DI SC DRI VE* APPARATUS ' BACKGROUND OF THE | ﬁ/&@‘&z’%‘-f}. N

JField of the Invention The present invention relates tdRDE sc
drive apparatus capable of executing recording and playback operations on
a disc-shaped recording nedium - Description of Related Art

As di sc-shaped recording nmedia, optical discs, magaeto-optic discs (MO
di scs), phase change discs (PC discs) and so forth have been devel oped.
Whereas optical discs used in various fields, such as CDs (conpact discs),
are required to be 1.2 nmin thickness, al ong with the sfze contraction of

discs in recent years, gneto o} ‘i‘% hyper storage)
discs are required to be 0 n’m?#?hl ckness, g %VDS (digital versatile

di scs/dirgital video discs), Whl ch are suitable for mul ti media wuse, are
required to be 0.6 mmin thickness. Furthernore, devel opnent of

di sc-shaped recordi ng nedi a ofgfhrErokiNGXoP- Pir m T&eC thickness is
under way. However, if the thlckness of “a di sc-shaped recordi ng

medi umis made thinnerp{ &g o +neMinb88rid | uence of dust or the like
sticking to the disc surface increases, and gives rise to the problemthat
it is made difficult ffge b%séhé@.ﬂ%h&ﬁon relates to a disc drive apprratus
capable of executing recording and playback operations on a
disc-shaped recording medium.
Description of Related art
As disc-shaped recording media, optical discs,
magneto-optic discs (MO discs), phase change discs (PC dilscs)
and so forth have been devzloped.
Whereas optical discs uséd in various fields, s_u_.::h as
CDs (compact discs), are required to be 1.2 mm in thickness,
along with the size contraction of discs in recent y..ars,
magneto-optic discs known as HS (hyper storage) discs zre
required to be 0.8 mm in thickness, and DVDs (digital versatile
discs/digital video discs), which are suitable for multimedia
use, are required to be 0.6 mm in thickness. Furthexmore,
development of disc-shaped rgcofding media of 0.1 mm ox 0.01
mm in disc thickness is under way. '
However, if the thickness of a disc-shaped recorﬁing
medium is made thinner than 1.2 mm, the influence of dust or
the like sticking to the disc surface increases, and gives rise

to the problem that it is made difficult for the disc drive



-2- . apparatus to execute accurate recording and playback operations.
.Hereupon, with reference to Figs. 1A and 1B and Fig. 2, explanation wll
be nmade of reading errors which may be invited by the influence of disc

t hi ckness and dust stuck to the disc when playback is executed by a
conventional disc drive apparatus. Fig. 1«illustrates the

wavef orms of reproduced RF signals obtafned by a disc drive apparatus when
dust of a certain magnitude is stuck to the surface of a disc, Fig. 1A
showing the waveform of a reproduced RF signal obtained when dust of a

certain magni t ggisarfdd Wk ekectibe st ecordifg &@aim%@wi ckness of
1.2 mm In this case, though the |evel of the reproduced signal is

sonmewhat reducgsemriidigs.i nfluence of the dust stuck to the surface of the
di sc, no level drop heavy enough to invite a reading error in the.-disc

drive, apparatus ocCuke@@upon, with r@fercet berriwnd1aFead 1B shevsid he
waveform of a reproduced RF signal obtained by the disc drive apparatus

when dust of 3hegammation WilE B nadddiof réAdifigSétedrd aHitt wiakf dee of

a disc having a thickness of, for exanple, 0.6 mMm In this case, as the

cross section Divitde bygbhebiaflusmsengfi dfsdethickneyy thd diust stusk to

apparatus on the disc becones smaller and, where dust or the liké of the

sane size as .ithéddschharspibylack is executed by a conventional disc drive
apparatus. |

Fig. 1 illustrates the waveforms of reproduced RF
signals obtained by a disc drive apparatus when dust of a certain
magnitude is stuck to the surface of a disc, Fig. 1A showing
the waveform of a reproduced RF signal obtained when éust of
a certain mégnitude is stuck to the surface of a disc having
a thickness of 1.2 mm. In this case, though the level of the
reproduced RF signal is somewhat reduced by the influeﬁ&e of
the dust stuck to the surface of the disc, no level drop. heavy
enough to invite a reading error in the disc drive apparatus
occurred.

On the other hand, Fig. 1B shows the waveform ¢f a
reproduced RF signal obtained by the disc drive apparatus wheﬁ
dust of the same magnitude as in Fig. 1A is stuck to the surface
of a disc having a thickness of, for example, 0.6 mm. 1n this
case, as the cross seétion of the lighﬁ beam coming inc.dent

from the disc drive apparatus on the disc becomes smaller and,

where dust or the like of the same size as in Fig. 1A is stuck



,becones greater, the |level of the reproduced RF signal - obtained by the

di sc drive apparatus steeply drops in a short period of time under the

i nfluence of the dust sticking to the disc surface, resulting in a
situation in which the disc drive apparatus is highly likely to conmt a
readi ng error. Fig. 2 illustrat®s the relationship between the

t hi ckness of the disc and the size of dust stuck to the disc on the one
hand and the quantity of error propagation in the disc drive apparatus on

the other. |nctdaiHcabhyfadd ofi €he discy O PropotbEon @fetheidudt! 88F AFHiced RF

signal obtained by the disc drive apparatus to 55% or |ess of the nornal

| evel then noafes héonleie girelier idClevel SEPPRE Cfeprodfocd REY EQfnhtVel .
To add, this error level is no nore than an exanple, and the error |evel

i s supposed t ooBtdfreid byothen®ist Geidei aspaRtmisaltSep By Tropst Onad Hwe:
It is seen fromthis Fig. 2 that, even when the size of dust stuck to the

surface of thepeltrnl of simé lundegathe drfliense ditheedust etiickehy &0 thecur
as the thickness of the disc decreases from1.2 mmto 0.60 mm 0:30 nm
0.15 nm and 0.&Psensurface, resulitdng im soedtvatvopiaveint ch thel af s¢eirdereof
dust or the |Ilike stuck to the surface of disc frominviting a drop in the
| evel of reprozppahts disghiaghlybtlikedy by ecommir adwicadiagparadiis

Fig. 2 illustrates the relationship between'tﬁe
thickness of the disc and the size of dust stuck to the disc
on the one hand and the quantity of error propagation in the
disc drive apparatus on the other. Incidentally, in Fig. 2,
a drop in the level of a reproduced RF signal obtained Ly the
disc drive apparatus to 55% or less of the normal level ‘when
no dust or the like is stuck is supposed to be an error level.
To add, this erroxr level is no more than an example, ans the
error level is supposed to differ from one disc drive appa:zatus
system to another.

It is seen frqm thls Fig. 2 that, even when the size
of dust stuck to the surface of thedisc is small, reading €. i;ors
become more likely to occur as the thickness of the disc
decreases from 1.2 mm to 0.60 n;xu, 0.3.0 mm, 0.15 mm and 0.92 mm.

Then, in order to prevent the influencé of dust or the
like stuck to the surface of disc from inviting a drop i the

level of reproduced RF signals obtained by a disc drive appar:tus

even when the thickness of the disc is reduced, it is conceiswzble

L]

-3-"  to the surface of the di sc, the proportion of the dust per unit area

’



evén when the thickness of the disc is reduced, it is conceivable.

o= 4- to provide the disc drive apparatus with an auto gain control (AGC)
circuit to anplify the reproduced RF signals obtained by the disc drive
apparatus to a prescribed |evel. However, there was the problem

that, if the disc drive apparatus is provided with_an AGC circuit and the
reproduced RF signals are anplified toga prescribed Ievel, as the AGC

circuit would also anplify anplifier noise and the like contained in the
reproduced RF signals, the carrier-to-noise (CN) ratio would deteriorate.

Also, Tt was dickf begbiad @HePBige @bl GBRRFAID WiRKChn i gtall?x eGtepbcul t

during the recordi ng operation of t drive apparatus.

SUMMARY OF THE (hiFNTE it to amplff‘s}ea% Heprobii€ed RESS Mmb 1Y GRSy DN

attenpted to solve these probl éns, and itS object I1s t0 provi 'S

drive apparat gpeCapad! @rfe VePRhLES 86 diIpidsd-a0agdiggennd pl aback
operations, even if the thickness of the di'sc-shaped recording nediumis

thinned, w thout bei ngafdwrat, eéh@fs’e Qast t10g ﬁr%léink@matSt Hekede difke .8 ﬁi\fré‘ce

of the disc- shaped recordi ng nmedi um In order to achieve 't
above- st at ed obppatat@s B Prdvided with an AGC circuit and the reproduced

dri veappar at usf or per f or m ngrecor di ng, pl aybackor del etion
RF signals are amplified to a prescribed level, as the AGC
circuit woﬁld also amplify amplifier noise and the like
contained in the reproduced RF signals, the carrier-to-noise
(C/N) ratio would deteriorate. |
Also, it was difficult to correct the recording level

with the AGC circuit during the recording operation of the disc

drive apparatus.

SUMMARY OF THE INVENTION

Therefore, the present invention has been attempted to
solve these problems, and its object is to provide a disc drive
apparatus capable of executing accurate recording and pla,-back
operations, even if the thickness of the disc-shaped recording
medium is thinned, withéut being affected by dust or the like
stuck to the surface of the disc—shaped recoxrding medium.

In order to achieve the above-stated object, as & disc
drive apparatus for performing recording, playback or deletion
on a disc-shaped recoxding medium, it is so disposed as to

provide first light beam means for forming a first light spot



on a disc-shaped recording nmedium it is so disposed as to provide first
Jight beamnmeans for formng a first |ight spot .

