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disc toward said target track at a radial velocity great- er than that
exhibited during normal playback of the This invention relates generally to
a method that  disc; said radially moving step comprising a fine moves an
information recovery device rapidly toward  search mode in which said beam
jumps towards said a selected target track on a recording disc to recover
5   target track a prescribed number M of tracks; retriev- information
recorded on it. The present specification  ing information from the track
arrived at upon comple- contains subject matter in common with the specifi-
tion of said jumping step to establish an updated pos- cation of EP-B- 0
078 060 and has been divided there-  ition for said read beam; and
repeating said jumping from.
and retrieving steps at least during each revolution of In a prior art
arrangement (GB-A-2 010 550; EP-  10  the disc, until said updated position
of said read beam A-7199), a reading beam of light is directed at a se-  is
a track number N, less than M, from said target lected one of a plurality
of substantially circular and  track, characterised in that then one final
step of concentric recording tracks on a rotatable recording  jumping is
performed by jumping said read beam a disc. The intensity of the beam is
modulated by the re-  plurality N of tracks to said target track, and in
that corded information, which includes a unique address  15  each step of
jumping said read beam radially across signal for each track and the
apparatus detects the  tracks is carried out in substantially less time
than modulated beam to produce a playback signal indica-  that required to
rotate the disc through a half revolu- tive of the recorded information.
tion. In the search mode, the current address is com-    The recorded
information can include, for exam- pared to the target address, and the
apparatus ap-  20   ple, a video signal with a unique address identifying
plies a prescribed sequence of drive signals to the  each video frame, and
the apparatus then operates carriage motor, depending on the remaining
distance  to recover a selected target video frame recorded on to the
target track. With respect to GB-A-2 010 550  target track. the read head
is moved to the vicinityof the target ad-  A separate video frame can be
recorded on each dress, which can be on either side of the target track,
25  track, in which case the disc is rotated at a constant so that the
search may begin after a reversal in direc-  angular velocity, regardless
of the radius of the track tion, that is, after once passing the target
track in the  being scanned. Alternatively, the video signal can be coarse
search mode. This is wasteful of precious    recorded with a more uniform
recording density, in search time. The speed of the carriage motor is step-
which case a variable number of frames are recorded ped successively
downwardly as the reading beam   so   on each track and the disc is rotated
at an angular ve- reaches predetermined distance thresholds during
locity that varies inversely with track radius. In this carriage
translation. During the last stage of carriage  way, the disc moves at the
same linear velocity past translation, the movable mirror increments the
beam  the Information recovery device for all track radii. In radially by
one track spacing during each revolution  the former case, the entire
target track records the of the disc, thereby "playing" into the target
track.  35  target video frame, whereas in the latter case, only a
Wheneverthe system described above does not have    segment of the target
track records the target frame. an indication of the track currently being
scanned,     Other aspects and advantages of the present in- and thus of
the remaining radial distance to the target  vention will become apparent
from the following de- track the system will likely not drive the reading
scription of a preferred embodiment. beam toward the target track in an
optimum fashion.  40 It should therefore be appreciated that there is a
need  BRIEF DESCRIPTION OF THE DRAWINGS for a system that provides a more
accurate indication of the current location of the information recovery de-
FIG. 1 is a simplified block diagram of a signal re- vice in relationship
to the target track and avoids ex-  covery apparatus embodying the
principles of the cessive time delays, such that the device can be   45
present invention; moved more rapidly in the direction of the target track,
FIG. 2 is a. block diagram of the tracking control- without overshooting
it.                               ler block in the apparatus of FIG. 1;
According to the present invention there is provid-  FIG. 3 is a
fragmentary cross-sectional view of ed a method of locating an
information-containing tar-  three tracks on the recording disc of FIG. 1,
and get track with a read beam of light from a plurality of  50  showing
the open loop tracking error signal pro- substantially circular and
concentric information-con-  duced while the reading beam traverses
radially taining tracks on a rotatable optical recording disc,   across the
tracks; the method comprising the steps of: rotating the disc   FIG. 4 is a
block diagram of the track scan driver in a prescribed fashion; retrieving
address informa-    block in the apparatus of FIG. 1; tion from one of said
plurality of tracks to establish a   55  FIG. 5 is a graph of the radial
velocity of the read- present position for said read beam; identifying a
tar-  ing beam relative to the rotating disc, as a func- get track from
said plurality of tracks; moving said    tion of distance from the target
track; read beam from said present position radially of said   FIG. 6 is a
flowchart implemented by the appara- 2   



3                   EP 0 167 177 B1                 4 tus of FIG. 1, for
controllably varying the radial  inputs a special target address code
signal on line 35, speed and direction of the reading beam relative
indicating the target track's address. A function gen- to the disc; and
erator 37 compares this targetaddress signal with the FIG.7 is a flowchart
implemented by the address  address signal currently being stored by the
address recovery and estimator circuit in the apparatus of   5   register
30. In accordance with a prescribed algorithm FIG. 1, for updating the
address register indicat-  that will be described below, the function
generator ing the address of the track currently being scan-  determines
the radial separation between the current ned.
