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invention relates to a tracking ccntrol ~ocp f8~ a recording 

and/or reproduction equipment which scans a recordi~g mediam i~ 

non-contact making manner and which includes a fine and a coarse 
drive means for guiding a scanning device along the data tracks 
of the recording medium. 

CD players are equipped with a tracking control locp of this 

type for example. 

In a CD player, a light beam is focused onto the recording 

medium, the so-called compact disc, by means of a focusing 

control loop and is guided along the data tracks of the disc by 
means of the tracking control loop. 

The tracking control loop is constructed from a coarse and a 

fine drive means which is attached to the coarse drive means. 

The coarse drive means may be implemented for example as a screw 

which is driven by a motor. The optical scanning device, which 

is usually built up from a plurality of lenses, a prismatic beam 
splitter and a photodetector, can thus be moved in a radial 
direction with respect to the disc by means of the coarse drive 
means. 

The light beam can be moved by approximately ± 0.5 mm in the 
radial direction by means of the fine drive means. Consequently, 

because the regulating range of the fine drive means only 
comprises approximately ± 300 data tracks, the coarse drive 
means has to switched on from time to time when playing back a 
disc so that the light beam does not jerk away from the data 
track being scanned but rather, is always guided along the data 
track. 

Now one disadvantage of a tracking control loop including a 
coarse and a fine drive means consists in that, when running, 
the coarse drive means generates mechanical oscillations which 
are transmitted to the optical scanning device. These 

oscillations are of course correct . .@d _by the focu7.~n~ c~.nt,ro l,'. .. r., n .... ~ \ , (~ 
~ . ,, 
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fine dri?e :near.5 so ::hat. the scann.:.ng ::::f :~e ~:err:s 

is not inter::r-upt-=d .:::.:.-;; ~~ 3. :.)SS cf focus:.~g :r c: -:'.-:.~ 

ck; if however, the CD player :s subj ect~d to ~xt:r:-. ..1.:. 
··j.ons or shocks whilst the coarse drive :neans is .::>witched 

__ is frequently the case for a CD player built into a 

" ,l~ for example, the oscillations caused by the coarse dri·re 
-,,b .. 

d .jnd the external vibrations may be mutually rein=orced. As 
Al' h f h ' 1 k. . ..... quence t ereo , t ere· may .oe a oss of trac ing; tne 
J1ltl 1
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:,~am will be jerked from the data track. One may even have 
iJ''. 

" ' ... ·/..On with a. loss of focusing in adverse circumstances; 
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I 'I 

the 
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•• ~. :~g control loop is then no longer capable of focusing 
1 'f 

, {,earn onto the disc. 

I 

• • t I• 

whilst the coarse drive means is running, there may be 

tracking and a loss of focusing if there are defects 

.i•:ratches or finger prints, present on the disc . 

. ·""''''u.ently, the object of the invention is the achievement of 

, .. I , . .Lble scanning process for the items of data in the case of 

, . "., ,r.:-ding and/or reproduction equipment which scans a 

' .. , .t1dLng medium in non-contact making manner especially when 

' 
1 1

,, . 1 1 Lons are occurring and there are defects on the recording 

,,.,.., I 1 11111 • 

1111 
.... bject is achieved by the invention in that the tracking 

•• , • , 1 :Jignal - the deviation of the instantaneous value from the 

1 ·'',"!nee value - is checked for errors and the coarse drive 
I'• 

,.,. 111 , 1 i..s switched off if it is established that: errors exist. 

Ls shown in 

,., 1111 .. l a first embodiment 

2 a second embodiment of the invention 
I· l 111 I" 

I I 111 I' · 3 the tracking error signal. 

1i'iiWi11T 
111 111 •Jptical reproduction equipment, e.g. in a CJ:? player, a 

1 1 
• 111 1 beam scanning the items of data is focused onto the disc 

.•. 
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.:;haped riecordi:lg i\ec..:..·...;.m, :ae sc-sal.:..-::d :::mpact :ii.3c. by 11ean.::; of 
a focus~:lg cont=c~ l~op. 

If now, the light beam is jerked from the data crack being 
scanned as a result of the equipment receiving an external shock 
for example, the tracking error signal increases. 

The first embodiment shown in Figure 1 will now be explained. 

The disc CD is driven by a motor Ml. The coarse drive means is 
constructed from a motor M2 and a screw SP upon which the 
optical scanning device A is situated, the scanning device being 
movable in a radial direction wit.la respect to the disc CD by 
means of the screw SP. 

A detector Hl measures the level of the tracking error or 
focusing error signal. If the level of the tracking error or 
focusing error signal FE exceeds a predetermined threshold value 
W, the detector Hl sends a control signal s to the motor M2 of 
the coarse drive means, the signal preventing the coarse drive 
means from being switched on in the event of the coarse drive 
means being switched off, and switching the coarse drive means 
off in the event of the coarse drive means being switched on. 

Due to these measures, which ensure that the coarse drive means 
remains switched off in such critical cases as where dirt or 
scratches on the disc or external vibrations are detrimental to 
a reliable scanning process, the reliability of the scanning 
process is no longer additionally reduced by oscillations caused 
by the coarse drive means. As soon as the disturbance caused by 
external shocks or by dirt and scratches on the disc has abated, 
the level of the HF oscillation in the tracking error and in the 
focusing error signal again rises. If it reaches the 
predetermined level then the detector Hl re-enables the coarse 
drive means M2, SP. 

A second embodiment of the invention - illustrated in ~igure 2 -
provides for the coarse drive means being blocked .only then, 
when both the level in the Eocusing error and also that in the 
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error signal FE is supplied to a first detector ~l 

and the tracking error signal TE to a second detector H2. The 

. outputs of the two detectors Hl and H2 are connected to the 

inputs of an Ai\TD gate U whose output is con.nected to the motor 

M2 of the coarse drive means. In the first embodiment of the 

invention, an OR gate is provided instead of the AND gate. 