-b5- for perfornming recording, playback or deletion on a disc-shaped
recordi ng nedi um second |ight beam neans for forming a second 1|ight spot
In a scanning position ahead of the first light spot to detect the surface
state of the disc-shaped recording nediugi disc state detecting neans for
detecting the surface state of the disc-shaped recordi ng nediumon the
basis of reception information on the reflected |ight of the second |ight

b ; d | | | f Lvel.y. | th
‘acer output | EFEPESECTRENS FESETRLNH PEXTARE TSR TR O PrAACTRERSS ¢ he
tim f ' f the.disc-sh . di di t.he first |jght
spo ok e cRebhlrd B R A B e el ol

| = | 1 u . . | . | .
Further . for t hSHGCEEREIHh A THURHRG Brsthi o EnepBl R Ehe e AL gRE ot
on a magneti o Fo BPHSC SRR AR E S e aP A s e e
on a magneti ¢ T4 i e B
ocording  meditd sSiEcgetdotind hilhs £02 RSy e BlsFatg e of

provided with fne GHREIHaRaa" 20bGrdHy HRALLLEn' Be "SAPRF s/ $RAb BL | ovel

information on the reflected light of the second light beam
means; and level control means for correctively controlling the
laser output level of the first light beam means with a
difference in the timing of scanming of the disc-shaped
recording medium by the first light spot and the second light
spot according to the surface state of the disc-shapec
recording medium detected by the disc state detecting means.

Further, for the reception information on the
reflected light of the second light beam means, either.
inférmation corresponding to information on a magnetic field
formed on the disc-shaped recording medium or informatiwn on
the quantity of light reflected by the disc-shaped recording
medium is used.

Also, the level control means is provided with a
‘conversion table for ensuring the respective optimal level fo-r
the laser output of the first light beam means in recording,
playback or deleting operation.

Furthermore, the first light beam means and the second



the | aser out put of the first |ight beam means in recording, playback or.

,del eting operation. Furthernore, the first |ight beam means and

t he second - 6- | i ght beam neans
consi st of one |aser beamemtting source and spectral neans for dividing
the | aser beamfromthis | aser beam emtting sourcg. And, when

the |l aser output of the first |ight bea#-neans is  being correctively
controlled by the I evel control neans, either correction at the detection
| evel is perfornmed by the disc state detecting nmeans, or the disc state

Second | {ght DAARE #%%%ER‘? FaPisy of idadeRs ’?%3%%%‘@%%988?2?@33
LQE.??‘LLaSﬁeadgﬁ%@%%l ﬁ@gﬁm?égﬁﬁ?@?ﬁgg?.rst it S

per f-orm ng rec%g Aulack or deletion on the disc-shaped recording
medi um and the sur e state of the disc-shaped recording nmediumis

detected on the basis Jig, &E&?Ehé%&sb&f&idﬁiﬂ 8Pt tia eibrebRd Jikdiis of
this second |ight beamneans, It 1S possible to correctively control the

| aserout put of t bg fbéfr% d iR ReRIVERP Ton¥r1B4a3bY @RE kR cbRYBbL (Redhs,d

| evel at which satisfactory operation can be executed even if there i's

dust adhesion gfthée ddrde@ctibnt H€ iR idetection level is performed by the
disc state detecting means, or the disc state detecting means
is stopped.

According to the invention, as the second light beam

means for foxming the second 1ight spot for detecting the surface
state of the disc-shaped recording medium is providec i‘n a
position ahead of the first light spot of the first light beam
means for performing recording, playback or deletion ¢ the
Jdisc-shaped recording medium, and the surface state of the
disc-shaped recording medium is detected on the basis of
reception information on the reflected light of this second
light beam means, it is possible to correctively contrel. the
laser output of the £irst light beammeans to reach a prescribed
level (e.g. a level at which satisfactory operation can-be
executed even if there is dust édhesion or the like) at the t ning
of passing a certain position (e.g. the position of detevzion
of dust adhesion or the liie) detected by the disc state

detecting means on the disc-shaped recording medium.



of passing a certain position (e.g. the position of detection of dust
,adhesion or the |like) detected by the disc state detecting neans on the
di sc-shaped recordi ng medi um -7-

BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A and 1B are di agrans

Il lustrating the waveforns of reproduced RF signals obtained by a disc
drive apparatus when dust of a certain'ﬁagnitude i's stuck to the surface
of a disc. Fig. 2 is a diagramillustrating the relationship

bet ween the thickness of the disc and the size of dust stuck to the disc
on the one hand and errors ggrEMOEICRIPTION ORINE HRAWINGS t he ot her.

Fig. 3 i1s a block diagramof a disc drive apparatus in this node of

i mpl ement ati on. Figd: A ahdi 1B ardicdageams! 1 llsistratiggttive wavanganent
of light spots emtted fromthe optical pickup 4 on the track in this
nmode of i npl engatAigréduced RF signdisiébtethéedbyBdbse deli velaphagitaizbvhen
illustrating the configuration of the |evel detection section of the disc
drive apparat ggstrot bi 8ertaitn abghiiph@s®iy atuok.to the surfadcgof BALDsE. 6B -

are diagrans illustrating the waveform of an MO signal generated fromthe
advance beam during r etigry.di2nds apéizgram illusterating theé e lgipansiip i n
this node of inplenentation. - Figs. 7A and 7B are di agrans

illustrating thetweaefultenthickness of the disc and the size of dust stuck
to the disc on the one hand and errors in the disc drive apparatus
on the other.

Fig. 3 is a block diagram of a disc drive apparafus in
this mode of implementatiom.

Fig. 4 is a diagram illustrating the arrangei:snt of
light spots emitted from the optical pickup 4 on the txa&k in
this mode of implementatiom.

Figs. 5A and 5B are block diagrams illustrating the
configuration of the level detection section of the disc dxive
apparatus in this mode of implementation.

Figs. 6A and 6B are diagrams illustrating the waveform
of an MO signal generated from the advance beam during rei:oq:ding
operation in the disc drive apparatus in this mode of
implementation. |

Figs. 7 and 7B are diagrams iilustrating the waveform
of an RF signal generated from the advance beam during recording
operation in the disc drive apparatus in this mode of

implementation.



of an< RF signal generated fromthe advance beam during recording operation
Jn the disc drive apparatus in this node of inplenentation

- 8- Figs. 8A and 8B are diagrans illustrating the waveform of an
MO signal generated fromthe advance beam during pl ayback operation in the
disc drive apparatus in this node of inplenentatioa. Figs. 9A and
9B are diagrans illustrating the wavefor®- of an RF signal generated from

t he advance beam during playback operation in the disc drive apparatus in
this node of inplenmentation. Fig. 10 is a diagram show ng the

nuerval D betueen e 8dVA0G6aNAREIANS el 11BAGRY fhol B dstesiiny e

apparatus in this node I npl enent ati on. I's a diagram

Shown 1 fehachs e o Lo ksl bt og o U

advance beam during pl t he opti nal am

in the disc ' RRAL AL WReSESEE ARy Bl ofn v fealiedn.
Figs. 12A anddé%%eaﬁe dilag#glﬁs s%mvm’ nlget %?i’%geg?%m’é i%§gﬁﬁRF si-gnal
generat ed fromjdepeiargepbeam when playing back a PC disc with this disc

drive apparatus in this node of inplenentation.
Figs. 9A and 9B are diagrams illustrating the waveform

of an RF signal generated from the-advance beam during play?back
operation in the disc drivs apparattis in this mode of |
implementation.

Fig. 10 is a diagram showing the interval D between the
advance beam and the main beam in the disc drive appara-‘.i_:us in
this mode of implementation.

Fig. 11 is a diagram showing the relationship between
the correction level L obtained from the advance beam during
playback and the optimal read power of the main beam in the: disc
drive apparatus system in this mode of implementation.

Figs. 12A and 12B are diagrams showing the waveforms
of an RF signal generated from the advance beam when piaying

back a PC disc with this disc drive apparatus in this modiz of

implementation.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 3 shows a block diagram of a disc drive appa:utus
as a mode of implementing the present invention.

A disc 1 shown in this diagram is a magneto-optic disc



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 3 shows a bl ock
.diagram of a disc drive apparatus as a node of inplenenting the present

i nventi on. A disc 1 shown in this diagramis a nmagnheto-optic disc
(MO disc), and this disc 1 is rotationally -driven by a spindle nmptor 2 at
a prescribed nunber of revolutions Servo control of the rotational speed
of the spindle nmotor 2 is acconplished%by a spindle control section 3. For
i nstance, the spindle control section 3 detects the rotational speed of
the spindle nmotor 2 by an FG pul se (a frequency signal synchronized wth:
t he rotational (M@p&dgyr)oranddhiiskéise dmis eotatiiodiad lyodnived; byt a sgimdane
time is supplied with reference speed information SK froma controller 6,
conpar es t he rmétoeicatspauesarfibedmunirer o zeviolufions.at Serad cqrdamblof
the spindle nmotor 2, accelerates or decelerates the spindle notor. 2 on the
basi s of that &f the rotdvional speedrf thersmindleandtex 2isccamnliisped
operation at a required rotational speed. . The rotating disc 1 is
irradi ated wi thy @ |spiodlecgantreoinsegtiom Beal F¢i dgtanceThehe pspiailei ckup
4 of the disc drive_ apparatus in this node of inplenentation is provided
with two | asePordemh segréen JgeErets the #9tatipnabsRafd pEnthe fsgrindle
instance, a nmain beam for performng recordi ng and pl ayback on the disc 1
and an advancénct%&‘mzamfaénogctm}lssemiﬁnfmncﬂh§19&§irSmo%jeﬁﬁcbé@th

4alerr] and 4alerr] consist of diodes, |aser couplers aon the
[ ] t[he r]otational speed) or the ?:stke fcrompthe spindle motoxr 2, at

the same time is supplied with reference speed info'rmaticn SK
from a controller 6, compares the reference speed information
SK and the rotational speed of the spindle motor 2, accel-é'i'"ates
or decelerates the spindle motor 2 on the basis of that error
information, and thereby realizes disc rotating operat.iu.n at
a required rotational speed.