track and the target track, and outputs appropriate control signals to
controllably drive the carriage motor DESCRIPTION OF THE PREFERRED
l0  31 and the movable mirror of the optical system 17 so EMBODIMENT
as to move the reading beam 11 toward the target track. These control
signals are sequenced such that Referring nowto the drawings, and
particularlyto  the beam reaches the target track in a time substan- FIG.
1, there is shown apparatus for moving a reading  tially less than that
achieved by priorapparatus of this beam of light 11 in a radial direction
relative to a ro-  15  kind. tating recording disc 13, to recover
Information from  The carriage motor 31 is driven at a prescribed a
selected target track on the disc. The disc includes  velocity (or sequence
of velocities) until the reading a plurality of closely spaced,
substantially circular and  beam 11 has been moved to within a prescribed
num- concentric recording tracks, and each track records  ber of tracks of
the target track. a video signal representing one video frame, with a   20
More particularly, the coarse positioning system unique frame or track
address signal located in each  further includes a track scan driver 39 and
a carriage vertical interval (i.e., two address signals per track).  motor
tachometer 41 for controllably driving the car- The apparatus includes a
spindle motor 15 for ro-  riage motor 31 in the prescribed fashion. The
function tating the recording disc 13 at a prescribed constant  generator
37 outputs a plurality of velocity commands angular velocity, and an
optical system 17 and an ob-  25  for coupling over lines 43a-d to the
track scan driver, jective lens 19 for focusing the reading beam 11 onto
which, in turn, controllably adjusts a dc drive signal a selected track of
the rotating disc. The reading  coupled over line 45 to the carriage motor.
The tach- beam is reflected by the disc, to produce a reflected  ometer
feeds back to the track scan driver over line beam 21 having an intensity
that is modulated in ac-  47 a carriage tachometer signal indicating the
car- cordance with the recorded information. The objec-  so  riage motor's
angular velocity, to enhance control of tive lens and optical system direct
this reflected beam  that velocity. Also, a dc tracking error signal is
cou- to a detector 23, which detects and demodulates the  pled to the track
scan driver over line 49, to control- modulated intensity of the beam, to
produce a base-  lably move the carriage motor so as to reduce any band
video signal corresponding to the recorded in-  steady state deflection of
the movable mirror of the formation. This video signal is coupled over line
25 to  35  optical system 17. both a monitor 27 and an address recovery and
esti-    The trackscan driver 39 is depicted in greaterde- mator circuit
29. The monitor provides a real-time dis-  tail in FIG. 4. It receives the
velocity commands on play of the video signal recovered from the target
lines 43a-d from the function generator 37 and con- track, and the address
recovery circuit detects the  verts these signals to an appropriate dc
drive signal address signals In the successive vertical intervals of  40
for coupling over line 45 to the carriage motor 31. The the video signal,
using conventional techniques. The  driver includes aspeed control
digital-to-analog (D/A) address recovery circuit then updates an address
converter 51 for converting two speed commands, re- register 30 with each
detected track address signal.  ceived on lines 43a and 43b, to a
corresponding dc The apparatus further includes a coarse position-  voltage
signal, and an analog switch 53 for directing ing system and a fine
positioning system for control-  45  the dc signal onto either a forward
line 55 or a reverse lably moving the reading beam 11 radially relative to
line 57, in accordance with forward and reverse direc- the disc 13, toward
the selected target track on the  tion signals received on lines 43c and
43d from the disc. The coarse positioning system includes a car-  function
generator. Afirst inverting amplifier 59 sums riage motor 31 and
appropriate gearing 33 for moving  the signal, if any, on the reverse line
57 with the dc the beam at a selected one of two relatively high ra-  50
