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sensor (CB) with a narrow sensing 8 " e 2
range and high stability also measures : | Commande dv | A m&d&# L/
the light reflected by the medium (5), - : e | buugle owerte
Control circuits are provided for con- : TY : /fermie
trolling a focus control device (B). A A
control logic enables the operation of u —
the control device (B) to be controlled S _|— G T
Logique de gnérateur
by the first focus error signal when the g,“,"m'm* o] g 08 Tmre
signal exceeds a predetermined value de rec
(a) and until the second focus emor . + 44
signal exceeds another predetermined foxa A
value, whereafter the operation of the T toxe
control device (B) is controlled by said - CCL.IWETCH CONTROL :
second focus error signal. The system S5 GP L AED LOOP SWITCH CONTROL
is useful for optical data reading and T LT T ODRNATOR
2.FOCUBACTIVAYOR.

optical disk reading and recording.




But it can also be applied to the technique of conpact disks as well as 10

Vi deo drsks.

"An optiTal recording carrier is nost usually

“formed by a reflective surface, in nost cases in the formof a disk

havi ng
tracks.

“di sconti nuous and snall-sized alterations arranged al ong
The nost common type of carrier at present is the audio disk

called a conpact 15 disk. In this case, the alterations are m-cro-troughs
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relief at a time. Wien the beamreaches the reflective surface, the Iight
S refl ected. When the beam reaches a mcro-relief, dlffractlpn t akes
pl ace. In other words, the light is dispersed:in every direction. The

device is 25 such that for a reflection of the beamon the snooth surface,
detectors recei ve a maxi mum amount of energy and when this beam

reaches a " wObdidgeid €l 1 ef, these detectors receive only a pa, 5{9'559,%
| i ght energy g\‘;\nng 1 to the di ffraction that has..caused part (ﬁl{g

to escape fromthe optical system provided bet ween the di sk and the
detectors. 30 The di sks or ot her ﬁre recorded carriers usually
have all their I nformation elenents in mcro-relief form. By contrast,

in di sks on which rsvmmsumm»zqasvocﬁumowbvmb the

pre-recorded i nformation or the preformat that is in mcro- re |ef

T e et o b Dyarfioh Sorme 15! sisifne e r6glagn da Totaisation ot
plus particuliérement un systéme de réglage de focalisation d'un faisceau
5 Ilumineux d'inscription et/ou de lecture d'informations sur un support mobile. .
Elle est notamment applicable & un appareil de lecture et/ou
d'enregistrement de disque optique ou magnétooptique. _

L'invention trouve des applications dans P'enregistrement de
données informatiques mais pourrait également dans la technique des

10 disques compacts ainsi que des disques vidéos.

Un support d'enregistrement optique est le plus souvent constitué
par une surface réfléchissante, la plupart du temps sous forme d'un aisque,
présentant des altérations discontinues de petites dimensions disposées
selon des pistes. Le type le plus courant actueliement est le disque audio

15 appelé disque compact (ou compact disc) ; dans ce cas les altérations sont
des microcuvettes ou, de fagon plus générale, des microreliefs de la surface
plane réfléchissante. Ces microreliefs ont une largeur d'environ 0,4
micrométre et les axes de deux pistes voisines sont séparés par une
distance (le pas) de 1,6 micromeétre. _

20 La présence de ces microreliefs est détectée 2 l'aide d'un appareit
comprenant un laser dont le faisceau est focalisé sur la surface
réfléchissante, la dimension de ce faisceau étant minimisée pour qu'il
natteigne qu'un seul microrelief a la fois. Quand le faisceau atteint la
surface réfléchissante, la lumiére est réfléchie. Quand le faisceau atteint un

25 microrelief il se produit de la diffraction, c'est-a-dire que la lumiére est
dispersée dans toutes les directions. L'appareil est tel que dans le cas d'une
réflexion du faisceau sur la surface lisse des détecteurs regoivent une
énergie maximum et lorsque ce faisceau atteint un microrelief ces détecteurs

: ne regoivent qu'une partie de I'énergie lumineuse en raison de la diffraction

30 qui afait échapper une partie du faisceau du systéme optique prévu entre le
disque et les détecteurs.

Les disques ou autres supports préenregistrés ont habituellement
toutes leurs informations sous forme de microrelief. Par contre dans les
disques enregistrables, c'est généralement seulement linformation

35 préenregistrée, ou préformat, qui est sous forme de microreliefs, les
informations étant enregistrées en formant d'autres altérations



55 ~coefficient or, for_ magneto-optical disks, the nodification of the
magnetisation which, inreading, TS expressed by a rotation of

pol ari sati on. _ The pre-recorded information or
pref ormat def rack conf i guration. ' PCTHIR6NBX N
of the readi n%ﬁgﬁaﬁb# recordi ng device is accurate _ :

2

modifications du coefficient de réflexion ou pour des disques
magnétooptiques, modification de 'aimantation qul a la lecture se traduit par
une rotation de la polarisation. ‘
Les informations préenreglstrées ou préformat définissent une
5 conf' guratlon de piste. _
' Le fonctionnement de l'appareil de lecture et/ou d'enreglstrement
n'est correct que si le faisceau laser de lecture (ou d'enregistrement) est
- focalisé sur la surface réfléchissante du dlsque
. . Pour permettre la focalisation en permanence du faisceau laser
10 - sur la surface réfléchissante il faut prévoir un asservissement avec un
~ moyen de mesure de I'écart & la focalisation en grandeur et en signe.
Les systdmes connus peuvent réaliser ce réglage de focalisation
avec des dispositions possédant une grande dyriamique de détection qui -
. fournissent une grande plage de régiage tels que les détecteurs de type
15 ‘“continu". Par exemple, on frouvera un exemple d'un détecteur dans le
Brevet frangais n® 74 01283 dans lequel on introduit, dans e faisceau de
lecture de focalisation, un effet d'astigmatisme & l'aide d'une lentille
cylindrique. Quatre photodétecteurs sont placés en croix. Loquue' la
_ focalisation est normalement réglée, les quatre photodétecteurs recoivent la
20 méme quantité de lumiére. Lorsque la focalisation se déplace dans un sens,
deux photodétecteurs diamétralement opposés recoivent plus de lumigre
que les deux autres et inversement, lorsque la focalisation se déplace en
sens inverse. Ce type de détecteur présente linconvénient d'avoir sa
.. position d'erreur de réglage nulle qui peut varier au cours du temps. '
25 Le réglage de focalisation peut se faire également avec des
détecteurs du type "échantillonneur” tel que décrit dans le Brevet francais n°
2 523 349; Selon ce systéme, le support d'informations 'posséde au moins
- une premiére marque située d'un coté de 'axe d'une piste d'informations et
" une deuxiéme marque située de l'autre cité de ce méme axe. Deux
30 photodétecteurs sont disposés de part et d'autre d'un plan contenant I'axe
. de |2 piste et regoit la lumiére transmise par le support lors du balayage de _
- la premiére marque puis de la deuxiéme marque. Les écarts de quantités de
lumiére détectées permettent de déterminer toute erreur de focalisation en
signe et en amplitude. L'mconvement d'un tel systéme est qu il presente une
35 dynamique faible. '



only if the reading | aser beam (or recording | aser beam) is focused on the

5 reflective surface of the disk.- : To enabl e the pernmanent

f otostg—of— t he | aser ~beamnromrte rertrectrve sur f ace, T T TS TeceSsary
to provide for a servo-control system with a nmeans to maasure t he

di vergence i focusing in terns of magni t ude and si gn.

Known syst en® %8818 eve this focusing adj ust ment functlonpcrm%”?ﬂ

devi ces that have a wi de dynam c range of detection and provide a - wide

range of adjustnent. These are, for exanpl & continuous type
detectors. An exanple of a detector is given in the French patent No. 74
01283 in which an effect of astigmatismis introduced into the focusing 15

readi ng beam by neans ol'invention ntaumiti un esystémeu pephettant e dec tconsilier eces
positioned in thfifféreh® tppesids capturs’bcde tdifnif BA Sysiathd Soskelahfiure BRINGR
dynamique de détection et qui soit indéréglable. Ce systéme prévoit de
transmettre au support un faisceu de lecture qui soit stigmatique ce qui
5 permet d'avoir une mellleure repartltion de Pénergie selon la section du
, faisceau. : : -
~ L'invention conceme donc un systéme de réglage de focalisation
d'un dxsposmf optique comportant une optique de focalisation d'un faisceau
lumineux sur un plan de support et un dnsposmf de commande de
10 déplacement du point- de focalisation par rapport au plan du support
caractérisé en ce que ledit faisceau iumineux est st:gmahque et en ce qu'il
comporte au moins : '

- un premier détacteur possedant une dynamique de detect:on

_ de focalisation déterminée, recevant le faisceau réfléchi par le
15 _ éupp_or_t et fournissant un premier signal d'erreur de focalisation
traduisant I'erreur de focalisation du faisceau sur le support ;

- un deuxiéme détecteur possédant une dynamique de détection
de focalisation inférieure  la dynamique du premier détecteur |
recevant le faisceau stigmatique réfléchi par le support et

2 ' fournissant un deuxiéme signal d'erreur de focalisation
traduisant I'erreur de focalisation du faisceau sur le support ;

- une logique de commande recevant le premier signal d'erreur

et le deuxieme signal d'ereur et commandant le
fonctxonnement du dispositif de commande

25 '  lLes deux detecteurs peuvent étre de dynamiques dlfferentes mais
sans tenir compte des dynamiques ils - peuvent posséder des
caractéristiques de réglages ditférentes (précision par exemple). Il convient
donc de les faire coopérer de fagon & obtenir un systéme utilisant au mieux
 leurs caractéristiques pour le réglage de focalisation. ' -
30 L'invention concerne donc également un systéme de réglage de
' iscalisation d'un dispositif optique comportant une optique de focalisation
&'un faisceau lumineux sur.un plan de support et un dispositif de commande
'-_de déplacement du point de focahsatlon par rapport au plan du support,
caractérisé en ce qu'il comporte au moins : :



may, the four photodetectors receive the sane quantity of light. Wen the
focusing 1s di spl aced in one di rection, two dlanetrlcally opposite
phot odet ectors receive nore Ilght than the other two. The reverse occurs 20

when the focugpdgatsts di spl aced in the opposite direction. Thecrirrvshesrk of

this type of detector is that its zero adjustnent error position may vary

in o tine, . .The focusing adj ustnment may be done also with
"sanpler" type detectors as described ih the French patent No. 2 523
349. In this 25 system the information carrier has at |east one first

T on e St per 5 e or R Bérje” bailbaady B T DAk RRR, 3560
positioned on either side Sappor etfoumissast un premier ﬁ@namemrsd%ft’@h@ttqﬂack
and receive the |ight tranggidisast reieur de fodafisatin difaisteai 80r legupporni ng
of the first mar k and t hen ) dBuxieme &tgaeur recevant également la lumiére réfiéchie
-5, par le support et fournissant un deuxiéme signal d'erreur de
focalisation traduisant I'erreur de focalisation du faisceau sur le
support 'de’dét_e'_ction plus faible que celle du premier détecteur
- une logique de commande permettant de placer le
10 fonctionnement du dlsposmf de commande sous le contrdle du
premier sugnal d'erreur de focalisation lorsque celui-ci dépasse
une valeur déterminée, jusqu'a ce que le deuxiéme signal
d'erreur de focalisation dépasse une autre valeur déterminée,
le fonctionnement du dispositif de commande étant alors placé
15 sous le contrdle de ce deuxiéme signal d'erreur de focalisation.
‘Un support optique ou magnétooptique posséde une surface
principale sur laquelle est inscrite des " informations. Ces informations
peuvent étre des marques optiques (variations d'indices, reliefs, variations
de pouvoir réflecteur) ou des marques magnétiques. Le réglage de la
20 focalisation du faisceau de lecture ou d'inscription peut se faire sur cette
surface. Cependant, le réglage obtenu est peu précis. Le support peut
comporter également des informations lisibles optiquement lecture optique
ou magnétooptique. Dans ce cas, le réglage de focalisation peut se faire sur
ces informations. Dans ce cas la plage de reglage est plus étroite mais le
25 reéglage précis est plus stable.
| L'invention prévon de combmer ces deux types de réglage
L'invention concerne aussi un systéme de réglage de focalisation
d'un dispositif optique comportant une optique de focalisation d'un faisceau
lumineux sur un- plan de support comportant une surface portant des
30 informations inscrites sous forme de marques optiques ou magnétiques ainsi
- qu'un dispositif de commande de déplacement du point de focalisation par
‘rapport au plan du support, caractérisé en ce que '
- ledit falsceau Iumlneux est sttgmathue et qu il comporle



30 The differences in the quantities of |ight detected can be used to
determ ne any error of focusing in terns of sign and anplitude. The
drawback of such a systemis that 1t has a small dynam c range.