The rotating disc 1 1s irradiatedwitha laser beam .from
an optical pickup 4. The optical pickup 4 of the disc .rive
apparatus in this mode of implementation is provided wit'h' two
laser beam sources 4a, and 4a, foi‘ emitting, for instince, a
main beaml for performing recording and playback on the disc 1
and an advance beam ahead of this main beam. The laser beam
sources 4a, and 4a, consist of. diodes, laser couplers c.. the
like. There are further privided, among other things, ==
optical system 4b having various lenses, beam splitters &:.1 so
forth for both laser beam sources 4a, and 4a,, an object giass

4c constituting the output end of the laser beams, a dete:itor



| i ke. There are further provided, anong other things, an optical system 4b
Jhaving various | enses, beamsplitters and so forth for both | aser beam
sources 4aferr] and 4a[err], an object glass 4c constituting the-output
end of the |aser beans, a detector _ -10-
4d for detecting the reflected |light of the advance-beam a detector 4e
for detecting the reflected |ight of thElmain beam and a twi n-shaft
mechani sm 4f for hol ding the object glass 4c novable in the tracking
direction and the focusing direction. Turning on/off and out put

|l evel control af f&@seleteetttipgt 6hé nailditddndgghbesn o aeivanéal Besh, aad
4alerr] of the optical pickup 4 are acconplished by a | aser control

section 5. detectddy 4é oy didctdhgilek upedlectdd asihd ofntlidiRa dii aS
irradiated with two beans (the nmain beam Bl and the advarce beam B2) as

il lustrated inald & téin-shaft mechaaigrndfilfior, hbhéimg \whrecebhaeet ghawrgd not
in a conpletely on-track state, but may be off the track center.

Wher eas this dnevalsle die tiearaickingsdixeutdonednd ccle £bousingiteeni00 . by
way of its interface section 17, data recording/playback operations are
executed as the contr Gureing6tonsuffi wex watpuli hevekquettroland bhagback
requests fromthe host conputer 90. During recording, data to be
recorded, togetieputa firomathedaserngeare pmgicesat®, sufpla.cdffthenopdchast
computer. 0. pickup 4 are accomplished by a laser control section 5.

By this optical pickup 4, a track T on the disc is
irradiated with two beams (tl_le main beam Bl and the advarce. beam
B2) as illustrated in Fig. 4.

Incidentally, the advance beam B2 need not in a
completely on-track state, but may be off the track certer.

Whereas this disc drive apparatus is connected to a
host computer 90 by'way of its interface sé2£i@ﬂ317,-ééma
recoxrding/playback operations are executed as the controller
6 receives recording requests and playback requests frém the
host computex 90. |

During recording, data to be recorded, together with
2 recording request, are supplied from the host computex 90.
Record data Dy are supplied ffom the interface section 17 to
an encoder 18, and required encode processing takes place.

The recording system of the disc drive apparatus is

supposed to be, for instance, a laser strobe magnetic field

modulation system, and in the case of this recording system,



Record data Dierr] are supplied fromthe interface section 17 to an
.encoder 18, and required encode processing takes pl ace. The
recording systemof the disc drive apparatus is supposed to be, for

i nstance, a |laser strobe magnetic field nodulation system and in the case
of this recording system th§£controller 6, during recording,

perfornms control over the |aser control Ction 5 so as to have the | aser

output emitted as main beamemt |light in pulses at a prescribed |evel,
but the controller 6 of the disc dri.ve apparatus in this node of. .

i npl enent at i ontherdontirolldee g s dubing drermrdineg npert diner cbnerolt dveerd aher
beam source 4a[err], to be described below, with a | aser detecti'ng section

32 and, on theldsert oatrol sattiieat $ @o aestd havecthe daisaercbytpattendttadhe
| aser output emitted fromthe | aser beam source 4a[err] as main beam by a
prescribed | eves mfis1 begar emit thightethopubses @t e pregetibed asarelgubnigt by
the |l aser control section 5, it can be realized by sinply increasing the
| aser out put -plesveroninrodieendiof) thieedpstsdriweltdpparatus in €heiombdiabd
encoded by the encoder 18 are supplied to a magnetic head driver 19, and
t he magnetic himplekentetiod furighess detestanthetdadyahicel bearh eniited £oomr di ng
to the record data froma magnetic head 20. The record data_ are thereby
recorded on thehelileset beamsgnoce 4., etd Benissauibed below, withhdagesiti on
of data readiqg by the optical fickup 4 . ) )
etecting section 32 and, on the basis of its detection result,
" correctively controls the laser output emitted from the'laser
beam source 4a, as main beam by a prescribed level. As xégi:ards
the method of coxrrecting the laser output by the laser control
section 5, it can be realized by simply increasing the laser
output. power or extending the pulse width.
Record data encoded by the encodex 18 are supplied to
a magnetic head driver 19, and the magnetic head driver 19
impresses a magnetic field of N or S according to the record
datd from a magnetic head 20. The record data are thscéby
recorded on the disc 1 as magnetic field information.
The position of data reading by the optical pickup 4
is supposed to be movable in the radial direction. Thougt: not
specifically illustrated, & sled mechanism to make the whole
optical pickup 4 movable in the radial direction of the disc
is provided, and this takes charge of large moments of the

reading position, and at the same time the object glass 4« is

moved by the twin-shaft mechanism 4f in the radial direction



i s supposed to be novable in the radial -direction. Though not specifically
Jdllustrated, a sled nechanismto make the whole optical pickup 4 novabl e
in the radial direction of the disc is provided, and this takes charge of

| arge nmonments of the reading position, and at the sane tine the object
glass 4c is noved by the twin-shaft nmechanism4f ia the radial direction
-12- of the disc. Thus, m-nor novenentg-of the reading position. are
acconpl i shed by tracking servo operation. Incidentally, in place
of the sled nmechanismto shift the optical pickup 4, there may as well be
provi ded a nmeclhgng i@ . Slq t | ' I:nql: L or

> Pt nErrOige ¥ T Rk REyonpROS bR nd hadLhy pitIch 4R

twin-shaft nmecRagofpl 4inéd By Pratkihg sV dd@cibg. disc 1 acconplishes
focusing control of the | aser spot. at are provi ded as detectors

4d and de of the opti cpesdidtitbyl idE14de of Whe¥BERIecHHIAN 18CLELL
detectors having a quadrisected flght receiving area, detectorSIWhlc
detect magnet thefdgibadapickig U, ORI hal G LaeN] HRADAOPMA G RELRES by
the magnetic Kerr effect and obtain signals as photonagnetic data.

From each |ightor sT#dyithe atige of tbfetiiet Qalitdl cher spindle RS ed | um nous
energy signal S1, which is supposed to be an electric current signal
correspondi ng to the rrotihesthokaitheushifting of the object glass 4¢ kv the

twin-shaft mechanism 4f in a direction away from the disc 1
accomplishes focusing control of the laser spot.

‘What are provided as detectors 44 and 4e of the ozt:ical
pickup 4 include, for example, quadrisected detectors having
a quadrisected light receiving area, detectérs which detect
magnetic field data with regpect to each component polarized
by the magnetic Kerr effect and obtain signals as photomagnstic
data. o

From each light receiving area of the detecto: ¢3, a
received luminous energy'signal S1, which is supposed to he an
electric current signal corresponding to the received luminous
energy of the main beam, is outputted, aﬁd these:signala are
supplied to an I/V conversi¢n matrix amplifier.7. The /v
conversion matrix amplifier 7, besides performing
current/voltage conversion for the received@ luminous er.irgy
signals §1, carries out arithmetic processing of the received
luminous energy signal S1 from each light receiving 'areu‘ to

ganerate necessary sigmals including signals correspondiiyng to



energy of the main beam is outputted, and these signals are supplied to
.an I/V conversion matrix anplifier 7. The I/V conversion matrix anplifier
7, besides performng current/voltage conversion for the received | um nous
energy signals S1, carries out arithmetic processing of the received

| um nous energy signal S1 fromeach light, receiving-area to generate
necessary signals including signals corresponding to

- 13- magnetic data, signals corresponding to bit data (e.g. signals in
phase bits provided in the servo area of the disc 1 and el sewhere),
push-pul | si gnalagnatdcfdats, sionilsicgpabspiding to bit ddbe faaeussemifls
signal FE, which serves as information on any error in the focusing state,
is supplied toin phage btostprdvieiedsinThke ssamod auebr oF! the Sdig®unt@ Wi t h
a focus phase conpensating circuit, a focus driver and so forth as
processi ng sectdlmewhere) hephsivymillgsfgss e amge fecasearaot osigna Xl irRe si gnal
based on the focus error signal FE, and inpresses it on a focus coil of
the tw n-shaft nechanithe fFocua énmussignab FEsyetich serves\ax dnfoheatigect
glass 4¢c on the just in- focus point is thereby configured. From
the 1/V conver onoanyaeriex aipltife docUsing sttghe.t d¢ suppl ed| tS2 fservese in
t he generation of servo clocks SCK and data clocks DCK. This signal S2 is
a signal, for iceptiatder &xt Fhet servo wantyeldervd, dnambteid mithdasfodus

Said signal S2 is cleared of |ow frequency fluctuations

phase compensating circuit, a focus driver and so forth as
processing section for the focusing system, generates a focus
drive signal based on the focus error signal FE, and impresses
it on a focus coil of the twin-shaft mechanism4f. A focus servo
system to converge the object glass 4c on the just in- focus
point is thereby configured.