tracking error signal supplied on line 49. A second in- dial velocities
(e.g., 100 and 500 tracks per disc rev-  verting amplifier 61 sums the
signal, if any, on the for- olution). The fine positioning system includes
a mov-  ward line 55 with both the output of the first amplifier able
mirror (not shown) located in the optical system  59 and the carriage
tachometer signal supplied on 17 for controllably adjusting the beam's
point of im-  line 47 from the tachometer 41. The output of the sec-
pingement on the disc over a relatively small range  55   ond amplifier 61
is coupled over line 63 to a power (e.g., about 50 tracks in either
direction).       amplifier 65, which produces the carriage motor drive
When a user desires to recover information re-  signal for output on line
45. corded on a selected target track on the disc 13, he  Referring again
to FIG. 1, the fine positioning sys- 3  



5                   EP 0 167 177 B1                6 tern further includes
a tracking controller 67 for pro-  sure that the apparatus does not attempt
to control- ducing a radial correction signal forcoupling overline  lably
align the reading beam 11 with any track as It 69 to the movable mirror of
the optical system 17. De-  moves radially toward the target track. pending
on the operating mode of the apparatus, this  In the search mode of
operation, the coarse pos- signal either maintains the reading beam 11
aligned   5   itioning system, which includes the carriage motor31, with a
selected target track, or incrementally jumps  operates whenever the
distance between the target the beam from track to track while approaching
the  track and the present track exceeds a prescribed target track. The
tracking controller receives a plural-  threshold, and the fine positioning
system, which in- ity of track jump commands supplied on lines 71, 73
cludes the movable mirror of the optical system 17, and 75 from the
function generator 37, along with a   10  operates whenever this distance
does not exceed the tracking error signal supplied on line 77 from the de-
threshold. When the coarse positioning system is op- tector 23.
erating, a tracking disable command is coupled over When the apparatus is
operating in a mode in   line 71 from the function generator 37 to the
tracking which the reading beam 11 is to be maintained in   controller 67.
This signal is coupled through an OR alignment with a selected track, the
tracking control-  15  gate 93, and in turn over line 95 to the disable
circuit ler 67 merely amplifies the tracking error signal and  79, to
uncouple the tracking error signal from the am- couples it directly to the
movable mirror of the optical  plifier 81. The radial correction signal
output by the system 17, to form a conventional closed loop track-
tracking controller 67 on line 69 therefore has a level ing servo for
controllably aligning the beam with the  of zero, and the movable mirror
remains stationary. track. On the other hand, when the apparatus is in a
20  After the reading beam has been moved to a pos- search mode in which
the beam is to be moved incre-  ition within a prescribed numberof tracks
of the target mentally from track to track, the tracking error signal
track, the function generator 37 (FIG. 1) no longer is uncoupled from the
movable mirror, and a prescri-  outputs velocity commands to the track scan
driver bed sequence of pulses is coupled in its place. The  39, and the
carriage motor 31 is no longer driven at a tracking controller also outputs
the dc tracking error  25  relatively high speed. A prescribed time delay
there- signal for coupling over line 49 to the track scan driver  after,
the function generator terminates the tracking 39, so as to reduce any
steady state deflection of the  disable command previously coupled over
line 71 to movablemirrorbymoving thecarriagemotor 31 in the   the tracking
controller 67, so that the tracking error appropriate direction.
signal is again coupled through the tracking controller The tracking
controller 67 is depicted in greater  30  to form the tracking servo loop
for controllably align- detail in FIG. 2. It includes a disable or switch
circuit  ing the reading beam 11 with whatever recording 79, an amplifier
81 and a power driver 83, for ampli-  track the beam arrives at.