The invention provides a systemthat enables these different . types of
sensors to ba,wgt together and makes it possible to-gi vsc?,rﬁﬁim;%stem
that has a w de dynam c- range of detection and is incapable @ eing

di sturbed. This system provides for the tragsm' ssion to the carrier
3 .

- un premier détecteur permettant un réglage de
focalisation per rapport & la surface du support et
fournissant un premier signal d'erreur de focalisation ;

- ‘un. deuxidme détecteur permettant un réglage de

5 ) o focahsation par détection des informations inscrites ;

- une logique de commande recevant le premier signal
d'erreur et le deuxidme signal d'erreur et commandant

~ le fonctionnement du dispositif de commande.

Les différents objets et caractéristiques de I'invention apparaitront
10 plus clairement dans la description qui va suivre et dans les figures
annexées qui représentent ..’ :

- les figures 1a a 1c, un systéme connu dans la technique;

- les figures 2a et 2b un systéme de focalisation selon
_ Finvention; : :
15 - les figures 3a et 3b des courbes de fonctionnement du
_systéme selon l'invention ; r
- les figures 4a et 4b, des courbes détalllant les signaux de
fonctionnement selon l'invention.
En se reportant aux figures 1a et 1b, on va tout d'abord décrire a
20 titre d‘exemple une application de I'mventlon 4 Ia focalisation d'un faisceau
lumineux sur un support d'informations 5 tel qu'un disque optique.
| Selon la figure 13, ce disque peut tourner dans un plan XY autour
d'un axe paralléle au troisiéme axe d'un triédre de référence XYZ. La face
inférieure de ce disque est ici supposée lisse ; la face supérieure qui lui est
25 paraliéle est également lisse, mais- comporte une piste prégravée 7 sous
forme. d'une piste lisse dont la largeur sensiblement constante est de l'ordre
ou inférieure au micrométre. : '

On peut utiliser un tel d:sque sont pour inscrire des informations
en un point dé_termmé d'une des pistes lisses inscrites au préalable, soit
30 pour lire des informations inscrites en un point quelconque de cette piste. Le
disque, par exemple d'un diamétre d'environ 30 cm, est animé d'un
mouvement de rotation communiqué par un:moteur d'entrainement solidaire
~ du chassis du systémé optique d'enreQistrementllecture Dans cet exemple
- de réalisation, le dispositif d'accés a une piste prédéterminée du disque
35 comprend une partie fixe comprenant une source d'énergie lumineuse (non



of a readi ng beamthat is s-tigrrat'-:t_,_,(_-:_.f,.__-Thi s provides for a nore efficient

di stribution of energy along the section of the beam : The
inmvention therefore relates to a system for the adjustnent of the

“ focusing of T 'ﬁal device conprising an optical system fg
~focusing of a-?% beam on a carrier plane and a device to control the

di spl acenent of the focusing point in relation to the plane of the carrier,
characterised in that said Fight beamis st®8gmatic and conprises at |east:
- a first detector possessing a specified dynam c range of det.ection
of focusing, receiving the beamreflected by the carrier and 10 giving a

first focusing ererrésentgaasurclarfigurei i) of Hine:pagie mebilecoanstitudenpanfa téte
the beam on the cRinregistrementlecture. Comme il est connu, cette derniére comprend un
objectif du type microscope Op, solidaire d'une babine électromagnétique B

se déplagant dans le champ magnétique d'un aimant permanent (non

5 représentd) assurant I'asservissement vertical ou la focalisation et un miroir
galvanométrique M4 assurant l'asservissement radial. La source lumineuse

- est couramment une source laser & semiconducteurs dont le faisceau laser

doit étre agrandi de fagon & recouvrir la pupille d'entrée de l'objectif, ce

. quelle que soit la position de I'objectif le Iong de I'axe optique.

10 L'objectif Op, focalise le faisceau au point 3 sur le disque support
d'information 5. Ce disque est animé d'un mouvement de rotation symbolisé
par la fléache 6. L'objectif Op et le miroir Mq sont solidaires d'un équipage

_mobile constituant la téte denregistrementfiecture. L'avance de cst
- ensemble mobile peut étre obtenue par tout moyen connu.

15 Le disque 5 posséde une prégravure de la piste qui peut se
présenter sous differents aspects. Il peut s'agir par exemple d'une
prégravure en creux, selon un ensemble d'éléments de pistes agencés selon
des cercles concentriques ou organisés selon une spirale. La largeur des
éléments de piste est choisie légérement inférieure au diamétre de ia tache

20 lumineuse et ces éléments sont séparés par des plages interpistes dont la
largeur est légérement supérieure a la largeur de la pisté. La surface
supérieure du support regoit une couche mince appropriée a l'inscription par
un procédé thermo-optique. Cette-diSposition d'éléments permet d'explorer
la piste avant inscription. .

25 Pour détecter les faisceaux de lecture réfléchis par le disque, on
interpose, par exemple, une lame semi-transparente M2 sur le trajet du
faisceau fq. Le faisceau réfléchi est alors envoyé vers des moyens
photodétecteurs 1 et de traitement-de signal qui peuvent délivrer d'une part

_ un signal d'erreur & qui permet de commander le moteur 2 permettant de

30 piloter la position du miroir M4, en réalisant ainsi un asservissement radial,
d'autre part un signal d'erreur ¢, qui permet de commander la bobine B
solidaire de ['objectif OB en réalisant ainsi un asservissement de
focalisation. Toutes ces techniques sont bien connues de 'homme de métier
et sortent du cadre de linvention. |



- a second detector having a dynam c range of detection of f ocusi ng
that is smaller than the dynam c range of the first detector recei ving

the stigmatic beam refl ected-by the cortter—and—gi vi

focusing error expressing the error of the focusing of t he beam on the

carrier; - a control logic unit receiving the first error
si gnal and awoeensgigcond error signal and activating the opPCEFRM803I2 t he
control device. The two detectors may have different
dynam c ranges. 20 However, w thout taki account of the dynam c ranges,
t hey may have different setting characteristics (for exanple in terns
of precision). It is therefore appropriate to make them cooperate so

as Lo obtain a system iyiisBiiin BB/ihboid)eroiodiscitidd poffit o &ahfarch des

characteristics Lol hés I|é%gu3t': "Sivi rat:ha;f1 La f%gure 1b‘représents un exemple de
prégravure.

Elle comporte au moins une marque 710G. située & gauche de
5 -Paxe 70 de la piste et une marque 710D située 4 droite de I'axe de la piste.
La zone 72 située entre deux groupes de marques 71 OG-71OD sert a
enregistrer les informations de données.
Le détecteur 1 de Ia figure 1a comporte deux photodétecteurs DA,
~ Dp situés de part et d’autre d'un plan contenant l'axe de Ia piste (voir figure

10 1c). - S -

" En ce qui concerne la focalisation, la piste 7 du support a suivre
est comprise dans un plan compris entre I'objectif et son foyer, les signaux -
détectés par la photodiode D dus aux trongons décalés & droite (710-D)
sont plus importants que ceux détectés par la photodiode Dp. L'inverse se

15 produit lors du passage d'un trongon décalé a gauche (710-G). _

Si la piste 7 & suivre est comprise dans un plan plus éloigné de
l'objectif que le foyer, on observe des effets en tous points complémentaires
a ce qui vient d'étre décrit. Pour déterminer le signal d'erreur de focalisation
€', on intégre ou échantillonne les signaux détectés Va et Vi respectivement

20 Va1 etVp4 ; pendant le passage du premier trongon 7.

Va2 et Vg2 ' pendant les passages du deuxiéme trongon

et on effectue l'opération algébrique :

(VA1 +VB2) - (VA2 + VB1)
le résultat est proportionnel au srgnal d'erreur de focahsatton en

25 signe et en amplitude.
En se reportant 4 la figure 2a, on va décrire un exemple de
~ réalisation du systéme de réglage de focalisation selon linvention,
Ce systémé. comporte un dispositif de commande de réglage de
focalisation agissant sur la bobine B de commande de focalisation de
30 [objectif Ob (de la figure 1a) et permettant de déplacer son point de
focalisation selon une ligne perpendiculaire au plan du support
d'informations 5. , |
Des détecteurs CA et CB regoivent la lumiére réfléchie par le
support 5. Le détecteur CA présente une grande dynamique de détection
35 mais une stabilité douteuse tel que cela est illustré par la courbe A de la .



55 ~ The inventjon theref___'ar_e'rel ates also to a system for the
adj ustment of the focusing of an optical device conprising an optical
system for the focusing of a light beamon a carrier plane and a control

device to conypekasste di spl acenent of the focusing point w thcreraenesrnzt o

t he pl ahe of the carrier, characterised in that said device conprises
at least::30 L - aflrst detector greceiving the light reflected
by the carri er and gi vi-ng a first fOCUgI ng error signal expressi ng the
error of the focusing of the beamon the carrier; '

i ving a second {19atR 2R, T detoftra Snsihéls, cffine’s ﬁfﬁg‘)‘ en‘rr 3 %fdégﬁ&%oifksf‘ﬂg
of the beam on ﬂé@‘%@ﬂfr¢5rp sente aye@ﬂﬁélfaéif@c oamiaue de détegling Wne
range of det ect i @anhbprécision 8t unabonha statilite daimﬁbaufstréqsardeteoma de la
- figure 2b.
5 - Un systéme de commutatlon comportant au moins deux contacts
C1, C2 permet de connecter le dxsposmf de commande de focalisation B soit
3 un générateur de rampe de recherche RF, soit au détecteur CA soit au
detecteur CB.
o Une logique de commande LC parmet de gérer le fonctionnement
10 du systéme et de commander le genérateur de rampe GR et des circuits de
oommande CC1, CC2 des contacts C1, C2. .
Le fonctionnement du systéme est le suivant.
- Une demande ‘de processus de focalisation représentee par le
. signal AC est fournie a la Ioglque de commande LC par des moyens non
15 représentés. -
La loglque de commande assure alors  l'aide des circuits CC1 et
CC2 la commutation des contacts C1etC2 respectwement en position pA1

et p82

Un signal de rampe tel gue represente en figure 3a est généré et
20 est apphqué au dispositif de réglage de focalisation B afin d'assurer le
' déplacement du point de focallsahon du faisceau perpendiculairement a la
surface porteuse de l'information (support 5). Le mouvement de ce point de
focalisation du faisceau est tel que la surface du support 5 puisse entrer
dans la zone du capteur du detecteur CA. Un sugnal d'erreur de position eA
25 est alors généré par ce détecteur CA. _
Lorsque le signal A atteint une valeur prédéterminée o, la
logique de cqmmande LC assure le passage du commutateur C2 en position
- pB1 (boude fermée). La boucle est alors alimentée par le signal d'erreur eA.
- “Le servomécanisme peut alors “s'accrocher” et le point de
30 fonctionnement de la boucle se déplace (voir figure 2b) sur la courbe A du
point a vers le point 0", point d'équilibre stable de la boucle (correspondant a
unsignaleA=0). ;
Se faisant le point de focalisation du faisceau entre dans la zone
de capture du détecteur CB et un signal ¢B est généré. Lorsque ce signal
35 atteint une valeur prédéterminée B la !ogiqUe ‘de commande assure la



4 - acontrol logic unit used to place the operation of

the control devi ce under the control of the first focusing error
signal when this signal-—————goes beyerd—a—specifi ed valuver—trtt+—t-he——
second focusing error signal goes beyond anot her specified val ue, the
operation of the control device being 5 then placed under the control of
this second fwweesdssss error signal. An opti c 2CTHRI600372
magnet o-optical carrier has a mai n surface on

' 9

commutation du commutateur C1 sur la position pA2. La boucle est alors
“alimentée per le signal d'erreur ¢B. Le point de fonctionnement passe alors
du point b de la courbe A au point c de fa courbe B.

: - 1l est & noter que la commutation du contact c1 en position pA1

'§  peut 8tre réalisée aprés la mise en fonctionnement du systédme. Elle doit étre
effective au' moment du passage du contact C2 en position pb1.