From the I/V conversion matrix amplifier 7 is outputted
a signal S2 for use in the generation of sexrvo cl_ocks SCK and
data clocks DCK. This signal S2 is a signal, for insLénce,
extracted from the servo area of the disc 1.

Said signal S2 is cleared of low frequencj fluctuations
by a clamping circuit 9, and turned into a digitized signal S3
by an A/D converter 10.

This signal S3 is supf:lied to the controller 6, a PLL
circuit 11 and a tracking error generating set_:tion i5.

The PPL circuit 11 generates the servo clock $CK by
controlling the osc_illation frequency of an internal oscillator

on the basis of a phase error between the signal S3 and the



by a clanping circuit 9, and turned into a digitized signal S3 by.an A/D
.converter 10. This signal S3 is supplied to the controller 6, a
PLL circuit 11 and a tracking error generating section 15. " The
PPL circuit 11 generates the servo clock SCK by controlling the
oscillation frequency of an internal oscillator on-the basis of ;a phase
error between the signal S3 and the -14- =i

-14- .oscillation output and performing prescribed frequency  division.
This servo clock SCK.is used as sanpling clock by the A/D converter 10,

and at the sanestiblatsigaploutgutoandtpet fyrmimoprestkibed 6fxekheridhl circuit
11 al so generates the data cl ock by frequency-dividing the servo cl ock

SCK, and suppl @beision.o Thiseservo rmiocknSCHl ieruddd and sahplliagetlssi e
section 5. It is al so used as sanpling clock by the A/D converter [err]
The timi ng contheld/ér cafiveerer A0eambatstim watentinge sappbied tioa tianimys
sections on the basis of the servo clock SCK and the data cl ock DCK.
It generates, €omntyokstemte, ZThedthil cincuitili@lRe danerabds tin¢ idagaas IRIK O
bit for three-phase tracking operation and a synchronization timng DSY
for decodi ng rfsawensy-dividing dbecgervig Jask §6K1andisuppliekett tdu ngs.
The PLL circuit 11, the timng controller 16 and the tracking error
generating secti®fimingegentxellen Ascanddthe dgser control section 5. It

is also used as sampling clock by the A/D cohverter 134

The timing controller 16 generates necessary'timing
signals for various sections on the basis of the sexrvo clock
SCK and the data clock DCK. .

It generates, for ins;ance, a sampling timing Ps for
extracting a servo bit for three-phase tracking operation and
a synchronization timing DSY for decoding operation by a data
detecting section 14, among other things.

The PLL circuit 11, the timing controller 16 and the
tracking exror generating section 15 generate a tracking error
signal TE under so-called three-phase tracking control, and
supply it to the servo controller 8.

From the I/Vconversionmatrix amplifier 7 are output:ted
a photomagnetic area reading signal to be used for data
extraction, a push-pull signal and so forth as signal S4. This
signal S4 are cleared of low frequency fluctuations of MO sigizals

by a clamping circuit 12, and turned into a digitized sig¢nal

SS by an A/D converter 13.



si gnal TE under so-call-ed three-phase tracking control, and supply it to
.the servo controller 8. Fromthe I/V conversionmatrix anplifier 7
are outputted a photomagnetic area reading signal to be used for data.
extraction, a push-pull signal and so forth as signal S4. This signal $4
are cleared of low frequency fluctuations of MO signals by a clanping
circuit 12, and turned into a digitized-sggnal S5 by an A/D converter 13.
- 15- Further, the signal S5 is supplied to the data detecting
section (i.e. decoder) 14. In the data detecting section 14, dat a decode
processing i s perfor mehrtherhechmsignal StHe susplicdd ovithatdata détadig Y.
which is generated by the timng controller 16 on the basis of the data
cl ock DCK, andseepiomludec. ddeddef) adr] I ehebfatacibtdoyingnstatién 14,
wavef orm equal i zat i on processi ng, denodul ati on processing agai nst the
nodul ati on  pdatasdecuiengopced sing r ks @alifiogmiedr ont therbay1is @f edki on
processing and so forth are carried out to encode the reproduced dat a
Dl err] as suchsynchronizatfiess &imipy QA ewhiehaidjgandrated buprhé ag.ning he
host conputer 90 via the interface section 17. On the ot her hand,
from each |i gheontrelldmyé oncthe basisiof the detarclatkoPCKhandntémadugeskup 4
is outputted a received |umnous energy signal SS1, which is supposed to
be an el ectri cdata D, are obtained. For instance, waveform equalization
processing, demodulation processing against the modulation
processing adoptéd as recording fqrmat, exror correction
nrocessing and so forth are carriéd out to encode the reproduced
data D, as such.

These reproduced data D,; are supplied to the host
computer 90 via the interface section 17.

On the other hand, from each light receiving area of
the detector 4d of the optical pickup 4 is outputted a re=e’ved
lunminous energy signal SS1, which is supposed to be an electric
current signal corresponding to the received luminous ersrgy
of the advance beam, and thase signals are supplied to an I1/v
conversion matrix amplifier 31. The I/V conversion mat:ix
amplifier 31, besides performing current/voltage conversion
for the received luminous energy signals SS1. carries out
prescribed arithmetic processing of the received luminous
energy signal SS1 from each light receiving area to gen:rate
necessary signals including signals corresponding to magnetic

data, signals corresponding to bit data and push-pull signals.



current signal corresponding to the received | um nous energy of the
.advance beam and these signals are suppli-ed to an I/V conversion matri X
anplifier 31. The 1/V conversion matrix anplifier 31, besides perform ng
current/vol tage conversion for the received |umnous energy signals SS1,
carries out prescribed arithmetic processing of the received | un hous
energy signal SS1 from each light receivijpa area to generate necessary
signal s including signals corresponding to magnetic data, signals
corresponding to bit data and push-pull signals.

-16- | n t hi sIxpddis ispecifrcatinon.t fox theeaveveriedce afescri ption,
of the signals outputted fromthe I/V conversion matrix anplifiers 31 and
7, those obt ai REECEHIPEIRN mRdntRe sigpads oetpukted romt the I¢\Wstenvahaidn be
referred to as MO signals, and __ those obtained by the reflected | um nous
ener gy det ect i BAtEIXpaWlifasrRBlsar@ |, sthose obbatned dyothe maghetic fKemn
(phase bit data or photomagnetic data) of their origins on the disc. '
The | evel det eBEFRGE é%@?FSMBLSY&é?@cQ}@ hbeqnfisrredctelas MOsigBadsgreaid and
RF signals, gen rateg by the 1V conversion matrix anplifier 32 fromthe
advance beam 5 POpALRSH BY thegiqfiactednmninous anevgydgtes tiion syattem| | er
6. Figs. S5A and 5B il lustrates the configuration of the |[evel
detecting sect PBRBEIIRNRLSe, 1¥EPsReritiaicor the datmfom (Rhage kigmata
supplied fromthe . l/V conversign matrix anplifie

PP or photomagne%lc 8ata) oé théB% origgns on the disc.

The level detecting section 32 detects the output 1.«vels
of MO signals and RF signals, generated by the IV conversion
matrix amplifier 32 from tue advance beam, and of push- sull
signals, and outputs them to the controller 6.

Figs. 5A and 5B illustrates the configuration of the
level detecting section 32; where, for instance, the lswel of
an RF signal supplied from the I/V conversion matrix amplifier
31 is to be detected by the level detecting section 32, a low
pass filter circuit 41 to remove the noise content contained
in the RF signal is provided as shown in Fig. SA.

Or where, for instance, the level of an MO signzl
supplied from the I/V conversion matrix amplifier 31 is to be
detected by the level detectiné section 32, the low pass filter
circuit 41 to remove the noise content contained in the MO signal
and an AM decoder 42 to detect the envelope of the MO signal

are provided as shown in Fig. S5B.

Figs. 6A and 6B show the waveforms of an MO signal



3l is to be detected by the |l evel detecting section 32, a low pass filter
.circuit 41 to renove the noise content contained in the RF signal is

provi ded as shown in Fig. 5A O where, for instance, the |evel of
an MO signal supplied fromthe I/V conversion matrix anplifier 31 is to be
detected by the |evel detecting section 32, the lowpass filter "circuit 41
to renove the noise content contained in_ﬁ]_e MO signal and an AM decoder
42 to detect the envel ope of the MO signal are provided as shown in Fig.
5B. Figs. 6A and 6B show the wavefornms of an MO si gnal

-17-  gener at erbreyathd by \thety/ K ranphiixf aapldfien Ihenbabesbasis r@fl ected
light resulting fromthe reflection of the advance beam emtted-* fromthe

| aser |ight sawflectad diglitheeznilitinly fPomlkilHe $etlietodon asPMtd8aQBakRat i on,
by the disc 1 in the disc drive apparatus in this node of inplenentation,

Fig. 6A show igani hemieyed ofromofthichdabér siipied sthekedds] off theobtkeals not
stuck to the disc 1 and Fig. 6B, that of the MO signal when dust or the

li ke is stuckpickubed duxdng. recording operatim dibygtheetiaid dnin amdV®i ségnal
generated by the 1/V conversion matrix anplifier 31 when no dust or the
i ke was studkrive appawitus in whis amsier of drpdemaktatiapnFignt6A evolring 1
when the magnetic field bits of the unrecorded area of the disc 1 were
magnet i zed i ntheevairefionm of thle MO signedwharhdust dirr the ildke 1asncﬂfnstAuckn
Fig. 6A, because the signal was generated by

to the disc 1 and Fig. 6B, that of the MO signal when dust or

the like is stuck to the disc 1.