Further measures for increasing the reliability of the scanni~g 

process provide for the gain of the fine drive means or the gain 

in the focusing control loop to be increased when the coarse 

drive means is switched on. The gain of the fine drive means or 

the gain in the focusing control loop may be controlled to be 
proportionate to the power taken by the coarse drive means for 

example. The gain of the two servo loops is then proportional to 

the current consumption of the motor M2 of the coarse drive 

means. 

A further way of increasing the reliability of the scanning 
process provides for the gain of the fine drive means or the 
gain in the focusing control loop to be increased only during 

the start up and the braking phases of the coarse drive means. 

Moreover, the increase in the gain of the fine drive means or 

the gain in the focusing control loop may occur with a delay 
corresponding to the delay time of the coarse drive means. 

Because the errors can be established for each revolution of the 
disc, the duration and the period of the errors can be 
ascertained. Once the period and the duration of the errors are 

settled, the time intervals for which the coarse drive means is 
to be switched off can then be predicted. 

Whilst the coarse drive means is being switched on and off, 
compensating pulses are supplied to both of the servo loops in 
order to attenuate mechanical oscillations in the focusing 

control loop and in the tracking control loop which are caused 
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che iner':ial Eorc~s ;.)ccurring when -:he ..::ca!"se ::i::::-i·re :neans .:...:; 

off. 

The invention is suitable for recording and/or r-:production 

equipment which scan a recording medium in non-contact making 

manner and whose tracking control loop is constructed from a 

fine and a coarse drive means. CD players, video disc players, 

DRAW disc players and magneto-optic equipment may be cited as 

examples. 



.. _·Jl 

6 

.... , . 
1...~a.:.:ns 

1. Tracking control loop for a recording and,'-::ir reproduction 
equipment which scans a recording medium (CD) i~ non-contact 
making manner and which includes a fine and a coarse drive means 
(M2, SP) for guiding a scanning device (A} along the data tracks 
of the ~ecording medium (CD}, characterised in that, the 
tracking error signal (TE) is checked for errors and the coarse 
drive means (M2} is switched off if it is established that there 
are errors. 

2. Tracking control loop in accordance with Claim 1, 
characterised in that, it is an optical recording and/or 
reproduction equipment in which a light beam (L} is focused onto 
the recording medium (CD) , that the focusing error signal (FE) 
is checked for errors and the coarse drive means (M2) is 
switched off upon the occurrence of errors. 

3. Tracking control loop in accordance with Claim 1 and 2, 
characterised in that, the coarse drive means (M2) is switched 
off if errors occur in the tracking error signal (TE) or in the 
focusing error signal (FE) . 

4. Tracking control loop in accordance with Claim 1 and 2, 
characterised in that, the coarse drive means (M2} is only 
switched off if errors occur both in the tracking error signal 
(TE} and in the focusing error signal (FE) . 

5. Tracking control loop in accordance with Claim 1 and 2, 
characterised in that, the tracking error signal (TE) or the 
focusing error signal (FE) is supplied to a detector (Hl) whose 
output is connected to the coarse drive means {M2}. 

6. Tracking control loop in accordance with Claim 3, 
characterised in that, the focusing error signal (FE) is 
supplied to a first detector (Hl) and the tracking error signal 
(TE) is supplied to a second detector (H2}, that the outputs of 
the two detectors (Hl, H2) are connected to the inputs of an OR 

l lllllll llllll lllll lllll ll llll 
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;ate fU) ind t~at :he c~:put 0£ :he OR ~ace '.cr :3 ccnc~c:~c :J 
::he ::car.se dri ·re rneans .. M:, . 

7. Tracking control locp :n accordance with Claim~. 

char~cterised in that, the focusing error signal (FE) is 

supplied.to a first detector (Hl) and the tracking error signal 

(TE) is supplied to a second detector (H2), t~at the outputs of 

the two detectors (Hl, H2) are connected to the inputs of an AND 

gate (U) and that the output of the AND gate (U) is connected to 
the coarse drive.means (M2). 

8. Tracking control loop in accordance with Claim 1, 2, 3, 4, 5, 

6 or 7, characterised in that, t~ gain in the focusing control 

loop and/or the gain of the fine drive means is increased when 

the coarse drive means (M2} is switched on. 

9. Tracking control loop in accordance with Claim 8, 

characterised in that, the gain is only increased during the 

start up and the braking phase of the coarse drive means (M2) . 

10. Tracking control loop in accordance with Claim 8 or 9, 

characterised in that, the gain is increased proportionately to 

the power consumption of the coarse drive means (M2} . 

11. Tracking control loop in accordance with Claim 8, 9 or 10, 

characterised in that, the gain is increased with a delay 
corresponding to the delay time of the coarse drive means (M2). 

12. Tracking control loop in accordance with one or mor~ of the 
preceding Claims, characterised in that, upon switching the 

coarse drive means on and off, compensating pulses are sent to 

the focusing control loop and/or the tracking control loop in 
order to attenuate mechanical oscillations which are caused by 
the inertial forces. 

13. Tracking control loop in accordance with one or more of the 
preceding Claims, characterised in that, the errors are 

established for each revolution of the recording medium in order 

to ascertain the duration and the period of the ~rrors and in 

I If lllll llllll lllJI 11111111111 
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;::::rder ::o det:-:r~ .:.:le :::ie ~ :.:ne ::.m::.:r·rals, iu:-i::g whi:h t:ie ::ca:."'3e 

oeriod of the errors. 
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