Sur la figure 2B, le point de fonctionnement se déplace
maintenant du point C vers le point d puis vers le point 0, position stable de
ia boucle (connectée au détecteur B) (B = 0) correspondant & une bonne

10 focalisation (Af = 0), plus précise que celle correspondant au point O0').

La figure 3b un exemple de déplacement du point de focatisation

. lors du fonctionnement précédemment décrit. -
: Le fonctionnement ‘du dispositif lors des sequences ci-dessus
peut éire contrdlé a [l'aide de s|gnaux fOKA. fOKB (focalisation OK)
- 15 correspondant a des valeurs slgmﬁcauves c'est-a-dire supérieure a des
valeurs de seuil. Ces signaux permettent en particulier de lever I'ambiguité
relativement & la signification de signaux eA, £B. Des valeurs voisines de 0
peuvent en effet étre obtenues en dlfférentes zones des courbes A et B. Les
signaux lus prennent alors des va!eurs sigmfcatwes dlfférentes dans ces

20 zones (voir figures 4a et 4b). _

Ces signaux peuvent étre utmsés pour

- déterminer les bons pomts ab (fOKA fOKB) ;

- contréler I'sccrochage en a, b (fOKA fOKB) ; '

- contréler la perte de focalisation (fOKA, fOKB).

25 Plus 'p'récisérhent, lors d'une commande de focalisation si le
signal fOKA n'est pas fourrii (fOKA = 0), le signal fOkB n'est pas fourni (fOkB
= 0), le systéme commande le fonctiorinement du générateur de rampe GR
jusqu'a ce que le signal d'erreur ¢A deviénne Supériéur a un niveau de seuil
a et que fOKA = 1. Le réglage se fait alors avec le détecteur CA jusqu'a ce

30 que le signal d'erreur ¢éB dépasse le niveau b (voir fgure 2b) et que fOkB =
1, la focalisation étant alors réglée par le détecteur CB. _

Dans ce qui précéde on a considéré que lors de la commande de
recherche de focalisation, le systéme était défocalisé. On a donc eu recours
aux différentes étapes du procéde signal de rampe, détecteur CA, puis

35 détecteur CB. : '



V\:hl ch information el ements _are recorded. These infornation_el enent s
may be optlcal marks (such as variations in i-ndex, reliefs, variations in
refl ective capacity)--or magnetic narks. The adjustnent of the focusi ng of

10 the readi }ggghshrscor ding beam can be done on this surfacmmyz, t he
adj ust ment obtained is inprecise. The carrier may also contain _
I nformation -elenents that are-optically reaggbl e by optical or nagneto-
optical reading means. In thi's case, the foclsi ng adjustment can be done
on these information elenents. In this case, the range of adjustnent is 15

Tvent ton provi des for - cSpeheAeh ool 48 8 BRpfinds de rechergha g, facdiation
The invention al skerresr secfocalisalionyast faible; undlignal fOKA ¢ fQKBrparoexemple esh
optical device corenmn Bt 1) spstemB! foftioringsa %nfrcuu poiAt 88 Feritidnement blidNée

trouve sur la figure 2b.

5 Par exemple, Ies signaux fOkA et fOKB peuvent étre fournis (fOkA
= 1, fOkB = 1), le réglage de la focallsatlon passe alors directement sous le
contréle du détecteur CB. _

Selon un autre mode de fonctionnement possible, on peut avoir
fOKA = 1 et fOKB = 0. Dans ce cas, on peut choisir de mettre le réglage de
10 focalisation sous le contréle du détecteur CA jusqu'a ce que le signal ¢B
passe par le seuil b et que fOkB = 1. Si au bout dune certaine
temporisation, cela ne se produit pas le réglage de focalisation passe sous
le controle du détecteur CB. '
Il est & noter qu'une version simplifiée du systeme pourralt
15 cons:ster é n'utiliser umquement que les signaux fOKA et fOkB pour le
réglage de la focalisation. Dans ce cas, lors d'une demande de recherche de
focalisation, fOkA = 0 et fOKB = 0, le générateur de rampe fournit le signal
de rampe jusqu'a ce que fOKA = 1, ensuite le réglage de focalisation est
placé sous le contrble de fOkA jusqu'a ce que fOkB = 1. -
20 Selon une variation de réalisation, le détecteur CB peut étre un
systéme de détection du signal d'erreur par wobulation, c'est-a-dire un
_ 'systéme induisant une oscillation du réglage de la focalisation avec
- détection synchrone pour générer un signal d'erreur relativement précis.
Selon un exemple de réalisation selon l'invention, le détecteur CA
25 a une grande dynamique de détection et comporte quatre cellules de
photodétection. Comme b_ela a été deécrit précédemment, son
fonctionnement tire profit de I'astigmatisme du faisceau de lecture.
Le détecteur CB est un détecteur du type echantlllonne et
posséde deux cellules de photodétectlon '
30 Il est a noter que les deux cellules de photodetecnon du détecteur
CB peuvent étre celles du détecteur CA. '
Dans la description qui précéde, on a principalement décrit la
- lecture d'un support optique d'informations dans lequel les informations sont
. des marques optiques (reliefs, variations d'indices, variations d'intensité par
35 réflexion notamment). Cependant, le suport pourrait étre un support




20 beam on a carrier plane conprising a surface bearing information

el ements recorded in the formof optical or magnetic marks as well as a
device to control-the di spl-acenent—ef—the~+eeustng poi-At—+A—reration to t+mr*—
pl ane of the carrier, characterised in that said |ight beamis stigmtic

and in that said system conprises: 25 - afirst detector
enabl i ng an wdjssessynt of focusing with respect to thel'mﬂaf t he
carrier and giving a first focusing error signal; - a second
detector enabling an adjustnent of focusingqby : detectlon of the
information el ements recorded; - acontrol logic unit

receiving the first error S|gnal and the 30 Second.error signal and

~activating the Oﬁﬂ?ﬁéﬁ %ﬂhh@ d‘e@nfd&haﬁeﬁs Cd%racténsées par des ofi8Atalidhs OUS
obj ects and char

eri.stics O i nv i.on sk [ norg.clearly
in the foll ow ng tP{.S?'? g‘rP rPn @ai Eeckme magn&gogthue uﬁhsan?
. l'effet Kerr ou l'effet Faraday (rotatlon de la polarisation de la lumiére).




f gures, of -which: - Figures la to 1 c show_a system known

in.the prior art; 35 — - Figures 2a and 2b show a focusing system
according to the ~invention;
5 woysmsls Figures 3a and 3b show curves of oper at p@fipysnobd’s
system | _ _
12
REVENDICATIONS

1. Systéme de 'régla_ge de focaliSatign d'un dispositif optique

~ comportant une optique de focalisation (Ob) d'un faisceau lumineux (1) sur

5 un plande support (5) et un dispositif de commande (B) de déplacement du

point de focalisation par rapport au plan du support (5), caractérisé en ce

que ledit faisceau lumineux est stigmatique et en ce qu'il comporte au
moins : _

- un premier détecteur (CA) possédant une dynamique de

10 détection de focalisation déterminée, recevant le faisceau
‘ réfiéchi par le support (5) et fournissant un premier sngnal
d'erreur de focalisation traduisant I'erreur de focallsatnon du
falsceau (1) sur le support (5) ; B
- un deuxiéme détecteur (CB) possédant tune dynamique de
15 | détection de focalisation inférieure 3 la dynamique du premier
' détecteur recevant le faisceau stigmatique réfléchi par le
support (5) et foumissént un deuxiéme signal d'erreur de
focahsatlon traduisant I'erreur de focahsatlon du faisceau (1)
~ surle support (5) ;
20 - une loglque de commande recevant le premier signal d'erreur
et le deuxiéme signal derreur et commandant le
fonctionnement du dispositif de commande. o
2. Systéme de réglage de focalisation d'un dispositif optique
comportant une optique de focalisation (Ob) d'un faisceau lumineux (1) sur
25 un plan de support (5) et un dispositif de commande (B) de déplacement du
' poaint de focahsatlon par rapport au plan du support (5), caractérisé en ce
quil comporte au moins : _ _

- un premier détecteur (CA) recevant la lumiére réfléchie par le
support (5) et fournissant un prermer signal d'erreur de

30 _ | focalisation tradunsant l'erreur de focalisation du faisceau (1)
~ surle support (5) ;

- un deuxiéme détecteur (CB) recevant également la lumiére
réfléchie par le support (5) et fournissant un deuxiéme signal
d'erreur de focalisation traduisant l'erreur de focalisation du

a5 ' ~ faisceau (1) sur le support (5) ce deuxiéme détecteur ayant une

B

A



according to the inventi - Figures 4a and 4b show curves

giving a detailed view of operation signals according to the :
i-Aventton—S5 ’"Biﬂ J"ﬂMﬂﬂ:ﬂ'Eum and~Ib, Tr1rst of all and °
by way of an exarrpl ' hal | be given of an application -
of the invention to t he focusmg of alight beamon an information
carrier 5 suM99/288% opti cal di sk. Ac c OPER/FRPS{OB37E qur e
la, this disk may rotate in a plane XY 10 .about an axis parallel to the
third axis of a referential trihedron XYZ. 43he - lower face of this disk
I's herein assuned to be snooth. The upper face which is parallel to it
is also smooth but has a pre-etched track 7 in the form of a snooth

~track whose substantiall ydymniquenuemuﬁbbuon Plus falb@é)pjwldéﬂéebu pronsier t 0
or is snmaller than one mgm@p&ug
- une loglque de commande permettant de placer le
fonctzonnement du dlSpOSltlf de oommande (B) sous le contréle
5 du premier’ sagnal d'etreur de focalisation lorsque celui-ci
" dépasse une valeur détemunée (a), jusqu'é ce que le deuxiéme
signal d'erreur de focalisation dépasse une autre valeur
détermine, le fonctionnement du dispositif de commande (B)
étant alors placé sous le contréle de ce deuxidéme signal
10 d'erreur de focalisation. ,
3. Systéme de reglage de focalisation d'un dispositif cptique
comportant une optique de focahsatuon (Ob) d'un faisceau lumineux (1) sur
un plan de support (5) comportant une surface portant des informations
inscrites sous forme de m_arques optiques ou magnétiques ainsi qu' un
15 dispositif de commande (B) de 'dép'lacement du point de focalisation par
rapport au plan du support (5), caractensé snceque:
- ledit faisceau lumlneux est stigmatique et qu'il comporte
- un premier détecleur (CA) permettant un réglage de
_ focalzsatlon par rapport 3 la surface du support et fournissant
“20 i un premier sugnal d'erreur de focalisation ;
- un deuxiéme détecteur {CB) permettant un réglage de
focallsatlon par détection des informations inscrites ;
- une Iog|que de commande recevant le premier signal d'erreur
_ ‘et le deuxiéme signal d'erreur et commandant le
25 - ' fonctionnement du dispositif de commande. '
4. Systéme selon fune des revend:cahons 1 ou 3, caractérisé en
ce que fa log:que de commande permet de placer le fonctionnement du
dispositif de commande (B) sous le contrdle du premier signal d'erreur de
focalisation lorsque celui-ci dépasse une val_eur_ déterminée (a), jusqu'a ce
30 que le deuxiéme signal d'erreur de focalisation dépasse une autre valeur
- déterminée, le fohétionnement du "dispos;itif de commande (B) étant alors
placé sous le contrle de ce deuxiéme signal derreur de focalisation.
- 8. Systeme selon lune des revendlcattons 2 ou 3, caractérisé en

ceque:



15 Such a disk ¢ used-ei ther: for—the recerding of
i nformati-on el enents at IE! ﬁﬂﬂ il ﬂ :"MLOT one of the snooth tracks
on whi ch - recordi ng has c mand, or for the reading of

i nformati on wosesnesisnents recorded at any point of this tra®CI/FRA&0ITSK for

- exanpl e has a di aneter of about 30 cm and is driven by a rotational

-motion 20 communicated by a drive notor fixgdly joined to the franme of the
opti cal - recordi ng/ reading system In this exenplary enbodi nent, the

. devi ce provi ding access to a predetermined track of the disk has a

The latter has a 25 i cr 098 RAAIBHRD SHBEOBSS (1 orr] - fixedly | oined Lo an
el ectromagnetic coil B - le tdesiiénie fdétectaut {EB)npassdéide kinel dynamique de
per manent magnet (not Showghection dB'fBxaldalioh iféridisietd Plymdhiybe Wi pretier
the focusing a!r,ld a gal vanog&te(&reur. ' .