In recoxrding operation, an MO signal generated by the
I/V conversion matrix amplifier 31 when no dust or the like was
stuck to the disc 1 was observed to take a constant level Ll
when the magnetic field bits of the unrecorded area of the dise
1 were magnetized in the direction of the arrow (the + direct.ion)
as shown in Fig. 6A, because the signal was generated by
utilizing the Kerr effect of the light reflected by the
unrecorded area of the disc 1.

On the other hand, in recording operation, an MO signal
generated by the I/V conversion matrix amplifier 31 when dust
or the like was stuck to the disc 1 was observed to be reduced
to a level L2 by the dust or the like stuck to the surface of
the disc 1 as shown in Fig. 6B.

Therefore, in recording operation, it is possible to

assess the disc state as to whether or not dust, smear or the

like is stuck to the disc 1 by detecting the level of an MO signal



utilizing the Kerr effect of the light reflected by the wunrecorded area of
the disc 1. On the other hand, in recording operation, an MO
signal generated by the I/V conversion matrix anplifier 31 when dust or
the Iike was stuck to the disc 1 was observed to be reduced to a level L2
by the dust or the like stuck to the surface of the disc 1 as shown in
Fig. 6B. Therefore, in recording;gperati on, it is possible to
assess the disc state as to whether or not dust, snmear or the “like is
stuck to the disc 1 by detecting the level of an MO signal '

-18- gener at egengrated v thentéV scanvenstiionkmahpix fampli¥ier 31.

Further, Figs. 7A and 7B show the waveforns of an RF signal generated by
the 1/V matrix anplif FertBerprFigs Fasiand B8 shod dheedwavefotms esfildrd My from
‘the reflection of the advance beam enmtted fromthe |aser |ight source
4a, of the opt$igmal geseyptedduy ithe d¢Vomatnix euplifien, 3Fign the $havisng
the waveformof the RF signal when dust or the like is not stuck to the
disc 1 and Fi Pf refleabed dpghkaamulsiingafirophthe defilectiontaf theadvanseuck
to the disc 1. . In recordi ngi operation, an RF signal generated by
the 1/V convePeffn pdtird &romithedasernhighhsanrae ¢r;tof thepidsalst uck
to the disc 1 was observed to take ,a constant level L1 with reference to
the of f-1evel R¥CKIRe 4 duging recrrding cperaidon. Fig. 7A showing the

waveform of the RF signal when dust or the like is not stuck
to the disc 1 and Fig. 7B, that': of the RF signal when dust or
the like is stuck to the disc 1.

In recording operation, an RF signal generated by the
I/V conversion matrix amplifier 31 when no dust or the like: was
stuck to the disc 1 was .observed to take a constant lesel L1
with reference to the off-level of the laser outpuﬁ emitted from
the laser diode (LD) of the laser light source 4a, as showu in
Fig. 7A.

On the other hand, in recording operation, an RF siqgmal
generated by the I/V conversion matrix amplifier 31 when dust
or the like was stuck to the disc 1 was observed to be reduced
to a level L2 with reference to the off-level of the laser :..vput
emitted from the laser diode (Lb) by the dust or the like stuck
to the surface of the disc 1 as shown in Fig. 7B.

Therefore, in recording operation, it is possible to
assess the disc state as to wanether or not du;t, smear or the

like is stuck to the disc 1 by detecting the level of anRF sicnal



the | aser diode (LD) of the laser light source 4a[err] as shown in Fig.
JA On the other hand, in recording operation, an RF signal
generated by the I/V conversion matrix anplifier 31 when dust or the like
was stuck to the disc 1 was observed to be reduced to a level L2 with
reference to the off-level of the laser output emé¢ted fromthe |aser

di ode (LD) by the dust or the |ike stuck-18e the surface of the disc 1 as
shown in Fig. 7B. Therefore, in recording operation, it is '
possible to assess the disc state as to whether or not dust, snear or the

like is stuck genehated oy tHey Ifant eohivagsidre natrdk ahpafffEr sipnal
-19- generated by the I/V conversion matrix anplifier 31.
Next, Figs. 8A and 8B Nty Fhgswdhedrad 8B siowathd/Mavefomhs creagnMy §ilghyy t he
[/V matrix anmplifier 31 on the basis of reflected light resulting Tfromthe
reflection of ghpenaivehdey theal/Vemattix dmpiibfiiee Basen the basiaillre
4alerr] of the optical pickup 4 during playback operation, in the disc
drive appar at useflectdd sightereful wixie irumathenreflartidf sifovhad:dbence
wavef orm of the MO signal when dust or the like is not stuck to the disc
1 and Fig. 8B, bedm: esiititiesl Dbogi thel ladgwn ldght soutde 44 kefi the sopicicdlo t he
di sc 1. I n playback operation, an MO signal generated by the 1/V
conver si on mat Piskupd diring playbark apedations intthd dkec \dasivesapmicdtusd he
disc 1 was observed to take an anplitude level L1
in this mode of implementation, Fig. 8A showing the waveform
of the MO signal when dust or the like is not stuck to the disc
1l and Fig. 8B, that of the MO signal when dust or the like is
stuck to the disc 1. |
In playback operation, an MO signal generated 1y’ the
I/V conversion matrix amplifier 31 when no dust or the like was
stuck to the disc 1 was observed to take an amplitude level L1l
2s shown in Fig. 8A.
On the other hand, an MO signal generated by the I/V
conversion matrix amplifier 31 when dust ox the like was stuck
to the disc 1 was observed to be reduced to an amplitude E‘.:.—=ve1
L2 by the dust or the like stuck to the surface of the disc 1
as shown in Fig. 8B. '
Therefore, inplayback operationaswell, it is possiible
to assess the disc state as to whether or not dust, smear or
the like is stuck to the disc 1 by detecting the level of an
MO signal generated by the I/V conversion matrix amplifiei 31.

Further, Figs. 92 and 9B show the waveforms of an RF



as shown in Fig. 8A On the other hand, an MO signal generated by’
the I/V conversion matrix anplifier 31 when dust or the |like was stuck to
the disc 1 was observed to be reduced to an anplitude level L2 by the dust
or the like stuck to the surface of the disc 1 as shown in Fig. 8B. -
Therefore, inplaybackoperationaswell, it is possible to assess the disc
state as to whether or not dust, sneax of20+he like is stuck to the disc 1
by detecting the Ilevel of an MO signal generated by the I/V conveérsion
matrix anplifier 31.. : Further, Figs. 9A and 9B show t he wavef orns

of an RF signal generated by the I/V matrix amflifiesi @habn oehensiad by
the I/V matrix anplifier 31 on the basis of reflected light resulting from

the refl ecti onoffrefilectdddright heaititg fiad thearafleetionasf thaldawRidee
4alerr] of the optical pickup 4 during playback operation, Fig. 9A show ng

the wavef orm béarheenBftteidyfabmviten Jdisstr Adghhesbinkee idn,N6f el Wptiieaihe
disc 1 and Fig. 9B, that of the RF signal when dust or the like..s stuck

to the di sc 1.pickup 4 duringplayback cperastionn Fign Rrshowhal therneraifesnby

the 1/V conversion matrix anplifier 31 showed a simlar waveform to Fig.

7 above since ¢f thesREcianad wien duskttor tthe piksdscaot artudkstocthoidisc

magnetic field bits of the disc 1 and, when no dust or the |ike was stuck

to the disc 1,1vand Fger9Bd thatt akethe RF signal when dust or the like is
stuck to the disc 1. |

In playback operation, an RF signal generated iay the
I/V conversion matrix amplifier 31 showed a similar waveform
to Fig. 7 above since it has nothing to do with the presance
or absence of magnetic field bits of the disc 1 and, wiieén no
dust ox the like was stuck to the disc 1, was observed to take
a constant level L1 as shown in Fig. 9A.

On the other hand, an RF signal generated by the %I/V
conversion matrix amplifier 31 when dust or the like was stuck
to the disc 1 was observed to be reduced to a level L2 by the
influence of dust stuck to the surface of the disc 1 as shown
in Fig. 9B.

Thus, in playback operation as well, it is possible to
assess the disc state as to whéther or not dust, smear or the
like is stuck to the disc 1 by detecting the level of an RF signal
generated by the I/V conversion matrix amplifier 31.

Therefore, in the disc drive apparatus in this modes of

implementation, an MO signal or an RF signal is generated by



a constant level L1 as shown in Fig. 9A On the other hand, an RF
.signal generated by the I/V conversion matrix anplifier 31 when dust or
~the like was stuck to the disc 1 was observed to be reduced to a |evel L2
by the influence of dust stuck to the surface of the disc 1 as shown in
Fig. 9B.. Thus, in playback operation as wedl, it is possible to
assess the disc state as to whether or not dust, snmear or the like is
stuck to the disc 1 by detecting the | ex&l- of an RF signal generated by
the 1/V conversion matrix anplifier 31. Therefore, in the disc
drive appar at uthé rl fihiconvedsioh matmixrengldfier, 3hnoh/ ks dialisObfaRhBF
signal is generated by -21- the 1/V
conver si on natréfleoted flight34f othd a@viansesbedm tdnti ttede Elromt eHe | dticf t he
advance beamenitted fromthe opti cal pi ckup 4, and this generdgted MO '
signal or RF spigkip ds andphisdyendratiedeMd eighallaireRFi sipresc issupl.iclhe

| evel detecting section 32 detects the level of the MO signal or the RF
signal . and ®otpeilevelt detecing secbicn §Ral WRP1evel ideteattinglditifon And
it is so disposed that, on the basis of the detection signal SS2 fromthe
| evel detecti ndg siefiects she levebuhithepdResignakior tife Rit signel . baad
emtted as main beamfromthe |l aser |ight. source 4a[err] of the optical

pi ckup 4, whi chERliesnikonrs ddetiegting $ 1 sS@otiortthe sontrodléyr 6s And

corrected. .. . Thus, since the level of MO.signals generated by the
it is so disposed that, on the basis of the detection signal

SS2 from the level detecting section 32, the output power level
of the laser beam emitted as main beam from the laser light socurce |
4a, of the optical pickup 4, which is controlled by the ‘:laser
control section 5, is corrected.

