Device for reading and/or recording information on a di sc-shaped
informatio& ?g;sﬂ r. The invention relates to a device for readi ng and/ or
kecor di ng VRGP i on fromin an i nf or matj on track on a di s 246
information carrier, conprising scanning neans for scanning the information
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the 5 information carrier to rotate at an angular velocity, and control
means for controlling the drive nmeans. Such a device is known from US
5,161,142. In the known device a so- termed CLV (Constant Linear Velocity)
disc, which is a disc-shaped information carrier on which the information
track filled with informati on having a constant |inear density, is 10
scanned with a Const afftheAnvention relates 40 aydevice\for reddinghinad/ontecording infortation

read from anot her .part. of, _the i nf,ormptign trac t he. scanni ng_neans. are to
b moved RV ey atation eackinol & 3 SRaned JoieRpfion GerSief . SRRPRMOE SERBIRer os e
t he traciggansofor se@iting tHedinfarffatibh @ack with 4 BnkdiOlocily Vat @evdriaBlePdistdhé¥ (r) from
velocity i's then not adapted, so that_a short accesS tinme to information

el sewher & point pf gotatior of the, informagign camier, and comprising drive means foreausingsthen a
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aver age Hfit@means.on scanning velocity is much |Iower than the maxi num

I nformati on scanning velocity, Also the infornmation processing circuit in
the device is to have S¥ch grdg¥icsds known feam Y, 41615142, In the known device a sp- j s

an obj ecg [ | hiles: : _ |
g aveiesiied GRY (CUfltds Tanbdt PG tier, Ml Pl farSl thiobmliBh cilfRe n
after a whivhadhdiinformatorettack filled withriafobrmatios having af constantlineay @éndity, 4s devi ce
as defined in, the openin aragraph,. character,i zed i.n that, the _control
meandOar scaaned Wb A amstant Angwiat, Vlogisy (SAY)+ Hrinformation iy @ br.read Tepm saether,

such a ﬁ’?&nﬁ% I VfileQich ﬁﬂing Eﬁ'ep%o&m ' er, .
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scanni ngthiepart iof yhestrixck by aiskip acrosscthe araeks tolamewnradial positiors. Incthe knewrous i n
that the di,fference between.the mni nd i oper at.i onal, angul.ar
Vet oc 1 Bevire: e-ahgriar VEREI i e o otk o R b ks e 15, ipfouriatiah
carried guéwhdrk dnothe Aiselis pbalisediear velocity, so that the adaptation of the
angul ar 2
15 A problem of such a device is that the information scanning velocity close
to the centre of the disc is considerably lower than near the outer edge. As a result, the
average information scanning velocity is much lower than the maximum information scanning

velocity. Also the information processing circuit in the device is to have a large operational

range.
20 1t is an object of the invention to provide, for example, a device that has a
high average information scanning velocity, while the brief access time after a rapid
displacement is retained.
' This object is achieved by a device as defined in the opening paragraph,
characterized in that the control means are arranged for causing the information carrier to be
25 driven in such a way that the angular velocity of the information carrier substantially
decreases with an increasing distance (r), and the linear scanning velocity substantially
increases.
The invention is advantageous in that the difference between the minimum
and maximum operational angular velocities is smaller than when recording or reading
30 operations are carried out with a constant linear velocity, so that the adaptation of the angular



velocity in the case of a rapid radial displacenment remains limted. In a
devi ce Gﬁf@&ﬁ' to the invention, a relatively | ow power notor and notor
drive may D€ used. This not only restrpcts the weight andPSTHRO6/0B46 o] so

the energy consunption, the heat build-up and nechanical vibrations.
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| i neammarghmcditvibfaiong rapi d radial displacement to a speed at which the 10
i nformati on can be processed. This enbodi ment is advantageous in that,
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characterized in that the control neans_ are arranged for deriving the
di st afeaximum information procassipg rate andche ©f the devite,i theenbodi nent
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apparent from and el uci dated with reference, to,the epbodinments dgescrjbed
o of RN 3PS 35aRgE KE CORSERRY s FHIGEIEy SORBINGS dRTAR RIPFBPG Gscsting o Thisng

[ STARBENS ol rfigEBld i thal 1 recorti ParkmE(Et, Vs 36 ok cReimp, Wiklaser
accor diower aod the: shapeafithe write pulseneedsto bendetenmiined forfonlynone fixed fineart i on
i 54 aHeloety) Thpte, pardietery confinue 6 pg Cobgate s Be ercording coREOR: cod i rit o
zones, and Fig. 6 SRORfther @mbodinfent Yorote \Bevick 3 chdtfcterdZd ' that theRbftropdi 2!
means are arranged for deriving the distance (r) from information in the information track.
20 This embodiment is advantageous in that the distance (r) can be derived from the available
signals, for example, addresses, without the necessity of adding another pick-up to the
These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.