8. Systéme sslon l'une des revendications 1 ou 2, caractérisé en
ce que le premier détecteur etfou le deuxiéme détecteur permettent une
détection de focalisation & partir d'informations inscrites sur le support.

7. Systéme selon I'une des revendications 3 ou 6, caractérisé en

10 ce que les informations sont des informations situées de part et d'autre d'un
axe de lecture de ces informations. o
' 8. Systéme selon l'une des revendications 2 ou 4, caractérisé en
ce que la logique de commande, lors d'une initialisation d'une commande de
~ focalisation, fournit un signal de variation continue (fR) au dispositif de
15 commande (B) jusqu'a ce que le premier signal d'erreur de focalisation (eA)
soit supérieure & sa valeur déterminée (a).

9. Systéme selon l'une des revendications 1, 2 ou 3, caractérisé
en ce qu'il comporte au moins : |
_ - des moyens pour mesurer l'intensité de lumiére réfléchie par le

20 support et fournissant un signal (fOkA) lorsque cette intensité
est supérieure & un niveau déterminé ; '

- la logique de commande (LC) fournissant un signal de variation

" continue (fR) au dispositif de commande (B) jusqu'a ce que le

premier détecteur (CA) fournisse sur une sortie un premier

25 signal d'erreur de focalisation (gA) et que le signal (fOkA) soit

_fourni ; ce premier signal d'erreur de focalisation étant fourni au

dispositif de commande (B) jusqu'a ce que le deuxiéme

détecteur (CB) fournisse sur une sortie un deuxiéme signal

| ~ d'erreur de focalisation (B). |

30 10. Systéme selon l'une des revendications 2 ou 4, caractérisé en

ce qu‘il comporte un systéme de commutation commandé pour la logique de
commande et comportant : I |

- un premier commutateur (C1) permettant de connecter vers le

dispositif de commande (B), soit la sortie du premier détecteur
35 ' (CA) soit la sorlie du deuxiéme détecteur (CB),

fixed part —  conprisi ngnﬁg@.&fﬁw&u@) FRASSAY A &Yl deadibatire 1)
: |



mrror Merr] providingfor#*adi*—ai—s—ewe—eenuol The Iight source is
sem conduct o rce Wnose | aser beam has to
rey-rrev—so—rmorver—o cOI IR ever o creoorecren

usual ly a

bei ng done
optical axis,

what ever mnay *becthe posSist i of the objective along the

~The objective (Qerr] focuses the beam gt t

point 3 on tﬁ@’mml nformation carrier disk 5. This disk i

‘rotational noti

on synbol i sed by the arrow 6. The objective (Jerr]

the mirror Merr] are 35 fixedly joined %% a nobile piece of

equi pnent formng the

10

15

20

30

35

- un deuxiéme commutateur (C2) permettant de connecter au
- dispositif de commande (B) soit un circuit fournissant le signal
-de variation continue (fR) soit le premier commutateur (C1).
11. Systéme selon la revendication 9, caractérisé en ce que le
support (5) porte ‘des informations lisibles optiquement par déplacement
relatif du support (5) et du faisceau lumineux (1), le systéme comprenant en
outre des moyens pour mesurer lintensité du signal de lecture de
Finformation et fournissant un signal (fOkB) lorsque cette intensité est

be
is

he
a
and

supérieure & un seull ; le signal d'erreur de focalisation (¢B) étant pris en

compte par la logique de commande lorsque ce signal (fOkB) est fourni.
12. Systéme seion la revanducauon 1, caractérisé en ce que

lorsque les signaux (fOkA et fOkB) sont fourms la logique de commande -

place le dispositif de commande (B) sous le ccntréle du deuxléme “signai
d'erreur de focalisation (B). :

13. Systéme selon la revendncation 11, caractérisé en ce que le
premier commutateur (C‘l) connecle vers le dispositif de commande (B), soit
le premier signal (fOKA), soit le deuxiéme signal (fOKB). '

14. Systéme selon l'une des revendications 1, 2 ou 3, caractérisé
en ce que le premier détecteur (CA) comporte :

- quatre cellules de photodétection ;

- un dispositif d'astlgmatlsme étant placé sur le trajet du fausceau

de lecture transmss par le support (5) ;

- un circuit de comparaxson_ ‘permettant de comparer les

' quantités de lumiére détectées par les quatre photodétecteurs.

15. Systéeme: se!on l'une des revenducatnons 1, 2 ou 3, caractérisé

ence que: :
- le suppcrt (5) oomporte dans la zone d'éc!anrement du faisceau

deux marques disposées de part et d'autre de l'axe de
déplacement relatif du faisceau et du support (5) ;

- le deuxidme détecteur (CB) comporte deux cellules de
photodétection disposées de part et d'autre de I'image de I'axe
de la piste sur le plan de ces celiules ; .

- un circuit permet de comparer les quantités de Ilumiére
détectées par les deux cellules de photodétection iors de la
lecture de la premiére marque puis de la deuxiéme marque.

3




recordi ng/ readi ng head. _The forward novenent of ‘this nobile piece of

equi pnent nmay be obtai ned by anyumn r“ UE'I"I“I The disk 5
has a pre-etching of the track t o M different appearances. It
may be, for ewgsphssssa hollow pre-etching with a 5 set of RCHFRIGO8373f
tracks arranged in concentricc circles or organised in the . formof a
spiral. The width of the track el enents is c‘%osen so as to be slightly

smal |l er than the dianeter of the |ight spot ‘and these elenments are
separated by inter-track regions whose width is slightly greater than the

wdth of the track. The Y@@l f6ién Plné Bs Félendidationf A4\RP18, dabaitelisy ©f
that 1s appro r[alr.:gtq%a't lce)s rde(t::g rcellﬂlgs Jle Shézoﬁé{é‘éﬁé’ﬁ %l'.lcdaeuxg%%ehag}ectem'(&B)
| sont celles du premier détecteur {CA). | |
17. Systéme selon I'une des revendications 1, 2 ou 3, caractérisé
§ en ce que le deuxiéme détecteur (CB) comporte un systéme de détection
~ d'erreur par wobulation dans lequel des moyens permettent d'induire une
oscillation du réglage de la focalisation et que des moyens permettenit de
détecter en synchronisme Ferreur de focalisation.
18. Systéme selon l'une des revendications 9 ou 11, caractérisé
10 en ce que le premier signal de focalisation (fOKA) est une combinaison d'un
premier signal d'erreur de focalisation (eA) et d'un signal de quantité de
lumidre regue par les cellules de photodétection ; et en ce que le deuxiéme
signal de focalisation (fOKB) est une combinaison d'un deuxiéme signal
d'erreur de focalisation (¢B) et d'une valeur minimale de signal (HF) résuitant
15 de la lecture d'éléments d'informations sur le support.
19, Systéme selon l'une des revendications 1, 2 ou 3, caractérisé
en ce que le support (5) est un suppbrt optique ou magnétique
d'informations. .
- 20. Systéme selon l'une des revendications 1, 2 ou 3, caractérisé
20 en ce que le support (5) est un disque optique. '

21, Systéme selon la revendication 1, caractérisé en ce que le
premier détecteur (CA) regoit le faisceau réfléchi par le support par
Tintermédiaire d'un dispositif optique induisant un effet d'astigmatisme sur le

. faisceau réfléchi. -
25



arrangenment of elenents is used to explore the track before recordlng

To detect the readlng‘bEaﬁE_TETTECTEU‘UV‘TﬁE‘UT§k‘“a-sen1- Transparent———
plate M2 for exanple is interposed in the path of the beamf[err]. The

refl ected beanhkﬁTb%ﬁ sent towards photodetection and signal-_15

processi ng means Pch may deliver firstly an error signal [E??T‘*ﬂ@fn
enabl es the activation of the notor 2 used to guhﬁﬁ the position of the
mrror Merr], achieving a radial servo-control. Fhese neans 1 nmay deliver
secondly an error signal [err]', enabling the control of the coil B fixedly

j oi ned to the objective OB thus obtaining a focusing servo-contr ol
system Al 20 these techniques are well known to those skilled in the art
and fall outside t he franeon%(ﬁ t he i nventi on. e
use of discrete pre-etchings nakes 9354 bl.e to overcon€’

difficulties rel ated to radi al " track
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pr e—etehtng—2—— It has at—eest—eme—fari—7106-te—the—teft—of—the—
axis 70 of the track and one mark 710D to the right of the axis of the
‘txyack. The zong 7§mn | ocat ed between two groups of marks 710G 710D i s

used to record'PR¥®815 . gata information el ements. PCT/FRIB(08372
detector 1 of Figure la has two photodetectors DA, DB 30 |ocated on each

side of a plane containing the axis of the tr (see Figure 1 c).

Wth regard to the focusing, the track 7 of the Carrier to be fol | oned

is included in a plane between the objective and its focus. The _ : '
signal s detected by the photodi ode DA due to the two sections displaced 35

~to the right (710-D) are greater than those detected by the photodi ode

Derr]. _ _ '
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If the track 7 to be followed is -
di stance fromthe objective than

every way are comPCaFRAGMOSI2 t O

determ ne the focusing error signal

Vierr] apgs

the left (710-G.

wthin a plane that is at a greater
the focus, effNQY28$S observed t hat
what has just been described. To
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V[ er+}—and-Mlerr] respectively are.sanpled—guw--ng t he passage of the first

section 7. Mlerr] and V[err] are sanpled during the
passages of the second 10 section, and the foll owi ng al gebraic operation
I s perforned: WO 96/28815 (V[err] + V[err]) - (Merr] + Blcayrbsnosr2
The result is proportional to the focusing error signal, in terns of
sign and anplitude. Referring to Figure 2a, a description
shal | be given of an 15 exenplary enbodj/$nt of the focusing adjustment
system according to t he inventi on. . This system has a
f ocusi ng adj ustment control device tifiat acts -~ on the coil B used to
control the focusing of the objectivd sjgr(a(bfd EIT®Ur e la) and enabl es -

its focusing point to be displaced allodes senisaurs

Af
Erreur de
focalisation

FIG.2b

/ Signal de rampe

temps
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70 —perpendicul ar to the plane of the—i-Rfewmation carri-er—5.

Detectors CA and CB receive the light reflected by the carrier 5. The
detector CA has a wide dynam c range of detection but is of dubi ous
stability as WOSR#I$ in the curve A of Figure 2b. It nust bePCT/FR96/00372
considered to be inprecise and liable to be disturbed. The detector CB 25
on the contrary has a small dynam c range_of detection, high precision

and high stability as illustrated by the 2{Pve B of Fi gure 2b.

A switch-over systemwith at |east two contacts Cl, C2 enables the
focusing control device B be connected either to a search ranp

si gnal generat or tector CA or to the detector CB. 30

A control logic LC en agenent of the working of the system
and ‘the control of enerator GR and of the control
circuits CCI, C2. : : :

e ranp signal
of. the contacts C1)

Af

/ foka

Of

" piveau
de HF

FIG. 4b




“The system works as foll ows. A request for a focusing
process represented by the signal AC 35 #s given to the control logic unit
LC by neans not shown. : 8

The control logic unit then, using the circuits CClL and CC2, achi eves

the switch-over of the OPTIGAL FOCUSSING ADIUSTMENT DEVICEe

The invention relates to a focusing adjustment or focusing

control system and especially to a system used to adjust the focusing of a

5 light beam for the recording and/or reading of information elements on a
mobile carrier. It can be applied especially to an instrument for the
reading and/or recording of optical or magneto-optical disks.

The invention can be applied to the recording of computer data
but it can also be applied to the technique of compact disks as well as

10 video disks.

An optical recording carrier is most usually formed by a
reflective surface, in most cases in the form of a disk, having
discontinuous and small-sized alterations arranged along tracks. The
most common type of carrier at present is the audio disk called a compact

15 disk. In this case, the alterations are micro-troughs or more generally
micro-reliefs on the reflective plane surface. These micro-reliefs have a
width of about 0.4 micrometers and the axes of two neighbouring tracks
are separated by a distance (called the pitch) of 1.6 micrometers.