Thus, since the level of MO signals generated by the
T/V conversion matrix amplifier 7 from the main beam also drops
when dust or the like is stuck to the surface of the disc 1,
it is so disposed that the laser output power level of the main
bean emitted from the laser light source 4a, be corrected upwvard
by a prescribed level at the timing of the passage of the xain
beam through the area of dust or the like stuck to the svi1r.':'ace
of the disc 1. |

As method of time corréction between the advance beam
and the main beam in the controller 6, for instance, the interval
D between the advance beam and the main beam as illustrate¢d in
Fig. 10 is measured in advance using a specific disc at the tiime

of manufacturing the disc drive apparatus in this mode of



| /V conversion matrix anplifier 7 fromthe main beamal so drops when dust
.or the like is stuck to the surface of the disc 1, it is so disposed that
the | aser output power level of the main beamemtted fromthe |aser |ight
source 4alerr] be corrected upward by a prescribed |evel at the timng of
t he passage of the main beamthrough the area of dust or the like stuck to

the surface of the disc 1. As_ppthod of tine correction between
~the advance beam and the main beamin the controller 6, for instance, the
interval D between the advance beam and the main beamas illustrated in

Fig. 10 i s neadBpiementafiomhd® fermg of syrfirancedpitsaor totherwise, ofand
manufacturing the disc drive apparatus in this node of .

-22- i npl eneFEArES AN A NRAKY OF ther dikace Thiss for dnstancedn &he casé or ed
in a menory or the like. This, for instance in the case of the ‘GLV system
wher eby the | i REShFEEgysiepsliereby dhecbinean speed oftrevtilatidn ventrol
apparatus is kept constant, enables the _interval D between the advance
beam and t he nBfnthRfheg drdve peRAratus g kepsdepnstantie enablest itdie ti me
because the linpe density is constant. O, in the case of the
zone CAV syst etfitemyak D fgtween hhe agrance heasl apdokhe grimibegin tiebdi sc

drive appar at ug@%&,_ kept constant zone by zone ,in terns of angul ar speed,

it is also po ]é’t‘f?nﬁ’@&'&ﬂiylﬁﬁv@ﬁ darg schieny kime) hraapsen thiee lideance

density is constant.

Or, in the case of the zone CAV system, for exatiple,
whereby the revolution control of the disc dfive apparatus is
kept constant zone by zone in terms of angular speed, it s also
possible to readily convert ‘?:he interval D between the adcance
beam and the main beam into the correction time because the
address of the disc area in which to execute writing or playback
and the linear demsity of that disc area can be found ::t.

Incidentally, it is possible to measure, even wheu the
disc drive apparatus is being used, the interval betweer‘-' the
main beam and the advance beam of the optical pickup 4 7, for
instance, utilizing the time of chucking the disc 1 or;_laf.ank
time, and the accuracy can be improved in this case.

Another method of c_o:rfection for the laser control
section 5 by the controller € is to determine a correction 1:vel
L (L = L2/L1) from the level L1l obtained from an MO signal or
an RF signal detected when dust or the like is not stuck to the

disc 1 and the level L2 obtained when dust or the like is atuck



beam and the main beaminto the correction ti me because the, address of the
.disc area in which to execute witing or playback and the linear density
of chat disc area can be found out. Incidentally, it is possible
to neasure, even when the disc drive apparatus is being used, the interval
between the main beam and the advance beam of the eptical D ckup 4 by, for
instance, utilizing the tinme of chucking-23w disc 1 or blank tinme, and the
accuracy can be inproved in this case. Anot her net hod of -

correction for the laser control section 5 by the controller 6 is to
determ ne a cofPddis Gdsrebeland to cornegt| with thist aerrestion leyelak e f r om
an MO signal or an RF signal detected when dust or the |like is not stuck
to the disc 113%@F ONEPPERWE LehrerREdinge srdtsed®s madn haam Exom thisk

- 23- to the disc 1, and to correct with this correction level: L the

| aser out put pBRetCaboPickuBr4idvwringnreceeling.nkhe Insen ouspPULHROweDthiaxal
pi ckup 4 during recording, the |aser output power _for_ deleting data on the
disc 1, perfor tifé%tdé%ﬁeeﬁrﬁhﬁgfhﬁﬁ)ér'apﬁ6ﬁ9n&%h¢f@q%§@0 power
for playback, emtted as pgain beamfromthe optical pi ckuE)cT4.dyr‘i né; :

pl ayback, to reRFatinhm ARddhe,1aPeKs OuthEl BXRY for playbackihemitted eise

di dri t ' f I f ' del ay- |i
the 11 ke | s pREVIbERSFH CEHB Gt MR Dokt chFIRg P aReaeh, fhs TBke

Sgg?irrglhl z?ed V\f'_ﬁer}n trhe'asch g%%s&:’:‘:ﬂo?ef&%’vef. t he same _t_| ma,__ t h_e_ I aser co-_nt roI.

Thus, if the disc drive apparatus is of an analog type
for instance, a delay line or the like is provided in the '
controller 6, and time correction may be accompl'ished witﬁ thié
delay line and, at the same time, the laser control secti;xﬁ 5.
vhich controls the laser outpu£ power.of the optical pickué 4,
may be corrected in accordance with the corr.ection leve.fl. L.

Or, if the disc drive apparatus is of a digital type
for example, the correction l_evel L may be sampled on a.
clock-by-clock basis, and delayed by a delay time D to co}:rect
the laser contxol section 5.

However, since it is necessary to optimize fo.;r: each disc
drive apparatus the level of the- iaser output power to be emiﬁted
as main beam from the laser 1ighi: source 4a, of the optical pickup
4 during recording or playback relative to the correction lavel
L generated from the advance beam of the disc drive apparatf.us,
it is more desirable basically to measure in advance for each

disc drive apparatus the relationship between the correction



which control s'.the | aser output- power of the optical pickup 4, may be
.corrected in -accordance with the correction |evel L. a O, if the
disc drive apparatus is of a digital type for exanple, the correction
level L may be sanpled on a. clock-by-clock basis, and del ayed by a del ay
time Dto correct the laser control section 5. - - However,- since it
is necessary to optimize for each disc drive apparatus the |evel of the

| aser output” power to be.emtted as main_pgamfromthe laser |ight source
4alerr] of the optical pickup: 4 during recording or playback relative to
the correcti orldwslels and ghrecainstt iopghiet Ry dFCENY daBee’ olifsueitecedr i ve

apparatus, it is nore desirable basically to measure in advance #or. each
di sc drive apparhprsville fwlttid aonitirplbet e athd helaeibﬁﬁhipfbetween the
-24- level L and the correction quantity of the [aser. output level, -and

provi de in t heormmectdbhelebel e ame atheoRdbrpctivnrpariticy o8 tﬁétléﬁle:!- evel
L and .the correction quantity of .the l'aser output |evel- as-conversion -
t abl e. . . outipug. léved hagscdrvensdlosit kabtai p bet ween the correctson
| evel obtained fromthe advance beam during pl ayback ‘and-the optlnal read
power in a certain di Bigdrilvehowpailm velafioeship betwben tinsicoreectiionr ead
error occurs when the collection level L is found in actual neasurenent
greater than- )lﬁveﬂhebtameélﬁmm thenatﬂvam:e/dmalueduxsng ph]tha:dk sedt the 5 so
as to correct t he - '
, optimal read power in a certain disc drlve apparatus system.
1f, for instance, no read erzjor occurs when the collect:.on ;level
L is found in actual measurement greater than X1, the cont;rg’ller
6 may drive the laser control section 5 so as to correct the
read power from the time When the correction level becomes
smaller than X1.

Or if, for example, no improvement in error rate can
be expected even though the réad power is corrected when the
correction level L. becomes smaller than X2, correction of the
read power may be dispensed with. '

Thus, in the disc drive apparatus in this mode
implementation, it is so disposed that the level of the MO signal
or the RF signal be detected from the disc 1 with the advance
beam, and the laser output power emitted from the main beam
during recording or playback be corrected with the timing at
which the main beam passes the area corresponding to the

correction level detected by the advance beam. It is t“:ereby

made possible, if dust or the like is stuck to the surface of



read power fromthe time when the correction |evel becomes snaller than
X1 O if, for exanple, no inprovenent in error rate can be
expect ed-even t hough the read power is corrected when the correction |evel
L beconmes smaller than X2, correction.of the read power may be di:spensed
W th.. .- Thus, in the disc drive apparatus in-this node of

i npl énentation, it is so disposed that the |level of the MO signal or the
RF signal be detected fromthe disc 1 WXh the advance beam and the |aser
out put power enitted fromthe main beam during recording or playback be
corrected w t ht8®d4SGilng tat corpeet Ghe laser putpwpabevel time repdatime
corresponding.to the correction |evel detected by the advance heam It is
t hereby made ?J%%%‘f‘ﬁl”@' torthy extent (ofe stikking of Gustier tthe iikedue the