In the drawings: ,

Fig. 1 shows a known device for reading and/or recording information,

Fig. 2 shows a device according to the invention with a pick-up,

30 ' Fig. 3 shows a device according to the invention when address

information from the information carrier is used, .

Fig. 4 shows the velocity curves for an increasing distance (1), _
Fig. 5 shows the velocity curves when r is subdivided into zones, and
Fig. 6_shows the velocity curves for the case of a rapid radial

k)



3 displacenent. In the drawi ng Figures, elenents corresponding to el enents
al r eady devsvsrgiﬁg?ﬁ.,carry | i ke reference characters. Fig. 1 shows a device
fFor reading and/or recording informationson an 5 optically, PCT/IB96/00246
magnet ooptically or nmagnetically recordabl e disc-shaped information carrier
1, such gspladéifentnown CD recordable, or hard disk for conmputer use. An
extensi ve 'description of the recordable CD systemis found in EP-0326206- Al

(PHN 12.398) and EP- 03»tpodrawing Figorag elraents gorresponding taelementsaalieady devi ce
is the kpo di o Qr. CD- description of the reading of a CDis to
be founwmﬁﬁﬁfffmﬁRwW%ﬁrpl es of optical 10 disc systens by
Bouwhui s et al., | SBNFjg 8b3Hdtws’s device E}ere'h&h?[?ﬁalgr%c&éﬁikiiﬁfogﬁa']ﬁ% dh&h

e of a
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cust ofrar 9ptically, ma@tquﬁunmamgae@maytmg@ledlisgfmm inﬁrlbr_maﬁansanliqrol_,v\m ch
ol 1 od. bl B oy GO YeraBte, bR EARL Gk b it dher o 1SRy desPliian, °
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head 2 is |ocated at a distance r fromthe point of rotation of the disc
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i nf on0at dise spstemsthbyvBobwheid e di ) ESBRN-852745785:3/ The iniformatibnecaerieroll ectaes d
nodul ated infornmation is recqrded at,a constant information rate 20

det er mi riTQURg a pointnfrotatign and isdaven by thedrive meany 3 of a;qystomary. fypey dihg drive
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manuf act angulay velbci@\dr, lirtear velocity is applied.cThe cantrol Heop thus formedicaugesithei vi ng a

measuring.signal 14.fromthe drive neans nd al.l ow t.he desi.red angul ar

Vel oot t v hGuEkSon saer, i fobtie it a,dssioRd mosed R, scagning el ik cpmmHpesa
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In the sanpl ed servosystem or a wo ed predroove, so that a control

si gnal 1displacegkincradiak directionhby a sexvotracking isysten Df aFeustomary typenriot shown).

description of the magper in ich.the control ,si.gnal . s_gener d .

refer eﬁce be rmade to @%ﬁ%@%@@%?}ng#M%ﬁ%@moﬁiﬁ%%ﬂhmh
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signal 15 is led to control unit 4 via 30 switc , Which unit maintains,

i n depenesmestionnThe encasied and modplated informationais resardedoatt 1 eonstant infoemation rate
vl Cob' Y gdkebed i oL T T8 i el b LR Rl % ot s
i nf or mat {Yarr{éRiky dystehand the dontrob kP! FoP efample! when iasmastétsdisc)is manufactured,
which is subsequently to be used for manufacturing CD-ROMs, the angular velocity can be
controlled by deriving a measuring signal 14 from the drive means 3 and allowing the
desired angular velocity to decrease inversely proportionally to r. The recordable information
25 carrier may beforehand be provided with patterns, such as in the sampled servosystem, or a
wobbled pregroove, so that a control signal 15 is generated in the read/write head 2. For an
extensive description of the manner in which the control signal is generated, reference be
made to EP 03262006 (PHN 12.398), which document is deemed incorporated in the
description by reference. During recording, the control signal 15 is led to control unit 4 via
30 switch 10, which unit maintains, in dependence on the control signal, a constant value for the
linear velocity at which the information carrier 1 is scanned by the read/write head 2. In this
manner an information carrier 1 is obtained, whose information derisity seen in the scanning

direction is constant, .
During reading, a reading signal produced by the read/write head 2 is