The presence of these micro-reliefs is detected by means of a

20 machine with a laser whose beam is focused on the reflective surface, the
dimension of this beam being minimised so that it reaches only one micro-
relief at a time. When the beam reaches the reflective surface, the light is
reflected. When the beam reaches a micro-relief, diffraction takes place.
In other words, the light is dispersed in every direction. The device is

25 such that for a reflection of the beam on the smooth surface, detectors
receive a maximum amount of energy and when this beam reaches a
micro-relief, these detectors receive only a part of the light energy owing
to the diffraction that has caused part of the beam to escape from the
optical system provided between the disk and the detectors.

30 The disks or other pre-recorded carriers usually have all their
information elements in micro-relief form. By contrast, in disks on which
recording can be done, it is generally only the pre-recorded information or
the preformat that is in micro-relief form, the information being recorded
by the forming of other alterations, namely modifications of the reflection

35 coefficient or, for magneto-optical disks, the modification of the
magnetisation which, in reading, is expressed by a rotation of polarisation.



positions pAl and pB2. A ranp signal as shown in Figure 3a
5. generated and applied 5 to the focuspng adjustnent device B in order
ta ensure the displacenent of t he focusing point of the beam
perpendicularly to the information carrier surface (carrier 5). The

movement of this focusyiyg ir@co?&eég?fr rﬁ%ﬁbhsor prg;o?Hfa? &%\ﬂiesé%eetg%gfagi_

of~the carrier 5 can enter' the zone € sensor
A position erréfigugalign.[err] A is then generated by the 10 detector CA.

When the signal sA reamhema(iag%ﬁ%srraaaiﬁ%éfﬁakb'ﬁre%pr&ihﬁ device fkduphtel 001 C
unit LC provide ffo[ii tge asgage Ofﬁ"’;@g S tf IC2 |tr)1to t_se posi tion
pBL (closed | dapy I thaaerging lRser he peeerding lasgebeams s facysad qrethel
A. 15 5 refleciVeesgfacwofthedisksm can then lock in and the point of
To enable the permanent focusing of the laser beam on the
reflective surface, it is necessary to provide for a servo-control system
with a means to measure the divergence in focusing in terms of
magnitude and sign.
10 Known systems can achieve this focusing adjustment function
with devices that have a wide dynamic range of detection and provide a
wide range of adjustment. These are, for example, continuous type
detectors. An example of a detector is giVen in the French patent No. 74
01283 in which an effect of astigmatism is introduced into the focusing
15 reading beam by means of a cylindrical lens. Four photodetectors are
positioned in the form of a cross. When the focusing is set in a normal .
way, the four photodetectors receive the same quantity of light. When the
focusing is displaced in one direction, two diametrically opposite
photodetectors receive more light than the other two. The reverse occurs
20 when the focusing is displaced in the opposite direction. The drawback of
this type of detector is that its zero adjustment error position may vary in
time.

The focusing adjustment may be done also with "sampler" type

detectors as described in the French patent No. 2 523 349. In this

25 system, the information carrier has at least one first mark on the side of

the axis of an information track and one second mark on the other side of

the same axis. Two photodetectors are positioned on either side of a

plane containing the axis of the track and receive the light transmitted by

the carrier during the scanning of the first mark and then the second mark.

30 The differences in the quantities of light detected can be used to

determine any error of focusing in terms of sign and amplitude. The
drawback of such a system is that it has a small dynamic range.

The invention provides a system that enables these different

types of sensors to be brought together and makes it possible to give a

35 system that has a wide dynamic range of detection and is incapable of

being disturbed. This system provides for the transmission to the carrier



operation of the | oop gets displaced (see Figure 2b) on the curve A from
t-he posnt A towards the point O, which ig a stable point of equilibrium of
the loop (corresponding to a signal [err]A = 0). When this
i s done, the focusing point of the beam between the 20 zone of capture of

t he detect . Sl | LB enerated. n this_si.gnal
. r_éachgse; B;eggft gﬁ%aﬁé@ gg?h'e{'féép%]s,t'%%mgom%%r?\\é\ggi ftarnﬁtmore eﬁiﬂ?‘? hes
over the swit cHisttibution:efeenssgy alang thasecting df thpbesmt hen suppl i ed by

the error signal
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characterised in that said light beam is stigmatic and comprises at least:

- a first detector possessing a specified dynamic range of
detection of focusing, receiving the beam reflected by the carrier and
giving a first focusing error signal expressing the error in the focusing of
the beam on the carrier; |

- a second detector having a dynamic range of detection of |
focusing that is smaller than the dynamic range of the first detector
recei\'//ing the stigmatic beam reflected by the carrier and giving a second
focusing error expressing the error of the focusing of the beam on the
carrier; -

- a control logic unit receiving the first error signal and a
second error signal and activating the operation of the control device.

The two detectors may have different dynamic ranges.
However, without taking account of the dynamic ranges, they may have
different setting characteristics (for example in terms of precision). It is
therefore appropriate to make them cooperate so as to obtain a system
that makes the most efficient use of their characteristics for the focusing
adjustment.

The invention therefore relates also to a system for the
adjustment of the focusing of an optical device comprising an optical
system for the focusing of a light beam on a carrier plane and a control
device to control the displacement of the focusing point with respect to the
plane of the carrier, characterised in that said device comprises at least:

- a first detector receiving the light reflected by the carrier and
giving a first focusing error signal expressing the error of the focusing of
the beam on the carrier;

- a second detector also receiving the light reflected by the
carrier and giving a second focusing error signal expressing the error of
focusing of the beam on the carrier, this second detector having a
dynamic range of detection that is smaller than that of the first detector;



point Cto the point d and then to the point 0, which is the stable
pesitien 30 of the loop (connected to thg detector B) ([err]B = 0)
cafresponding to an efficient focusing (Af = 0) that is nore precise
t han the one correspondi ng to the point 0. Figure 3b

o A e o L bRl UnCLedd i 8RR 8 B A, | e
t he above- nent device under tie goatroksf theyfinst faousingeired signahnadies this sigpahl s
FOKA, T OKB (T ogysd BByond a specified value; until the second focusing error signal goes
beyond another specified value, the operation of the control device being
5 then placed under the control of this second focusing error signal.

An optical or magneto-optical carrier has a main surface on -
which information elements are recorded. These information elements
may be optical marks (such as variations in index, reliefs, variations in
reflective capacity) or magnetic marks. The adjustment of the focusing of

10 the reading or recording beam can be done on this surface. However, the
adjustment obtained is imprecise. The carrier may also contain
information elements that are optically readable by optical or magneto-
optical reading means. In this case, the focusing adjustment can be done
on these information elements. In this case, the range of adjustment is

15  narrower but the precise setting is more stable.

The invention provides for combining these two types of
adjustment.

_ The invention also relates to a system to adjust the focusing of
an optical device comprising an optical system for the focusing of a light

20 beam on a carrier plane comprising a surface bearing information
elements recorded in the form of optical or magnetic marks as well as a
device to control the displacement of the focusing point in relation to the
plane of the carrier, characterised in that said light beam is stigmatic and
in that said system comprises:

25 - a first detector enabling an adjustment of focusing with
respect to the surface of the carrier and giving a first focusing error signal;

' - a second detector enabling an adjustment of focusing by
detection of the information elements recorded:;

- a control logic unit receiving the first error signal and the

30 second error signal and activating the operation of the control device.

The various objects and characteristics of the invention shall
appear more clearly in the following description and in the appended
figures, of which:

- Figures 1a to 1c show a system known in the prior art;

35 - Figures 2a and 2b show a focusing system according to the
invention; -



9 . OK) that correspond to significant values, nanely val ues
great er than ' t hreshol d val ues. These signals nake it possible
especially to renove the - anbiguity pertaining to the neaning of
the signals [err]A, J[err]B. Values close to 0 may i ndeed be

Cond then take st ontf o iohres A8l ed B SEE Gty B8 bt e ifion ot SR SstER °
(see Figures Zecendingiy the invention; These signals may be used to:

- determ ne the good pati AKA gfgﬁ), i ; : s eck
the locking in at a, b.OFIPh?es:M? B) ; h? 0 'es glving & d-etacl'ﬁ(‘gc\ﬂe"tvh"’ef tﬁgss of
focusi ng (f OkQParajig) sighals according to the invention.

5 Referring to Figures 1a and 1b, first of all and by way of an
example, a description shall be given of an application of the invention to
the focusing of a light beam on an information carrier 5 such as an optical
disk.

According to Figure 1a, this disk may rotate in a plane XY

10  about an axis parallel to the third axis of a referential trihedron XYZ. The
lower face of this disk is herein assumed to be smooth. The upper face
which is parallel to it is also smooth but has a pre-etched track 7 in the
form of ‘a smooth track whose substantially constant width is
approximately equal to or is smaller than one micrometer.

15 Such a disk can be used either for the recording of information
elements at a specific point of one of the smooth tracks on which
recording has been done beforehand, or for the reading of information
elements recorded at any point of this track. The disk for example has a |

-diameter of about 30 cm. and is driven by a rotational motion

20 communicated by a drive motor fixedly joined to the frame of the optical
recording/reading system. In this exemplary embodiment, the device
providing access to a predetermined track of the disk has a fixed part
comprising a source of light energy (not shown in Figure 1) and a mobile
part formed by the recording/reading head. As is known, the latter has a

25 microscope type objective Op, fixedly joined to an electromagnetic coil B
that shifts in the magnetic field of a permanent magnet (not shown)
providing for vertical servo-control or the focusing and a galvanometer
mirror M4 providing for radial servo-control. The light source is usually a
semiconductor-based laser source whose laser beam has to be magnified

30 in order to cover the entrance pupil of the objective, this being done
whatever may be the position of the objective along the optical axis.

The objective Op focuses the beam at the point 3 on the
information carrier disk 5. This disk is driven by a rotational motion
symbolised by the arrow 6. The objective Op and the mirror Mq are

35 fixedly joined to a mobile piece of equipment forming the



More specifically, during a focusing command, if the signal fOKA is
nat given (fOKA = 0), the signal fOKB) isgnot given (fOKkb = 0), the

system activates the working of the ranp signal generator GR until the
error signal [err] A becones greater than a threshold | evel a and fOKA = 1.

%erirge " UStrgEBltd"H e onﬁgﬁu&a Wi-/r:'a"lE Wseeh&ﬁ}geure ggnbédq&B&rgE%r ftSIhgnal

f ocusi ng bei n@qument "la}(ebﬁ ebijairadby Bpy knewndneansr CB

rere above, It has bechgisskesl fidiala dhéiofhiadcof W%ké&k that may $g5ch
command, the system,is def ocusei dlffereﬂt step t he
method have. baliterant GPPEaranses, waxrhﬁqﬁr eXamRle 840 Pwamﬁtﬁ'awgdﬂth 8
detector. 5 set of elements of ttdzke \atranged id wonsgntricecifclexior ogyamisdcia thenmand,

the focusing fo&rrs\tog 2 Spirdl. he With of 38 1R elbdintdls EERA 86 SX@BLE 'S

given and the's
slightly smaller than the diameter of the light spot and these elements are

separated by inter-track regions whose width is slightly greater than the
width of the track. The upper surface of the carrier receives a thin layer

10 that is appropriate to recording by a thermo-optical method. This
arrangement of elements is used to explore the track before recording.

To detect the reading beams reflected by the disk, a semi-
transparent plate M2 for example is interposed in the path of the beam f4.
The reflected beam is then sent towards photodetection and signal-

15 procesSing means 1 which may deliver firstly an error signal ¢ that
enables the activation of the motor 2 used to guide the position of the
mirror M4, achieving a radial servo-control. These means 1 may deliver
secondly an error signal ', enabling the control of the coil B fixedly joined
to the objective OB thus obtaining a focusing servo-control system. All

20 these techniques are well known to those skilled in the art and fall outside
the framework of the invention.

The use of discrete pre-etchings makes it possible to overcome
the difficulties related to radial tracking. Figure 1b shows an example of
pre-etching.

25 It has at least one mark 710G to the left of the axis 70 of the
track and one mark 710D to the right of the axis of the track. The zone 72
located between two groups of marks 710G-710D is used to record the
data information elements.

The detector 1 of Figure 1a has two photodetectors Dp, D

30 located on each side of a plane containing the axis of the track (see
Figure 1c).

With regard to the focusing, the track 7 of the carrier to be
followed is included in a plane between the objective and its focus. The
signals detected by the photodiode Dp due to the two sections displaced

35 to the right (710-D) are greater than those detected by the photodiode Dg.



wor'l)<-s fromthe point of operation at which is located in Figure 2b. 25
Far exanple, the signals fOKA and fOKB may be given (fOKA = 1, fOKB
=.1) and the adjustment of the focusing then passes directly under

the control
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Va1 and Vg4 respectively are sampled during the passage of the first
section 7.

