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Disc-lilm mx>rd carrier, recording and/or reading apparatus for recording/reading 

information in the record carrier. 

The invention :relates to a disc-like record carrier having a predefined 
diameter on which record carrier control information is recorded. 

ne invention likewise relates to an information recording and/or reading 

apparatus comprising a drive means for rotadngly driving a disc-like record carrier, and 
5 setting means for setting the apparatus in dependence on control information carried by the 

record carrier, and which apparatus comprises components whose behaviour depends on the 

diameter of the record carrier. 

10 

A re.cord carrier and apparatus of the type set out in the opening 
paragraph are known, for example, from EP-A 0.325.329 (PHQ 88.002). 

In said document an apparatus is described for iecording and rading 
information in an optical record carrier of a writable type. During recording and/or reading, 

the speed of rotation of the record carrier is controlled in dependence on a measuring signal 
that is indicative of the linear scanning velocity, at a value at which the linear scannin1 
velocity remains constant. The behaviour of this speed control depends on the diameter of the 

IS record carrier. For that matter, the loop gain of the control loop and thus the bandwidth of 

the control strongly depends on the mass moment of inertia of the disc and thus strongly 

depends on the diameter of the disc. 
. . 

It is an object of the invention to provide means which make it possible to 

utilize record carriers· of different diameters, while a detrimental effect of the diameter of the 
20 record carrier on the behaviour of the apparatus is counteracted. 

According to a first aspect of the invention the record carrier of the type 

set out in the opening paragraph is characterized in that the control information contains 

diameter information which is indicative of the diameter. 

According to a second aspect of the invention the apparatus of the type set 

2S out in the opening paragraph is characteriml in that the setting means comprise means for 

adapting the diameter-dependent behaviour of said components in dependence on the control 

information. 

These measures enable the behaviour of the apparatus to be optimally 

adapted in a simple manner to the diameter of the record carrier. 
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Further embodiments for a record carrier and an apparatus according to 

the invention as well as advantages thereof will be further explained hereafter with reference 

to Figs. 1 and 2, in which: 

Fig. 1 shows an embodiment for an apparatus accordina to the invention; 

s and 

Fig. 2 shows a record carrier according to 1he invention. 

Fig. 1 shows an embodiment for a recordin& and reading apparatus 

according to the invention. In this mawing Figure the reference character 1 denotes a round 

disc-like record carrier of a customary type, for example, a magnetic or optical iype. A drive 

10 motor 2 rotates the mcord carrier 1 around a point of rotation 20 which substantially 

coincides with the centre of the m:ord carrier 1. Opposite to the rotating teeord carrier 1 is 

arranged a read/write_ bead 3 of a cus~ type for reading/recording information in the 

record carrier in a contact-free manner. The head 3 may be an optical bead by which. 

information can be recorded or n=acl in an optical record ~er by means of a focused laser 

lS beam. The record carrier 1 canies control information which contains diameter infonnation 

which is indicative of the diameter of the record carrier 1. Preferably. the control 

information is recorded on a predetermined position on the record carrier as is customary, 
for example, with so-termed Compact Discs whose control information is recorded in a so­

tenned lead-in area of the track. By way of illustration, Fig. 2 shows an embodiment for the 

20 record carrier 1 on which information is recorded in a helical track 21. 1be track comprises 

a so-termed lead-in area 21a indicated by a clashed line. In the lead.-in area 21a is 

accommodated the control information. Furthermore. the track 21 contains a program area 

21b in which program information is accommodated. When the record carrier 1 is played 

back, generally the control information in the.lead-in area 21a is read firsL Then, UndF the 

2S control of the control information, the program information in the program area 21b is read. 

Needless to observe that the diameter information may· also be recorded at different places 

from that of the control information in the lead-in area on the record carrier 1. 

The diameter information may be recorded, for example, in a so-called 

sub-code, recorded simultaneously with program information in time-multiplex mode. 

30 The record carrier 1 may be of a writable type such as described in EP-A-

0.397.238 (PHN 12.925). The record carrier described in that document comprises a 

prearranged track intended for record;,ng, which track presents a periodic track wobbling in 

radial direction of which the frequency is modulated in accordance with digital contml 

information. The diameter information may then be included in the control information that 



W0"'1'404 3 

modulates the frequency of the traclc wobbling. 
The apparatus shown in Fig. 1 further inQhldes a signal' mcovery unit 4 of 

a customary type, which recovers, in response to a signal produced by head 3, the 
information recorded on a part of the record carrier 1 SCllnned by the head 3. The 

S information recovered by the unit 4 is fed to a control unit 5. 