Thereafter, the tracking fying the tracking error signal supplied on line
77 and  controller outputs a prescribed sequence of pulses to outputting it
as the radial correction signal for cou-  jump the reading beam
incrementally from track to pling over line 69 to controllably position the
movable  35  track, until it reaches the target track. mirror of the
optical system 17 (FIG. 1). The tracking  To effect the incremental
jumping, the tracking error signal is coupled through the disable circuit
at all  controller 67 includes a kick generator 97, a zero times except
during the search mode of operation.  crossing detector 99, a jumps-down
counter 101, and The output of the disable circuit is coupled over line  a
flip-flop 103. When the incremental jumping is to be 85 to the negative
input terminal of the amplifier, and   40  initiated, a binary code
indicating the number of the outputof the amplifier Is, in turn, coupled
over line  tracks (e.g., 11 tracks) to be jumped during the next 87 to the
power driver, which outputs the radial cor-  half revolution of the disc 13
is supplied on lines 73 rection signal. The signal output on line 85 by the
dis-  from the function generator 37 and entered into the able circuit is
also coupled to a low-pass filter 89, to  jumps-down counter.
Simultaneously, a jump com- produce the dc tracking error signal for
coupling on   45  mand signal supplied on line 75 from the function line 49
to the track scan driver 39 (FIG. 1).      generator Is coupled to the set
direct input terminal of At the beginning stage of each search mode of
theflip-flop. This sets the Q outputsignal into the log- operation, in
which the carriage motor 31 moves the  ical "1" state, and this signal is
coupled over line 105 reading beam 11 rapidly toward a target track, the
to the OR gate 93, and in turn over line 95 to the dis- tracking error
signal experiences wide variations in  50  able circuit 79, to open the
tracking servo loop. level as the beam crosses the successive tracks.
The Q output signal of the flip-flop 103 is coupled With reference to FIG.
3, which is a fragmentary   overline 107 tothe kickgenerator97, which
responds cross-sectional view of the disc 13 showing three re-  by
outputing a single pulse signal for coupling over cording tracks, it will
observed that the open-loop  line 109 to the positive input terminal of the
amplifier tracking error signal is a large amplitude ac signal  55   81.
This pulse signal is coupled through the amplifier having a level of zero
at the centerline 91 of each  and power driver 83 to the movable mirror of
the opt- track. The disable circuit 79 uncouples the tracking  ical system
17, to accelerate the reading beam 11 in error signal from the amplifier 81
at this time, to en-  the direction of the target track. 4 



7                   EP 0 167 177 B1                    8 After the reading
beam has been accelerated in  medium speed control signal for coupling over
line the direction of the target track by the kick generator  43a to track
scan driver 39. This then drives the beam 97, the zero crossing detector 99
monitors the open  11 at a medium speed toward the targettrack. The ap-
loop tracking error signal (FIG. 3b) supplied on line 77  paratus continues
to drive the beam at that medium and outputs a clock pulse each time It
detects a track   5   speed until the beam has been moved to within a pre-
crossing by the beam. These successive clock pulses  scribed distance
threshold D2 (e.g., 350 tracks), ofthe are coupled over line 111 to the
clock terminal of the  target track, at which time the function generator
ter- jumps-down counter 101, to decrement the stored    minates the medium
speed control signal and the ap- count, accordingly. When the count reaches
zero, the  paratus permits the carriage motor 31 to slow to a counter
outputs a reset pulse for coupling over line   10  stop, as indicated by
the dotted line 115. The selec- 113 to the reset direct terminal of the
flip-flop 103.  tion of the particular distance thresholds [err] and [err]
is The reset pulse coupled over line 113 to the reset  a matter of mere
design choice and should be made directterminal of theflip-flop 103 returns
the Q output  In accordance with prescribed characteristics of the signal
to the logical "1" state, which triggers the kick  apparatus such as the
size and inertia of the carriage generator 97 to output a pulse of opposite
polarity to  15   motor, the maximum deflection of the movable mirror, that
of the original pulse, thereby decelerating the  etc. movable mirror. The
reset pulse simultaneously re-    Special considerations must be made in a
system turns the Q output signal of the flip-flop to the logical  where the
video signal is recorded on the disc 13 with "0" state, so that the