Va2 and Vo are sampled during the passages of the second
section, and the following algebraic operation is performed:

(VA1 +VB2) - (VA2 + Bp1)

The result is proportional to the focusing error signal, in terms
of sign and amplitude.

Referring to Figure 2a, a description shall be given of an
exemplary embodiment of the focusing adjustment system according to
the invention. :

This system has a focusing adjustment control device that acts
on the coil B used to control the focusing of the objective Ob (of Figure
1a) and enables its focusing point to be displaced along a line
perpendicular to the plane of the information carrier 5. .

_ Detectors CA and CB receive the light reflected by the carrier
5. The detector CA has a wide dynamic range of detection but is of
dubious stability as is shown in the curve A of Figure 2b. It must be
considered to be imprecise and liable to be disturbed. The detector CB
on the contrary has a small dynamic range of detection, high precision
and high stability as illustrated by the curve B of Figure 2b.

A switch-over system with at least two contacts C1, C2 enables
the focusing control device B to be connected either to a search ramp
signal generator RF or to the detector CA or to the detector CB.

A control logic LC enables the management of the working of
the system and the control of the ramp signal generator GR and of the
control circuits CC1, CC2 of the contacts C1, C2.

The system works as follows.

A request for a focusing process represented by the signal AC
is given to the control logic unit LC by means not shown.



10 - fOKB = 0, the ranp signal generator gives the ranp signal until

FOKA =2 1 and then the focusing adjusgnment is placed under the control
of. fOKA until fOKB = 1. According to one alternative

enbodi ment, the detector CB may 5 be a systemfor the detection of an

er,tr or signal by wobb u"l‘?‘ntei Sgntr&amé%é' uﬁit:then, using the circuits CC1 and CC2,
achieves the switch-over of the contacts C1 and C2 respectively to the
positions pA1 and pB2.

A ramp signal as shown in Figure 3a is generated and applied

5 to the focusing adjustment device B in order to ensure the displacement of
the focusing point of the beam perpendicularly to the information carrier
surface (carrier 5). The movement of this focusing point of the beam is
such that the surface of the carrier 5 can enter the zone of the sensor of
the detector CA. A position error signal €A is then generated by the

10  detector CA.

When the signal €A reaches a predetermined value «, the
control logic unit LC provides for the passage of the switch C2 into the
position pB1 (closed loop). The loop is then supplied by the error signal €
A

15 The servo-mechanism can then lock in and the point of
operation of the loop gets displaced (see Figure 2b) on the curve A from
the point A towards the point O', which is a stable point of equilibrium of
the loop (corresponding to a signal eA = 0).

When this is done, the focusing point of the beam between the

20 zone of capture of the detector CB and a signal ¢B is generated. When
this signal reaches a predetermined value B, the control logic unit
switches over the switch C1 to the position pA2. The loop is then
supplied by the error signal eB. The point of operation then goes from the

~ point b of the curve A to the point ¢ of the curve B.

25 It must be noted that the switching over of the contact C1 to the
position pA1 can be done after the system is put into operation. It must
be effective at the time when the contact C2 passes into the position pB1.

In Figure 2b, the point of operation now gets displaced from the
point C to the point d and then to the point 0, which is the stable position

30 of the loop (connected to the detector B) (eB = 0) corresponding to an
efficient focusing (Af = 0) that is more precise than the one corresponding
to the point 0'. _

' Figure 3b shows an example of the displacement of the
focusing point during the above-described operation.

35 The working of the device during the above-mentioned
sequences may be controlled by means of signals fOKA, fOKB (focusing



system i nduci ng an oscillation of the adjustment of the focusing with

~ synchronous detection to generate a relatgvely precise error signal.
According to an exenplary enbodi mrent of the invention, the detector CA

has a wi de dynam c range of detection and has four 10 photodetection

aoti gmat 1 sm orokhd e, SfresBRi Ro SibhirkBRE VL, ‘GRS valuef BRBFIRA 1"
det ect or of t Hbreshol valuegpclhase sigealsunake it pogsibledspanialiyio reatdve the
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degcri ption, & H@df‘ﬁﬁ?g ohisineskin diffoamt regions jof the guryes: énﬂ&dm’i@ of an
optical i nfor rgignals readrthen take wltirfficdnt ¥alues thahbfs effdrent pl BBt forsse
optical marks (géglﬁig&rsés 4ang§é4%ir-' ations, variations -

These signals may be used to:

- determine the good points a, b (fOKA, fOKB);

- check the locking in at a, b (fOKA, fOKB);

10 - check the loss of focusing (fOKA, fOKB).

More specifically, during a focusing command, if the signal
fOKA is not given (fOKA = 0), the signal fOKB) is not given (fOKb = 0), the
system activates the working of the ramp signal generator GR until the
error signal eA becomes greater than a threshold level a and fOKA = 1.

15 The adjustment is then done with the detector CA until the error signal eB
goes beyond the level b (see Figure 2b) and fOKB = 1, the focusing being
then adjusted by the detector CB.

Here above, it has been assumed that during the focusing
search command, the system is defocused. Hence, the different steps of

20 the method have been resorted to: ramp signal, CA detector and then CB
detector.

However if, during the focusing search command, the focusing
error is small, a signal fOKA or fOKB for example is given and the system
works from the point of operation at which is located in Figure 2b.

25 | For example, the signals fOKA and fOKB may be given (fOKA =
1, fOKB = 1) and the adjustment of the focusing then passes directly
under the control of the detector CB.

According to another possible mode of operation, it is possible
to have fOKA = 1 and fOKB = 0. In this case it may be chosen to place

30 the focusing adjustment under the control of the detector CA until the
signal €B goes through the threshold b and until fOKB = 1. If, at the end
of a certain time lag, this does not occur, then the focusing adjustment
goes under the control of the detector CB.

It must be noted that a simplified version of the system could

35 consist in using only the signals fOKA and fOKB for the focusing
adjustment. In this case, during a focusing search request, fOKA = 0 and



of intensity by reflection anong others). However, the carrier could al so
20, beia magnetic carrier having informtipn el ements characterised by
orientation of magnetisation. The readi ng woul d then be a nagneto-

optical reading using the Kerr effect or the Faraday effect (by rotation of

t h,e pol ari sat 'f(aké)f: 6,'tﬂgtr£'mp signal generator gives the ramp signal until fOKA = 1
and then the focusing adjustment is placed under the control of fOKA until
fOKB = 1. ‘

According to one alternative embodiment, the detector CB may

5 Dbe a system for the detection of an error signal by wobbulation, namely a
system inducing an oscillation of the adjustment of the focusing with
synchronous detection to generate a relatively precise error signal.

According to an exemplary embodiment of the invention, the
detector CA has a wide dynamic range of detection and has four

10 photodetection cells. As described here above, its operation takes
advantage of the astigmatism of the reading beam. '

The detector CB is a detector of the sampled type and has two
photodetection cells.

it must be noted that the two photodetection cells of the

15 detector CB may be those of the detector CA.

In the foregoing description, a description has been given
chiefly of the reading of an optical information carrier in which the
information elements are optical marks (reliefs, index variations, variations
of intensity by reflection among others). However, the carrier could also

20 be a magnetic carrier having information elements characterised by
orientation of magnetisation. The reading would then be a magneto-
optical reading using the Kerr effect or the Faraday effect (by rotation of
the polarisation of light).



CLA’IV-IVB 1. A system for adj usting focusing of an optical
devi ce: conpri si ng: an agti cal syst em({Ch)y—which focusesa

li.ght beam (1) on a carrier (5) surface;

device (B) controlling displacenment of a focu3| ng p(“m“H"mquﬂErMW
beam by said optical systemin relatiogumgmMse carrier = Lace
a*first focusing detector (CA) having a first dynamc range of |ight

b f detection, said firs cusi hg detector receiving the |Iight beam
cam rocts de 1. gystérrn }or %e adjugstment of the focusing gf an optlgal

device comprising an optical system (Ob) for the focusing of a light beam
5 (1) on a carrier plane (5) and a device (B) to control the displacement of
the focusing point in relation to the plane of the carrier (5), characterised
in that said light beam is stigmatic and in that it comprises at least:
- a first detector (CA) possessing a specified dynamic range of
detection of focusing, receiving the beam reflected by the carrier (5) and
10 giving a first focusing error signal expressing the error of focusing of the
beam (1) on the carrier (5);
- a second detector (CB) having a dynamic range of detection
of focusing that is smaller than the dynamic range of the first detector
receiving the stigmatic beam reflected by the carrier and giving a second

15 focusing error/\expressing the error of the focusing of the beam (1) on the St

carrier (5);
- a control logic unit receiving the first error signal and a/fi(‘/\'z
second error signal and activating the operation of the control device.
2. System for the adjustment of the focusing of an optical
20 device comprising an optical system (Ob) for the focusing of a light beam
(1) on a carrier plane (5) and a control device (B) to control the
displacement of the focusing point with respect to the plane of the carrier
(5), characterised in that said device comprises at least:
.- afirst detector (CA) receiving the light reflected by the carrier
25 (5) and giving a first focusing error signal expressing the error of the
| focusing of the beam (1) on the carrier (5);
- a second detector (CB) also receiving the light reflected by
the carrier (5) and givingi a second focusing error signal expressing the
error of focusing of the beam (1) on the carrier (5), this second detector
30 having a dynamic range of detection that is smaller than that of the first
detector;

- a control logic unit used to place the operation of the control

device (V) under the control of the first focusing error signal when this g’
signal éT)es beyond a specified value (a), until the second focusing error
35 signal goes beyond another specified value, the -operation of the control
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10" refl ect ed by “ ﬂ urface and outputting a first focusing
-efror signal " ﬂllglml:“m]u ﬂllﬁor in fpcusing of the light beam (1) on
the carrier (5) * Surtack; 5 * a second focusing detector (CB)
havi ng a second dynam c range of light beam focus detection that is

| th he fi d ' 5 id £ ' det ect
ecei ving t nSPEhERESHS SrEASRE PR, 156 coplBF BE S HHGNE Y
out putting a emomwsignabcusi ng error signal indicating an error in the

focusing of the |ightqbe ' S ' : a
devi ce measuring the :?'n_t e stlgﬁ/f%f?ﬁ%gacﬁ%ﬁeﬁgedg?nﬁlﬁeﬁc&g@dogya_lr{ rc])gtlcal
carrier surfadevieegompsising ag optical systemd@h)rfgr the fagusingselyadishtveeam he 20

measur ed ignt eqyi by &f céﬁi%r'é&hbléh%aﬁbhﬁrisﬁfé e é@h‘féc@ebééﬁﬁﬁi;efnférkﬁétﬁfﬁ s
e g o SmBNIS FetarHed i TheJor o1 ARYsAl of gragriatls Tar =a Whlad 3
recei ving at PEIENS Feeqrdpd ingdBe formpfartical or gagn ,
device (B) to control the displacement of the focusing point in relation to
the plane of the carrier (5), characterised in that said light beam is
stigmatic and in that said system'comprises:
10 - a first detector (CA) enabling an adjustment of focusing in
relation to the surface of the carrier and giving a first focusing error signal;
- a second detector (CB) enabling an adjustment of focusing by .
~ detection of the information elements recorded; « < givi~g ¢ s© comd focus ragercec sed”
- a control logic unit receiving the first error signal and_the i
15 _sgggjg error signal and activating the operation of the control device. '
4. System according to either of the claims 1 or 3,
characterised in that the control logic unit enables the operation of the
control device (B) to be placed under the control of the first focusing error
signal when this signal goes beyond a certain specified value (a) untiithe 7 . hem )
20 second focusing error signal goes beyond another specified value, the :: ij,:
working of the control device (B) being then placed under the control of
this second focusing error signal.
5. System according to either of the claims 2 or 3,
characterised in that:
25 - the first detector (CA) has a specified dynamic range of
detection of focusing;
- the second detector (CB) has a dynamic range of detection of
focusing that is smaller than the dynamic range of the first detector.
6. System according to either of the claims 1 or 2,
30 characterised in that the first detector and/or the second detector enable a
detection of focusing from information elements recorded on the carrier.
7. System ac—:c;r—ding to either of the claims 3 or 6,
characterised in that the information elements are information elements
located on either side of an axis of reading of these information elements.
35 8. System according to either of the claims 2 or 4,
characterised in that the control logic unit, during an initialisation of a

P
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the -second focusing error signal and the first focu naI to
provi de control of a switching systemto,gupply an m Hﬂﬁw'
control 25 device to control operation of the focu

2. A system for adjusting focusing of an opt [ cal deV| ce, corrprl si ng:

o hces o™ YRS dortlaf. B4k X sfriah Bt e AR vaRR L TN e
di spl acenent aontrol devicesi(BY yrtilntheoffirstaertor i sjgnalbéshh isogreater bihanaitsl

optical syste | to the surface of the carrier (5),
characteri sedrglp\#lc[f%g{\%}giégé)devi ce conpri ses at | east;

9. System according to any of the claims 1, 2 or 3,
§ characterised in that it comprises at least:

- means to measure the intensity of light reflected by the carrier
and providing a signal (fOKA) when this level is higher than a specified
level;

- the control logic. unit (LC) giving a signal with continuous

10 variation (fR) to the control device (B) unitil the first detector (CA) gives a
first focusing error signal (eA) at one output 'and the signal (fOKA) is?
glven this first focusing error signal being given to the control device (B)\ '
" until the second detector (CB) gives a second focusing error signal (¢B) at \\>
an output.