'Ibis c:ontrol unit comprises Control meanl of a customary type for 
controlling a search process for searching for information deierminm by an address or 
position on the record carrier. For this purpose, the control unit iS coupled to a displacement 
unit 6 for displadng the ·head 3 ·in radial dileclion relative ·to· die recorc1 carrier 1. 

10 The search process control per s~ is widely known and will therefore not 
be described in detail. 

The apparatus fUrther includes a contrOI fdi' Controlling the speed of the 
record carrier 1. This control comprises a unit 7 for dcriVing a measuring signal that 
indicates whether the real speed conesponds to a desired speed. SUch ·a measuring signal 

15 may be derived in a n1anner as described, for example, in said document EP-A 0.325.329 in 
which the derival of a measuring signal is descn"bcd which signal is indicative of a difference 
between the real linear velocity at which the leCOJd ·carrier is scanned and the desired linm" 

velocity. If the real linear velocity is lower than the desired linear velocity, this means that 

the number of revolutions· per minute is too low and if the real linear velocity is too high this 
20 means that the number of revolutions per minute is too high. It may be useful pointing out 

that the measuring signal may be derived in a number of ways, for example, by a tachometer 
or pulse disc coupled to the shaft of the motor. 

The measuring signal produced by unit 7 is applied to a Control unit 8 of a 
customary type, for example, a control unit having a control chamcteristic ·that is a 

2S combination of a proportional, differentiating and integrating action. The control unit 8 
derives from the measuring signal a control signal for the ~otor 2 which rotates the record 

carrier. This control signal is applied to the motor 2 1'ia an amplifier circuit 9. 

'lbe bandWidth of the control loop formed by the elements 2, 3, 6, 7, 8 
and 9 strongly depends on the loop gain of the conlrot loop. This loop gain is in inverse 

30 proportion to the mass moment of iliertia of the rccoRI carrier. '1 'relative to the rotation point 
20. With equal thickness and· composition of the record camer, this mass moment of inertia 
is· determined substantially completely by the diameter of the rec:Orct ·carrier 1. The mass 
moment of inertia is then proportion81 to the third power of the diameter of the record 

carrier. 
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To ~ the loop pin, the amplifier cii'Cllit 9 comprises means known 

~rs. for adapting the phi of the amplifier circuit 9. The loop pin in the control loop may 

be maintained at an optimum level by setting the gain of the ampU~ dn:uit 9 so that the 

quotient (K/J) of gain (IC) and mass moment of inertia (J) is substantially the same for any 

s diameter. 

To determine the desired pin (IC), the control unit S comprises mtam for 

searching for the diameter information and subsequently reading same in a customuy 

manner. Subsequendy, the control unit S derives the value for the gain from the diameter 

information mad and the pin is set to Jbis derived value. Th~ gain may be derived in a peat 

1 O many different ways. For example, it is possible that a memory of the control unit 5 stores 

the appropriate gain values for different diameters. Alternatively, however, it is possible that 

the control unit S computes the value of the gain in response to the diameter information 

read. 

Hcreinbefore, the adaptation of the control of the speed of rotation has 

15 been described in dependence on the diameter information. It should be noted, however, that 

not only the behaviour of the contrOI of the speed of rotation, but· also the behaviour of other 

components in the apparatus may depend on the diameter of the record carrier. For example, 

the useful work mnge for displacing the head in radial direction is strongly linked witb the 
diameter of the record carri~. When the displacement of the head 3 in radial direction is 

20 controlled, the diameter of the disc may then also be an imporlant parameter. Needless to 

observe that the adaptation of the control of the displacement of head 3 to the diameter of the 

record carrier falls within the scope of the invention. 



I lllllll llllll lllll lllll II llll 
* C L M S * 

W096/1'404 5 

CLAIM$: 

1. Disc-like record carrier having a predefined diameter on which record 

carrier control informatiOn is recorded, charactemed in that the control information 

comprises diameter information whiCh is indicative of the diameter. 

2. Record carrier as claimed in Claim l, charactemed in that the control 

5 information is recOrded on the information aacks at a predetermined address or position. 

3. Information m:ording and/or reading apparatus comprisil1g a drive means 

for rotatingly driving· a disc-lib record cmier, and setting means for setting the apparatus in 

dependence on control information accommodated on the record carrier, and which apparatus 

comprises components whose behaviour depends on the diameter of the iecord carrier, 

10 characterized in that the setting means comprise means for adapting the diameter-dependent 

behaviour of said components in dependence on the control information. . 

4. Apparatus as claimed in Claim 3, characterized by control means for 

controlling the rotation caused by the drive means, in which the letting means are manged 

for adapting the control means in dependence on the diameter information. 