During readi ng, a reading signal produced by the read/wite head 2 is V\D-i
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a short access tine. During a scanni ng operatlon accor er med
CAV spntthmdmanee 20 Since dhe amgular veldcityt isdoibe adaptbd afteny mmdtd@mmaof the
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14 is then appl ied t e control neans WAen a Tecording operation is
per f oloutsidethe aperatignalarea, msmcmut(im demodulator-Zanded at a
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be obtained by allowing the information rate of the information to be
recorded to i ncreasPuping gacanning peration aeeording ite the:so-termedSAY  systams tes es
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smal | islobtaimedeFor this purpose, nthe deive triseans 3! may comprise a sensor which produces a
sensing signal 14 which is indicative of the angular velocity. The sensing signal 14 is then
applied to the control means 4. When a recording operation is performed according to the
CAY system, the information can be recorded at a constant clock rate, so that the density on
25 the information carrier then decreases with an increasing distance r.
When a recording. operation is performed according to the CAV system, a
constant information density may be obtained by allowing the information rate of the
_ information to be recorded to increase proportionally to the distance r. However, this poses
strict requirements on the operational area of the information processing circuit. In addition,
30 the information transfer rate in the case of a small distance r is much smaller than along the
outer edge. As a result, the average information transfer rate is much lower than the
maximum information transfer rate. The access time after a rapid displacement only depends
on the time necessary for reaching the desired part of the information track. A scanning

" operation according to the. CAV system for reading information carriers which have a



outer edge. As a result, the average information transfer rate is much
| oner tha é‘jgi Imuminformation transfer rate. The access tine after a
Fapi d di SSY only depends on the t§nme necessary for rBaEEHR#$0I46e
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si gnal m&&xagenvmmenmm rcomparisen. 1. The absolute tine
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r can aI so be derlved from ot her information patterns such as the pregroove
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and controlled in the way this is done for the first embodiment.
In a third embodiment for the device according to the invention, the linear
velocity is set in dependence on the distance r. Control unit 4 is supplied with a signal that is
25 indicative of the real angular velocity i.e. clock signal 13 or signal 15 vig switch 10, as is
shown in Fig. 1. The sensor and the sensing signal 14 are not necessary now, but may be
supplied, as required, for controlling the velocity if the read signal is unreliable, for
examplt;, during a rapid displacement. With an increasing distance r a larger linear velocity
is set, while the linear velocity increases less than proportionally to increasing r. In the
30 control loop the control means 4 compare the set linear velocity with the signal 16 that
indicates the real angular velocity. The driving signal for drive means 3 is derived in
dependence on this comparison. The distance r can be sensed by position sensor 20 and
presented by means of signal 21, as is shown in Fig. 2.
A fourth embodiment for a device according to the invention is similar to
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In the CLV s he ular-- .velocity according to-eurve 32 has an
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Imax along the outer edge of the mformanon. carrier 1. In the CLV system the angular—
velocity according to curve 32 has an inversely proportional relation to the distance r. The
area 30 between these two extremes 31 aiid 32 contains the velocity curves as they are found
in embodiments for the device according to the invention. A shorter access time is then
reached by restricting the differences of angular velocity with respect to the CLV system.
Since a smaller difference of speed is to be overcome in the msé,of a rapid displacement, the
device will again be capable of reading or recording ififormation at an earlier instant. Fora
rapid displacement the maximum information processing rate is taken into account, as is the
maximum angular velocity the drive means are capable of realising and at which the
servotracking' system is still capable of having the read/write head 2 follow the track. After a
rapid displacement, the information rate will more rapidly lie in the operational area of the
information processing circuit and a shorter access time will be obtained. In the known CLV
system the maximum average information rate is obtained. For still obtaining a maximum
aveﬁge information rate with a short access time, the velocity curve 33 closest possible to

while the linear velocity increases |ess than proportionally to
In the 30 control_loop the control neans 4 conpare the set
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Since a smaller difference of speed is to be overcone in the case of a
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will then also arise the maximum average information rate.