15 10. System according to either of the claims 2 or 4,
characterised in that it comprises a switching system activated for the
control logic unit and comprising:

- a first switch (C1) enabling the connection, to the control
device (B), of either the output of the first detector (CA) or the output of

20 the second detector (CB);

- a second switch (C2) enabling the connection, to the control
device (B), of either a circuit giving the continuous variation sngnal (fR) or
the first switch (C1).

11. System according to claim 9, characterised in that the

25 carrier (5) bears information elements that are readable optically by the
relative displacement of the beam (1), the system further comprising
means to measure the intensity of the ﬂfgrmatlgugaEQngnal and ?
giving a signal (fOKB) when this intensity is above a threshold, the
focusing error signal (B) being taken into account by the control logic unit

30 when this signal (fOKB) is given.

12. System according to claim_1,eharacterised in that, when '
the signals (fOKA and fOKB) are given, the control logic device places the
control device (B) under the control of the second focusing error signal (g
B).

‘This Sheet Has Been Replaced -




12 7 ng detector (CA) receiving the |ight beam
refl ected by ‘ugw mmu m*m‘surfacelgnd outputting a first focusing
ectror signal indi nge ® an error in the focus of the light beam (1) on
the carrier (5) surface; - a second focusing detector (CB) al so

oat Ut ting & second { dBueHRieBiAcGprding B i 1 chefaeme S GRF Bt e
f ocusi ng of tlswitbhgﬂﬁh)mmme(sns) eithert the €icstrsigmal (fOKA) or the second signal
(fOKB) to the control device (B).
14. System according to any of the claims 1, 2 or 3,
5§ characterised in that the first detector (CA) comprises:
- four photodetection cells;
- an astigmatism device being placed in the path of the reading Fe X
beam transmltted by the carrier (5); Pegle €
-a companson circuit enabling the comparison of the quantities

10  of light detected by the four photodetectors.

16. System according to any of the claims 1, 2 or 3,
characterised in that: '

- the carrier (5) comprises, in the zone of illumination of the
beam, two marks positioned on either side of the image of the axis of

15  relative displacement of the beam and of the carrier (5);

- the second detector (CB) has two photodetection cells has )
_two photodetection cells positioned on either side of the axis of the track l; %
on the plane of these cells;
- a circuit enables the comparison of the quantities of light

20 detected by the two photodetection cells during the reading of the first

mark and then of the second mark. o

16. System according to either of the claims .44-or 15, o pLa'}a e
characterised in that the two photodetection cells of the second detector * '
(CB) are those of the first detector (CA).

25 17. System according to one of the claims 1, 2 or 3,
characterised in that the second detector (CB) comprises a system of
error detection by wobbulation in which means enable the inducing of an i 7
oscillation of the adjustment of focusing and in that means enable the
detection, in synchronism, of the focusing error.

30 18. System according to one of the claims 9 or 11,
characterised in that the first focusing signal (fOKA) is a combination of a
first focusing error signal (eA) and a signal of the quantity of light received
by the photodetection cells, and in that the second focusing signal (fOKB)
is @ combination of a second focusing error signal (¢B) and a minimum

35 signal value (HF) resulting from the reading of information elements on
the carrier.

s i
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(5)"surface, wherein the second focusing detector has a dynamic range of
I'ght beam focus detection that is smallgg than the dynam ¢ range of Iight
beam focus detection of the first focusing detector; 10 a
source generating a signal of continuous variation; and

a
centrol logic unit i Vi at | east .the first fogcusing. errpr sianal
and the second focu5| ﬁg $g§t rd 99 1P M r‘gl %h%g‘ﬂ%'mﬁiﬁ er??r gl ling a
swi t chi ng syst:baraohenwednrdmat hhes:agne;d (S)fis @moptical r magneti¢ inforratidre f ocus
control devi C%Ir[ mthe source at least until the first focusing error
signal is 15 efmned by the control logic unit to exceed a first
speci fi ed val ue, sai d20. Qystervlaacerdioguto tanhedf Huntelaims nh 2horswi t chi ng

systemto pla evi ce (B) under control
of the firge ?ﬁ%ﬁ‘%?éﬁ?;g@otgsts the carer (S¥BrFRIcaPlisk _

cont r ol C, yni
determnes that the s or@*@@@‘ﬁ?ﬁd'ﬁgrtBrct'%'PbﬂtharaCteéﬁégéHgl"ﬁt &@c’féfﬁﬁl
specified val detetier (OA) fedeivdshtheshéartiveflectidsbe thé eaftlerdsy means of an

optical device inducing an effect of astigmatism on the reflected beam.

A
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20 "x-'operation of the focus control deV| ce B under the control of the second

f'gcusing error signal. gRcHs §6A system for adjusting focusing
of. an optical device, conpri si ng an optical system
(Ob) which focuses a light beam (1) on a carrier 25 (5) surface bearing

i rf ormation el enents recorded in the AgsfRXceptical or magneti c

mar ks; - a focus control device (B) controlling displacenent
of a focusin oi n Al ' - . optical system
in relation ?o t he P bﬁl%ggpﬁélﬁﬂﬁiﬁg?wgéﬁﬂb% a first
focusi ng detector (CA) enabling an adjustnent of Iight beam f ocusi ng

by said fogus control rSést%r‘ﬁefdrntHeeb t;u(%fl‘ﬂeﬁtoo? rfﬁe $ﬁ§d b?t ggla@ PF\' H

under control of  a f| ocusi r signal I'r St
f ocusi ng carrier (

A first detector (CA) with a wide dynamic range of detection
and with limited stability measures the light reflected by the carrier (5).
A second detector (CB) with a small dynamic range of
10 detection, high stability and high precision also enables the measurement
of the light reflected by the carrier (5). |
Control circuits are used to control a focusing control device.
~ (B). |
A control logic is used to place the operation of the control
15 device (B) under the control of the first focusing error signal when this
signal goes beyond a specified value (a) until the second focusing error
signal goes beyond another specified value, the working of the control
device (B) being then placed under the control of this second focusing
error signal.
20 Applications: optical reading of information elements.
Recording/reading of optical disks.

Figure 2a.

25
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detector; a second focusing detector (CB) enabling an
~adjustnent of light 35 beam focusing by said focus control device in
relation to the surface of the
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carrier by detection of the light beamreflected by the information
el:ement:s by said second focusing detector to output a second focusing
error signal; a device nmeasuring intensity of |ight
reflected by the carrier surface aml/froviding a first focusing

va idity signal when the nmeasured 5 intensity of the |ight beam
reflected by the carrier surface is higher than a specified first
validity level ; and a control logic unit receiving at

| east the first focusing error signal, the second focusing error
signal and the first focusing validity signal to determne a contro
signal to be applied as the input to the focus _control 10 device.

4. System according to either of the clains hﬂracterised in
that the control logic unit enables the opération 0 e control device (B)
to be pl aced under the cont [ {ng error signal
when this signa




goes beyond a certain specified 'value (a) until the second focusing error
15 si-gnal goes beyond anot her specified value, the working of the control
devi ce (B) being then placed under the control of this second focusing

error si gnal . 5 SpHemaccording to either of the
chains 2 or 3, characterised in that: 20 the first detector
(€A) has a specified dynam §range of detection of focusing;

the second detector (CB) h dynam ¢ range of detection of f ocusi ng

that is smaller than the d
6. The system according to
first focusing detector an

i c range of the first detector.
her of the clains 1 or 2, wherein 25 the
the second focusing detector enable a

detection of focusing :an A mati on el ements recorded on the carrier.
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7. The system according to claim3, wherein the information el enent s

are«hnf;ormati on el enments | ocated on either side of an axis formng a
track of information elenments on the carrier surface. 30 8.
System according to either of the clains4{pHor 4, characterised in
that the control logic unit, during an initialisation of a focusing .
cegnmand, gives a signal of continuous variation (fR) to the control
device (B) until the first errof signal ([err]A) is greater than its
specified val ue (a). b. ERRORySIGNABccording to claim 1
further conprising: 35 a|FROMTHEISENSOR® a signal of
continuous variation; and '

A B8

»
Af
FOCUSING

ERROR

FIG.2b

/RAMP SIGNAL

TIME

FIG.3a

CONNECTION OF CA

POSITION OF THE

HeH| [ A CONNECTION OF CB FOCUSING POINT
POINT 2T e
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POINT
€B=B TIME
SIGNAL EB
EA=-x

SIGNAL EA ' FIG.3b



14 wherein the control logic unit (LC) controls the _
s\ t.chi ng systemto provide the signal with continuous variation (fR)
to~the focus control device (B) fromthe source until the first’

f(‘)_’cusi ng detector (CA) outputs the fi rst§/5 focusing error signal ([err]A)
te’ the control logic unit and the first Tocusing 5 validity signal is
recei ved by the control |ogic unit whereupon said control | ogi ¢ unit
controls the switching systemto provide the first focusing error

si gnal . system according to claim?2, wherein the

swi t chi ng

/ foka

FIG. 4a

—EB

— foks

HF
LEVEL

SRR )

FIG. 4b



connection of_el ther the output of the first focu5|

' _/s'-'y'sft._emfur_t her conprises: 10 a first sw tch E ;@%HEET

t'he out put of
devi ce; and

either the sou

fOCUSI ng detect bt (CB) o the ool
l lﬂﬁi’@ ond switch (C2) enabling the connéE

g a signal of continuous variation or the

first swtch (Cl) to the 15 focus control device. 11. The
system according to-claim9, wherein theLpams er (5) surface bears
informati on ‘el enents that are optically readabl e during a relative
di spl acenent of the focused lxlgéht beaméjl along the carrier surface

and the system furt herl- co

gm for adjusting foqqgmgs afoaneeptisal ngevice

intensity of eua;mgsﬁsmgratlon r eadi ng si gnal outputted by an information
detector during optical adln wg)wﬂ{ r tion

10

15

an op cals stem
(5) surface ;

a focus control device (B) controlling displacement of a focusing
point of said light beam by said optical system in relation to the carrier
surface (5) ; :
a first focusing detector (CA) having a first dynamlc range of light
beam focus detection, said first focusing detector receiving the light beam
reflected by the carrier (5) surface and outputting a first focusing error signal
indicating an error in focusing of the Ilght beam (1) on the carrier (5)
surface ;

ocuses a light beam (1) on a carrier

a second focusing detector (CB) having a second dynamic range
of light beam focus detection that is smaller than the first dynamic range,
said second focusing detector receiving the light beam reflected by the
carrier surface and outputting a second focusing error signal indicating an

Ny error in the focusing of the light beam (1) on the carrier (5) surface ;

20

25

~ comprising :

30

a device measuring the intensity of the light beam reflected by the
carrier surface and providing a first focusing validity signal when the
measured intensity of the light beam reflected by the carrier surface is hlgher
than a specified level ; ' .

a control logic unit receiving at least the first focusing error signal,
the second focusing error signal and the first focusing validity signal to
provide control of a switching system to supply an input to the focus control
device to control operation of the focus control device.