- 25- the disg, 1; .to correct ‘1he |aser outiput, |l evel in real tine. .
according to t¥EeekttpreTend Fhgiingluends of st Ar thadike fraw inwlitingl
toprevent the influenceof dust or the like fromjnviting wite errors or
read errors by"ThS FERGTSUPT BRI QEEORS DYoRITEYIRG Bt carsesyione, | aser
out put power of the main beam . only in the vicinity of. stuck dust.. '
Incidental |y, FIPS4FtEg00E T# 19198 ERR NARET0RULPRE POYRT F the dlein beeam
provided with | aser, |1 ght sources err nd, 4a capable of - emtting the
advance beam_-a‘ﬁgiﬁ'@ ﬁgf*n"b‘éﬂaﬁﬁtlf r?%ggéﬁﬁgnPﬁ-and the detectors 4d and 4e

for r gspect tvely Incidéﬁt;lly, in this méde of .implementation, the
optical pickup 4 1s provided with ia_ser .llight sourées'ééi__ and
4a, capable of emitting the advance beam and the main bé;‘:m
independently_and the det_ectérs 4d and de for.i‘es'pective'ly '
detecting the i:eflec_ted 1ight$ of the advance beam and the main
beam, but it is nbt necessari]_.y -i'eéuired to provide the optical
pickup 4 with an independent laser output function for
outputting the advance beam, and it is possible, fo.i‘ insteasnce,
to divide the light spot of the mam beam by a grating ox the
like and, if the.optical $ystem is of a type to form a: s:ub—
‘beam, to use this sub-spot as advance beam. Of course, this
sub-beam may be used for tracking servo as in the tracking
control of the so-called there-spot system. |
However, in such an oPi:ical system in which a grat;ing'-
is provided, as it uses the sub-spot as advance beam and, if
the laser .output power of th._e main beam is corrected ]..l’.x.
accordance with the level detection result for the advance beam,

the laser output power of the advance beam will also var,



detecting the reflected |lights of the advance beam and the main beam but
At is not necessarily required to provide -the optical™ pickup 4 wth an

i ndependent | aser output function for outputting the advance beam and it
is possible, for instance, to divide the light spot of the mai'n beam by a
grating or the Ilike and, if the optical systemis of a type to fdorma sub-
beam to use this sub-spot as advance beam O course, this - sub-beam may
be used for tracking servo as in the tT%%ki ng control of the so-called

t her.e-spot system - ' - However, in such an optical systemin which a
grating is pleegogdingly, iiit isaeceksasyitegorrest dtedtmmelbefMamsiigaals t he
| aser output power- of the.main beami-s corrected in accordance with the

| evel detecti @% REsuignaflsr gereratiedaby thee IV cartverisisarmattipo tmplivei epf t he
advance beamw || al so var ' ' - 26.

accordingly, P& f%omébés@g_lgﬁql?sdcﬁg’!tcoftﬁhe advagiceobeduDoorgespsnding 1RF
signals generated by the 1/V conversion matrix anmplifier 31 fromthe
reflected |ighe Bheterrragtisncobdhe. doseospemiihgoyer of thHemednrkeamon of

t he | aser output. power of the main beam . Thus, when the read power of the

optical pickuptus; svhexn thet xepd power b tignertifalriskup iLvatopoeetedat i o

shown in Fig. 11, the controller 6 drives the |laser-control section 5 so
as to corredP afReordange ¢Hthothe priimadr Pries| rrbie shower AneBigy 1he
I /V conversion.-matrix anplifier 31 fromthe reflected light of - -

th_e cont:ql er 6 ﬁrives the laser control section 5 sc_);.;-fa-s to
correct the level of MO signals or. RF. signals .ge'nerated by the
I/V conversion matrix amplifier 31 from'the"'reflected light of
the sub-spot by (1l/optimal power ratio) . -

Incidenﬁally,_ since dust or the liké heavy enough to
invite _réad errors or write exrors does not stick to the disc
1, the controller 6 may suspended level detécti’on,by the su.b-.-s;iot
while the read pdwer is being corrected.

Furthermore, while the correction level is obtained.
from the level of. the MO signal or the RF signal genefated by
the I/V conver-sion matrix amplifier 31 in this mode of
implementation, it is also possible, for instance-, to generate
a push-pull signal with the I/V conversion zﬁatrix amplifier,
and detect the correction leVél from the push-pﬁll signal.

Furthermore, though the foregoing description of this
mode of implementation referred to the operations of recording
or playback on MO discs in the disc drive apparatus, it is also

possible to apply similar correction to phase change discs (pC



t he sub-spot by (1/optimal power ratio). . - . Incidental ly, since dust
.or the like heavy enough to invite read errors or wite errors does not
stick to the disc 1, the controller 6 may suspended | evel detection by the
sub-spot while the read power is being corrected. Furt her nore,
while the correction level is obtained fromthe |evel of the MO signal or
the RF signal generated by the I/V cor28rsion matrix anplifier 31 in.this
nmode of inplenmentation, it is also possible, for instance, to generate a
push-pul | si gna:-i.wii)h the I/\V conversion matrix anplifier, and detect the
correction | evERSFFORRPRPLSESH| signal . : Furthernore, though

t he foregoing description of this_ node_of inplenentation referred to the
operations of recordi fg-9%r 135a%‘301f?3)r$% fhecwavefamms @fsandRF\eignal

apparatus, it is also..possible to a sim_lar correction to phase change
i scs (PC générated by the /v ma B amplifiep731 9no¢%%st)a5é+%dqiov| e

gener at ed by tREETFUHhIAOREATS e BAVaREE Pl BELTCed Er Fofbe Rt dalght
Ry e R R R e e
e 8 W A i &80 T LS T
to the PC disc and Fig. 12B, t_hat'of _th_e .'RF §i§1ml whsn 1dust
. or the Iiké_ is stuck i:o_t;he PC .disc. ' o
In playback oPeratiori,. an RF signal generate'd.b'y, the
I/V conversion matrix amplifier 31 when no dust or the 1iké vas
stuck to the PC disc was observed to have an axhnpli.tude ;i..evel
L1 as shown in Fig. 12A.
On the other hand, an RF signal generated by the I/v
conversion matrix amplifier 31 when dust or the like was .;:.s__t'.uck
to the PC disc was observed to be reduced to L2 in ampléi.tude
level by the influence of dust stuck to the surface of the PC
disc as shown in Fig. 12B. |
Or in recording operation, an RF signal genefateeld by
the I/V conversion matrix amplifier 31 when dust or the like
was not stuck to the PC disc was observed to have a simi.-lar
waveform to the RF signal in recording on an MO disc as shown
in Fig. 5 above. i
Thus, for PC discs as well, it is possible to assess

the disc state as to whether or not dust, smear or the like is



I n pl ayback operation, an RF signal generated by the 1/V conversion matrix
.amplifier 31 when no dust or the like was stuck to the PC disc was
observed to have an anplitude level L1 as shown in Fig. 12A o On
the other hand, an RF signal generated by the |I/V conversion matrix
anplifier 31 when dust or the like was stuck. to the PC disc was observed
to be reduced to°L2 in anplitude level_ by the influence of dust stuck to

t he surface of the PC ‘disc as shown |r?8F'|g 12B.- ' O in recording
operation, an RF signal generated by the I/V conversi ‘on matrix amplifier
31 when dust ostudie td khe disc Hobysfetdcting ihePSnol Budid el eoF efh 5 have
asimlar waveformto the RF signal in recording on an MO disc as shown
in Fig. 5 aboveignal generatledsbyf the A Wiconvezsivr hatiix ismldFiel 81t 0
assess the disc state as to whether or not dust, snear ‘or the like is

- 28- stuck to the dFssthebpoder Mn@ﬂwémllmﬁbajr@&ﬁackfwﬂm%m
signal generated by t-he I/V conversion matrix anplifier 31.

Furthernore, viise zﬁxmvanpscat‘es‘plaayd?d‘ saghali génerated dys chedr Ty
apparatus, an RF signal generated by the |I/V conversion matrix anplifier
31 on the basigonensionmanie appbifiandiion thedmaikobpiicatvancétpah was
observed to- have a .similar waveformto that shown in Fig. 12 aboye.

As a result, iemkbted foem the ‘PL?ﬁ?ICéﬁfEme‘dﬂR)ﬁ Waﬂ"I@]PﬁerVed tohave a s alrailér
o waveform to that shown in Fig. 12 a.bove. E S

As a result ‘in thls mode of J.mplementat:.on, when
playing back an ROM disc or-z:ecord:l.ng on ox playing back a PC
disc, .as-in the caé.e of an MO disc, it is made possible to corcirect
the laser output level in real time according to th_e extenc of
sticking of dust or fhe like to prévent the influence .of clust
or the like from invitiné write errors or read errors. .

To add, in this mode of implementation, in delsting
operation for the disc 1 as well; since it is possible to asuess

- the disc state as to whether or not dust, smear or the 1il-;;: is
stuck to the disc 1 by detecting the level of an RF signzal or
an MO signal obtained from thie advance beam, the .influenge of
dust or the like can be prevented from inviting faulty delet ion,
if any dust or the like is stuék to the disc 1, by raising .the
output level of laser for deleting magnetic field data «u the
disc 1.