25 The variation of the rapid displacement time for a device will have to be
determined to attune the velocity curve thereto. If the rapid displacement time is proportional
to the radial displacement, the rapid displacement time can easily be determined. In general,
however, the displacement of the read/write head 2 will be effected by first strongly
accelerating and then decelerating again. The period of time necessary for adapting the

30 anguiar velocity will have to be determined from the difference of distance to be covered and
the motor parameters. For the CLV curve 32 the difference of angular velocity after a rapid
displacement is proportional to the radial displacement added to the distance r. As the rapid
displacement takes place over a specific distance closer to the outer edge, so the difference of
angular velocity will be smaller and so the necessary deceleration time will be shorter.
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The desired curve may be approximated, for example, by several fixed setting points. The
control means 4 then comprise a simple selection mechanism and the sensor and sensing
signal 14 may be omitted. The result is then, it is true, a slightly lower average information
25 rate. -

For the above embodiments it holds that a suitable balancing between
average access time and average information rate may be made by suitably selecting a curve
in the area 30 between the CLV curve 32 and the CAV curve 31.

Fig. 4b shows the variation of the linear scanning velocity vy, plotted

30 against distance r. Curve 51 shows the variation when scanning takes place according to the
CAV system, in which the linear velocity thus increases proportionally to the distance r.
Curve 52 shows the variation in the case of scanning according to the CLV system, thus with
a constant linear velocity. The area 50 includes the possible control curves of a device
according to the invention, whereas curves 53 and 54 show the corresponding control curves
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vel o%t ya)i Ele r;lue%vhsesftli]t?gr {secrongpr:l%er}l from the length of the displacement and be set the moment the
displacement commences; variation shown in curve 61,
b) the previous setting is maintained during the rapid displacement and the new distance r
will not be determined from signal 21 or 22 and the new value will not be set until after the
rapid displacement; variation shown in curve 62,

25 c) during the rapid displacement the value r is constantly computed and the velocity is
constantly adapted; variation shown in curve 63. During the rapid displacement, r can be
determined, for example, by sensor 20 or by counting the tracks that are crossed. If the
linear velocity is controlled, as is done in the third embodiment, the velocity during the rapid
displacement will be readjusted too strongly in case a). For that matter, the high linear

30 velocity has already been set in the case of a displacement to the outer edge, whereas
read/write head 2 is still located far inward. As a result, the rotation will first be accelerated
and the velocity v will exceed the maximum velocity value vy,,. The maximum processing
rate is then not to be exceeded. To avoid this, the velocity may be set according to, for
example, case b) or c) and/or v, may be selected slightly lower. In case b) the rotation
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over the entire distance r in combmauon, for example, with a constant angular velocity. r
may then be determined by a sensor 20 or from a signal 15 or 22 read from the information
carrier 1. After a rapid displacement, recording is possible forthwith, because the angular
velocity need not be adapted, whereas still a high, constant, information density is obtained.

25 Combinations of variable density, angular velocity and linear velocity
make an optimum tuning possible of the average information rate, the access time and the
total storage capacity of the information carrier 1. There should be observed that -
combinations essentially copying the CAV or CLV variation, for example, by approximating
the CLV curve by zones of constant angular velocity, are already known. In that case,

30 however, the angular velocity or linear velocity shows a variation, however, only within a
zone different from that of the known CAV or CLV systems, and the angular velocity or
linear velocity continues to be constant, substantially. |
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5. Device as claimed in one of the Claims 1 to 4, characterized in that the
control means (4) are arranged for setting the angular or linear velocity in such a way that a
first period of time necessary for the pick-up means to reach another part of the information
20 track by a rapid radial displacement is longer than or equal to a second period of time
necessary for adapting the linear velocity for a rapid radial displacement to a speed at which
the information can be processed.
6. " Device as claimed in one of the Claims 1 to 5, characterized in that the
control means (4) are arranged for setting the angular or linear velocity in such a way that in
25 the area of a first distance (r,,,) i.e. the maximum operational distance to a second distance
(rcl;,), the linear velocity is substantially equal to a maximum velocity, and in that in the area
of the second distance (ryy) to a third distance (r.;,) i.e. the minimum operational distance,
the linear velocity is smaller than the maximum velocity.
7. Device as claimed in Claim 6, characterized in that the second distance
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