2. A system for adjusting focusing of an optical device,

an optical system (Ob) which focuses a light beam (1) on a carrier
(5) surface ; | | .
a focusing control device (B) controlling the displacement of
focusing point of said light beam focused by 'said optical system with respect

to the surface of the carrier (5) characterised in that said device comprises
at least ;

REPLACEMENT SHEET‘-
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intensity n readi ng signal is neasured to be above a
second val i di tnml.lj:mlltﬂwm o the cod2rol logic unit for processing to
~determne if a n Cant kOl operation with the received second

focusing error signal can be initiated. 12. The system

according to claim1ll, wherein the control |ogic unit is enabled to

initiate a focus cont |
si gnal ([err] B) onllél: ﬁtsé?@jes?g Bétéﬂtéﬂdme'ééSSI ntﬁé)ﬁ?ﬁt tﬂiém rfefrlﬁtéfeorbcu& ng

n
507 05 | i 1y Bl gRITion R SurtAces B PUpALE s TPRHIDS SRiesignal Indicating
13. The syst eam emropirfihecfotas of thanight bedne (t) on the earrmf(spéuda&b) i s

enabl ed by the £ont ol Soihd, Helbyoh péReRs i) G byt 6 BBAR, o
device (B)5 reflected by the carierT(® syfacerand cutputtipgt @ secandhfocusingreror t he
first focusinggnal indicating an error in the focusing of the light beam (1) on the carrier

_ (5) surface, wherein the second focusing detector has a dynamic range of

light beam focus detection that is smaller than the dynamic range of light
beam focus detection of the first focusing detector ;
10 a source generating a signal of continuous variation ; and
a control logic unit receiving at least the first fobusing error signal
and the second focusing error signal, said control logic unit controlling a
switching system to provide the signal of continuous variation to the focus
control device from the source at least until the first focusing error signal is
15 determined by the control logic unit to exceed a first specified value, said
control logic unit then controlling the switching system to place operation of
the focus control device (B) under control of the first focusing error signal
until the control logic unit determines that the second focusing error signal
exceeds a second specified value and controls the switching system to place
20 operation of the focus control device B under the control of the second
focusing error signal.

3. A system for adjusting focusing of an optical device,

comprising : -

an optical system (Ob) which focuses a light beam (1) on a carrier

25 (5) surface bearing information elements recorded in the form of optical or
magnetic marks ; ' '

a focus control device (B) controlling displacement of a focusing
point of said light beam focused by said optical system in relation to the
surface of the carrier (5) ;

30 a first focusing detector (CA) enabling an adjustment of light beam
focusing by said focus control device in relation to the surface of the carrier
under control of a first focusing error signal outputted by said first focusing
detector ;

a second focusing detector (CB) enabling an adjustment of hght
35 beam focusing by said focus control device in relation to the
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I-;ﬁg_r pg[}ﬁt glget ﬁjtl!muﬂlﬂltnlgmlls”um 13an astigmati sm device placed in

carrier by detection of the light beam reflected by the information elements
- by said second focusing detector to output a second focusing error signal ;

a device measuring intensity of light reflected by the carrier

surface and providing a first focusing validity signal when the measured
5 intensity of the light beam reflected by the carrier surface is higher than a
specified first validity level ; and

a control logic unit receiving at least the first focusing error
signal, the second focusing error signal and the first focusing validity signal
to determine a control signal to be applied as the input to the focus control

10 device. -

4. System according to either of the claims 1 or 3, characterised
in that the control logic unit enables the o'peration of the control device (B) to
be placed under the control of the first focusing error signal when this signal
goes beyond a certain specified value (a) until the second fot:using error

15 .signal goes beyond another specified value, the working of the control
device (B) being then placed under the control of this second focusing error

signal. . _
5. System according to either of the claims 2 or 3, characterised
in that: '
20 the first detector (CA) has a specified dynamic range of detection
of focusing; '

the second detector (CB) has a dynamic range of detection of
focusing that is smaller than the dynamic range of the first detector. o
6. The system according to either of the claims 1 or 2, wherein

25 the first focusing detector and/or the second focusing detector enable a
detection of focusing from information elements recorded on the carrier.

7. The system according to claim 3, wherein the information
elements are information elements located on either side of an axis forming
a track of information elements on the carrier surface.

30 8. System according to either of the claims 2 or 4, characterised
in that the control logic unit, during an initialisation of a focusing command,
gives a signal of continuous variation (fR) to the control device (B) until the
first error signal (eA) is greater than its specified vaiue (a).

9. The system according to claim 1 further comprising :

35 -a source generating a signal of continuous variation ; and
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thél carri er (5) —surface—an a conpari SOREPI Ay i
conpari son of th | i ght detected by t EP[?E}LCEMENT SHEET

& f
' phot odet ection c mﬂmwn! m |Iﬂ" |!i| 15. e systemaccording to claim1,

wherein _ §ier (5) surface includes two marks positioned
on either si de of the image of an axis of relative displacenent of the
| ight beamin a zone of illumnation of the Iight beamon the carrier

L aach o e e wHERH3RBLARRF Ry L] Bont 8 1B Sh RGBSR i oo
to detect theproyde tbeaﬁignal with centinupusavariationa{fR) toithe Hasus coptrakdevicei t h
a respective 387 ﬁen{ i %wrdaauﬁm the fifdt fB&UsiAg Q:getéc’(}t?t gleﬁiﬁslﬁ gﬂ‘gvg%gﬁgttgck

on the pl ane se ce

enabl e a conp ?‘P‘-&%’FQ cﬁ"qrhﬁ‘gﬁagz*ﬂ)t' te dhercanirol| logie upit: and dhepjrst fecusing
phot odet ectg owvafidity Sighdl iis getéived 45y the cohtrbh b didvunit whereupon said control

logic unit controls the switching system to provide the first focusing error
signal. . | _
| 10. The system according to claim 2, wherein the switching
_ system further comprises :

10 a first switch (C1) enabling the connection of either the output of
the first focusing detector (CA) or the output of the second focusing detector
(CB) to the focus control device ; and

a second switch (C2) enabling the connection of either the source
generating a signal of continuous variation or the first switch (C1) to the

- 156 focus control device.

11. The system according to claim 9, wherein the carrier (5)
surface bears information elements that are optically readable during a
relative displacement of the focused light beam (1) along the carrier surface
and the system further comprises :

20 means for measuring inténsjty of an information reading signal
outputted by an information detector during optical reading of the information
elements and for providing a second focus validity signal when the intensity
of the information reading signal is measured to be above a second validity
threshold to the control logic unit for processing to determine if a focus

25 control operation with the received second focusing error signal can be
initiated.

12. The system according to claim 11, wherein the control logic
unit is enabled to initiate a-focus control operation with the second focusing
error signal (eB) only after receiving and processing both the first focusmg

30 validity signal and the second focusing validity signal.

13. The system according to claim 11, wherein first switch (C1) is
enabled by the control logic unit to connect either the first focusing error

- signal or the second focusing error signal to the focus coptrol device (B).
14. The system according to claim 1, wherein the first focusing

35 detector comprises :
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mafks-i n successi on. 16. The system accogE e%

wherein two of the four phot odet ection cells of th P?'A NTSHEET
det ect or (CA) are used to formthe econd focustng—detector—-CB)-

17. The system according to one of the clains 1, 2 o the
second focusing detector conprises a system of errormﬁmm‘ me l‘l"ﬂ!
conprising nmeans enabling the inducing of an oscillatroncoftt ‘ad rrent

of focusing and in th BiS detection, in synchronism of the
focusing error. 25 fur d&@?@éﬁ%ﬁﬁ?

wherein the first focaguaﬁjlgmatlswaevmelasgt ﬁgl ag;oarédlcqrgag d&?\lti%'?%%m
first focusi nm@camers(spgmifa(ﬁe[ eamd A) and a signal i ndi cfati ng the
ntensity of e 1! 97 Esfightgth Ricl R SplBRaRG, 4 RormperisolEff i Bahlios o
. 5 light detected by the four photodetection cells. :
15. The system according to claim 1, wherein
the carrier (5) surface includes two marks positioned on either -
side of the image of an axis of relative displacement of the light beam in a
zone of illumination of the light beam on the carrier (5) and the second

10 focusing detector (CB) has two photodetection cells with each of the two
photodetection cells being respeétively positioned to detect the light beam
from the carrier after it has interacted with a respective one of the two marks
either side of the axis of the track on the plane of these cells ; and

a circuit is provided to enable a comparison of the quantities of

15 light detected by the two phbtodetection cells during the reading of the two
marks in succession.

16. The system according to claim 14, wherein two of the four
" photodetection cells of the first focusing detector (CB) are used to form the
second focusing detector (CA).

20 17. The system according to one of the claims 1, 2 or 3, whereln
the second focusing detector comprises a system of error detection
comprising means enabling the inducing of an oscillation of the adjustment
of focusing and in that means enable the detection, in synchronism, of the
focusing error.

25. 18. The system according to claim 11, wherein the first focusing
validity signal is a combination of the first focusmg error signal (eA) and a
signal indicating the intensity of the light received by the means for
measuring the intensity of light reflected by the carrier and the second
focusing validity signal is a combination of the second focusing error signal

30 (eB) and a minimum signal value (HF) detected from the reading of
information elements on the carrier by the information detector.

18. The system according to any of the claims 1, 2 or 3, wherein
the carrier is an optical or magnetic information carrier.
20. The system according to any of the claims 1, 2 or 3, wherein

35 - the carier is an optical disk. |
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readi ng of nts ofpshhe carrier by the information

det ect or. ' L m10s system according to any of the clainms 1,
2 or 3, wherein the carrier is an optical or magnetic information
carrier. 20. The system according to any of the clains 1, 2

or 3, wherein 35 thgscafhk stain HacBRING b dHhifd1, wherein the first focusing

detector receives the light beam reflected by the carrier by means of an
optical device inducing an effect of astigmatism on the reflected beam.
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four photodetection cells :

.an astigmatism device placed in the path of the hght beam from
the carrier (5) surface ; and

a comparison circuit enabling a comparison of the quantities of

5 light detected by the four photodetection cells.

15. The system according to claim 1, wherein _

the carrier (5) surface includes two marks positioned on either
side of the image of an axis of relative displacement of the light beam in a-
zone of illumination of the light beam on the carrier (5) and the second
focusing detector (CB) has two photodetection cells with each of the two
photodetection cells being respectively positioned to detect the light beam
from the carrier after it has interacted with a respective one of the two marks
either side of the axis of the track on the plane of these cells ; and

a circuit is provided to enable a comparison of the quantities of

light detected by the two photodetection cells dunng the reading of the two
marks in succession.

10

15

16. The system according to claim 14, wherein two of the four
photodetection cells of the first focusnng detector (CA) are used to form the
second focusing detector (CB). .

17. The system accordmg to one of the clalms 1, 2 or 3, wherein
the second focusing detector comprises a system of error detection
comprising means enabling the inducing of an oscillation of the adjustment

of focusing and in that means enable the detection, in synchronism, of the
focusing error. :

20

25 18. The system according to claim 11, wherein the first focusing

validity signal is a combination of the first focusing error signal (A) and a
signal indicating the intensity of the light received by the means for
measuring the intensity of light reflected by the carrier and the second
focusing validity signal is a combination of the second focusing error signal
(eB) and a minimum signal value (HF) detected from the reading of
information elements on the carrier by the information detector.

| 19. The system according to any of the claims 1, 2 or 3, wherein
the carrier is an optical or magnetic information carrier.

_ 20. The system according to any of the claims 1 2o0r3, whereln
35 the carrier is an optical disk. | o
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21. The system according to claim 1, wherein the first focusing
detector receives the light beam reflected by the carrier surface by means of an
optical device inducing an effect of astigmatism on the reflected beam.
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ABSTRACT

OPTICAL FOCUSSING ADJUSTMENT DEVICE

System for the adjustment of the focusing of a beam on a
carrier (5). '

A first detector (CA) with a wide dynamic range of detection
and with limited stability measures the light reflected by the carrier (5).

A second detector (CB) with a small dynamic range of
detection, high stability and high precision also enables the measurement
of the light reflected by the carrier (5). |

Control circuits are used to control a focusing control device.
(B).

A control logic is used to place the operation of the control
device (B) under the control of the first focusing error signal when this
signal goes beyond a specified value (a) until the second focusing error
signal goes beyond another specified value, the working of the control
device (B) being then placed under the control of this second focusing
error signal. -

Applications: optical reading of information elements.
Recording/reading of optical disks.

Figure 2a.