As hitherto described, as the disc drive apparatus

according to the present invention is provided with the second



pl ayi ng back an ROM di sc or recording on or playing back a PC .disc, as in
the case of an MO disc, it is nade possible to correct the |aser -output

level in real tine according to the extent of sticking of dust or the like
to prevent. the-influence of dust or the like frominviting wite errors or .
read errors. =~ . . To add, in this node of inplenentation, in deleting
operation for the-disc 1 as well, since it is possible to assess - the disc
state as-to whether or not dust, smear?d the like is stuck to the disc 1
by detecting the level of an RF signal or an MO signal obtained fromthe
advance beam theht beegdmransfor fosmisg thessecond é&ghtb-éppteiremmm

inviting faulty deletion, _,if any dust or.the like is. stuck to the disc 1,

by raising t he2P@RR 9ft the fdirsgs 1ighte ppesrofithet finstndielet heam Beang ficx on

the disc 1. . As hitherto described, as the disc drive-apparatus
accordi ng to tReFINTNAG receEfingn playhask @&ddeieriomon & figc-shaped
- 29- l.ight beam npans for form ng the second |light spot in_a position
ahead of the f??%?r%?e%‘bfﬁ tordetincly the surfaae ol she diggc=shaped
perform ng recordi ng. playhack or_del etion on a disc-shaped, recording
nmedi um to det e’é?c‘??%'rﬁgf“\eg&@mst%‘t‘@ e (R IACecSEREP RF  theeddsgrrhanedi um

and the surface state of the disc-sh

on the basis of®% Hqggﬂﬁdiupe‘é%t%?ﬁf%%f:ﬁﬁ{ieég -I ng’asn%gl)lé%q ﬁghggﬁgghem e
means, it is -"fggeptidn output of this :second light beam means it is made
. possiblel,td correctively c'oxitrol the laser outpﬁt of the first
1ight beam means to reach a 1e\.re1 matching the surface grate
at the timing of passing a certain position (e.g. the position
of dust adhesion or the like) detected by the disc stats:
detecting means on the disc?shaped recording medium, and to
exe_cﬁte accurate recording and playback operations wi.t;xg:iut
beihg _;affected by dust or the like stuck to the surface of the
disc-shaped recording medium.

Especially where the thickness of the disc-shaped
rgcording medium is thinned and the influence of dust or the
like becomes greater, the invention is considered highly

: suitable.

Moreover, as the lighi: reception information qf ‘;:he
second light beam means is supposed to be information '
corresponding to magnetic field information formed on the-
disc-shaped recording medium or reflected luminous energy

information resulting from reflection by the disc-shaped



possible to correctively control the |aser output of the first *light beam
.heans to -reach a-level matching the surface state at the timng of

passing a certain position (e.g:. the position of dust adhesion or the
like) detected by the disc state det ecti ng- neans on the di sc-shaped
recordi ng medium and to execut e accurate recordi~rng and pl ayback
operations without _ being affected byjgust or the like stuck to the
surf.ace of the di sc- shaped recordi ng” nmedi um : Especial |y where

t he t hi ckness_of

el sfee- AR R U T SRR, oo
s, sacer 1t bRl Gl el SRl
girs(r:fafslh:cégd F’uﬁgﬂ%?&@rgﬁ:ag’ © ﬁé?e%ﬁ%%hﬁ%i%t, ﬁé@r%ﬁ?ﬁlﬁfﬁﬁéﬁ?ﬂ tihte
can be rgal [ z_'e“&.aﬁsaats Fﬁre)l]:eesé)()erﬁt‘ll é’ﬁﬂt?%tn’mal level :jgl‘—ﬁer%%ﬁr%’e,glwgagp
Paser output 8F (el poeabrits. dekPacCivd RBERE RS B SpairPeigt 1
recordi ng, pl gggaﬁg-régdﬁg %ycgg\ggggﬂrléai on, corrective control of "the '

optimal |evel:- "can be Tea actonp I'shed. - -~ There is the further
advantage that, if tRghddd §£'tﬁiegfﬁrthjezj advantage that, if the first light

beazh means and the second"l'ight beam meal;ls are composed of one
laser beam emission source and spectral means for dividing the
laser beam from this laser beam emitting source into the first
and second light spots, -there' will be no rfeed to provide an
independent laser output fﬁnction to detect the surface state
of the disc-shaped recording medium, it can be realizei in a .

simple configuration.

The invention may be embodied in other specific forms
without departing fram the spirit or essential characteristics
thereof. The present embodiment is therefore to be considsred
in all resﬁects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims rather
than by the foregoing description and all changes which come
within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.



beam neans and the second |ight beam means are conposed of one I|aser beam
.em ssi on source and spectral means for dividing the - l-aser beamfromthis

| aser beamemitting source into the first and second |ight spots, there
will be no need to provide an mdependent | aser output function to detect
the surface state of the disc- shaped recording medtum: it can be realized
in a sinmple configuration. - The invention may be embodied in
other specific forms w thout departi n‘@lf"r omthe spirit or essential
characteristics. ther The Bres t, enbodi ment is thérefore to be
considered in all S%@& SaSiaH tjrsatlve and not restrictive, the scope

of the invention be| nq_ (r}(ill at e%é_ t he a ended clains rather than by the
f or egoi ng descri ption*an ﬁé@sam %rfé’r REFRPRNing Fregrdigigand

range of equi v of the cI ims _are _therefore intended to be enbraced
the?el n. .q aiay%gé:k eletfon on a dlsc-sl?la gd recordlng m@ﬁ&tﬂnvs cl ai med

|s : c1 ldl sc drive apparatus for perform ng recordi ng, - pl ayback
“del eti on” on oén di ss&nghaped recordl ng nmedi um  conpri sing: ' first

Ilght beam neans. f or [ 0 for erf_orm g .recordi ng,
pl ayback ar del etion gﬁrg 3?"5%’%??5 0me$- 5?’%% Emf’-rs"' 1i ight: ‘spot -

for performing recordmg, playback or deletn.on on a d:.sc-shaped

recordln_g medlum,_

second lig_h.t ‘beam means for forming a second light spot

' in.a scanning position aheac’,- of said first light sﬁot to detect

.the surface state of the 'disc-shaped recording medium;

disc state detecting means for detecting the surface
state of the disc-shaped recording medium on the basis .of
reception information on the reflected 1igh1_: of the second
light beam means; and |

level control means for correcting the laser output
level of said first light beam means wifh a difference in- the
timing of scanning of the disc-shaped recording medium by zaid
first light spot and said second light spot according to the
surface state of the disc-shaped recording medium detecte?!
the disc state detecting meané. |

2. A disc drive apparatus, as claimed in claim X,
wherein the reception information on the reflected light of said
second light beam means is information corresponding to

information on a magnetic field formed on the disc-shapad

* < L M 1] *



second | i ght beam neans for formng a second light spot in a scahni ng
.position ahead of said first |ight spot to detect the surface state of the

di sc-shaped recordi ng nedi unm di.,sc state detecting means for
detecting the surface state of- the disc-shaped recording nediumon the
basi s . of- reception information on the reflected Iight of the second 1ight
beam neans; and | evel control neans for correcting the |aser

output level of said first light beanggeans with a difference in the
timng of. scang'ég(gng 4 umc- shaped recording nediumby said first |ight
spot and said Sécon g ght “spo6t according to the surface state of the

di sc-shaped recordi ng qned; t d. . di; detectin ans.
2. A disc drive appar gt'usj,\u(?é&gl(%ﬁh’%dapéagég%ﬁf% C\?\J%i’%“%fin hgi?é%egfi on
information o k ghts . %:ﬁgf. ) ' ans _is
i nformation C%%ﬁep%ﬁ%%xﬁg?%?%pk?ﬁ@ép% | Onﬂﬁ%?@ﬁ%&é#%ﬁi@ﬁPgﬁ% t he
di sc- shaped : P v At ar- e I 3 di,
3. A di.s_(e dri vsee%%%%rl é?ﬁ% ,beaaxsn né?%ﬁsn%' %%fo(ﬁmat%]o?,gg\%éw;r@ c‘e"ggtoh
i nformati-on onpdfeadi@ld et eHe! EPbU-MHarrdd Qecgggglg@ ﬂ%&q%n.beam means i s
y the di sc-shaped

I nformation on the quantity of light “reflecte

recordi ng. medi um 4. A ShsAFHee :g{,i,aga@ig),ara%t k'ﬂaiﬁégciﬁi@féjiﬂl'l,d aim
1, wherein said |evel control- means has a conversion table for _ _
.. wherein said level control means has a conversion table for
. showing the amount of compeﬂsét-ion of t.he'.las'er output level
correspondi_ng to said surface sté.te- to ensure .the respeccive
optimal level for the laser output of said first light beam means
in recording, playback or -deletingj operation.
| 5. A aisc drive apparatus, as.claimed in claim 1,
wherein said first light b_ean means and said second lighf heam
means each comprise one laser beam emitting l_source and spectral
means for dividing the laser beam from this laser beam emi':ting
source. |
6. A disc drive apparatus, as claimed in clairm. %,
further comprising nmeans for compensating the détection lzvel
of said disc state detecting means when said level contro. means
cprrectively controls the laser output of said first light :eam
means. |
7. A disc drive apparatus, as claimed .in claim 3,
further comprising means for stopping detection operation of

said disc state detecting means when said level control means

A



showi ng t he.anount of conpensation of the laser output |evel corresponding
1o said surface state to ensure the respective optinal |evel for the |aser
output of said first 1ight beamnmeans in recording, playback or deleting
operation.- - . 5. A disc drive apparatus, as clained in claiml, _
wherein said first |ight beam neans and said second-light beam neans each
conprise one | aser beamenitting sourcezqand spectral nmeans for dividing
the laser beamfromthis | aser beamenitting source. 6. A disc

drive apparatu | ai ip._claim:! further, canprjsing neagns for
conpensating t %grgé?é%‘??{ﬁ gﬁgg’é?is ﬁe?éﬁﬁfrdf’ggp‘éﬁ Qggqu‘g 5?:??5& e3Ren
said | evel conﬁ&gﬁsneans correctively contrals the |aser output of said
first light beam Theans. 7. A disc drive apparatus, as clainmed in
claim5, further conprising nmeans for stopping detecti-on operation of
sai d disc state detecting neans when said | evel control neans ;

-33- correctively controls the laser output of said first light beam
means. _ a . : ) _ g

-
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