tracking servo loop is no longer  a uniform recording density. Since a
variable number disabled by the disable circuit 79 and the loop can   20
of frames are recorded on each track, the difference again function to
controllably align the reading beam  between the address of the video frame
currently be- 11 with the track then being scanned. During this  ing
scanned and the address of the target frame does time, the dc tracking
error signal Is coupled on line 49  not correspond exactly to the number of
tracks re- to the track scan driver 39, to controllably move the  maining
to be traversed. This frame address differ- carriage motor 31 so as to
reduce the deflection of the   25  ence can be suitably transformed into a
precise movable mirror.                                    measure of track
separation based on the numbers of The reading beam 11 traverses the
prescribed   frames per track at the pertinent radii. Alternatively, number
of tracks in substantially less time than that  the frame address
difference can be used in its pres- required to rotate the disc 13 through
a half revolution.  ent form as a rough estimate of track separation. In
particular, the beam must traverse tracks at a   30  Also, since the disc
must be rotated at an angular ve- speed greater than the speed at which
track radius  locity inversely proportional to the radius of the track
changes because of any disc eccentricity.          being scanned, the
apparatus preferably limits the The kick generator 97 can include two mono-
velocity of the carriage motor 31 In accordance with stable
multivibratororone-shot circuits, one triggered  the capability of the
spindle motor 15 to speed up or by a positive-going transition and the
other by a neg-  35  slow down. ative-going transition. The kick generator
can further  After the carriage motor 31 has stopped, the include
appropriate gating circuits to ensure that the  tracking servo loop
maintains the reading beam 11 successive pulses it produces have the
correct polar-  aligned with some track in the vicinity of the target ity
to move the reading beam 11 in the direction of the  track. Thereafter,
based on the remaining distance target track. These gating circuits are
responsive to  40  and direction to the target track, the apparatus incre-
the forward and reverse direction commands sup-    mentally jumps the beam
toward the target track in a plied on lines 43c and 43d, respectively.
prescribed fashion. If, for example, the beam comes FIG. 5 is a schematic
diagram depicting the radial  to rest at a track located 89 track spacings
short of the velocity of the reading beam 11 relative to the disc 13,
target track, the fine positioning system incrementally as a function of
distance from the target track. As   45  jumps the beam by eleven track
spacings during each shown in the diagram, if the distance to the target
of the first six half revolutions of the disc 13, and by track exceeds a
prescribed threshold [err] (e.g., 1700  three track spacings during the
next half revolution, tracks) , the coarse positioning system, which in-
to finally arrive at the target track. Updated track ad- cludes the
carriage motor3l, drives the beam at a fast  dress information is recovered
from the disc twice speed toward the target track. The apparatus accom-  50
during each revolution, i.e., when the reading beam plishes this by
coupling a fast speed control signal  scans the vertical interval portion
of the recorded vid- over line 43b from the function generator 37 to the
[err]o signal. track scan driver 39, which In turn couples a dc drive
After the reading beam 11 finally reaches the tar- signal of the
appropriate magnitude and direction to  get track, the apparatus can
operate, for example, in the carriage motor.                          55
a stop-motion mode, to scan the track repeatedly and As soon as the beam
crosses the [err] distance     display the recovered video signal. If the
successive threshold, the function generator 37 terminates the  tracks are
arranged in a spiral pattern, the apparatus fast speed control signal and
generates in its place a  must jump the beam backward by one track spacing 
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disc revolution, preferably during a vert-  tion, the address frequently is
not properly detected. ical interval.
When this has occurred in the past, prior systems typ- FIG. 6 is a
simplified flowchart of the process  ically continued to move the reading
beam at the steps implemented by a microprocessor in the func-  same
velocity as before the address was missed. This tion generator 37 in
outputting the velocity and track   5   frequently caused the beam to
overshoot the target jump commands when the apparatus is operating in
track, thereby increasing substantially the time re- the search mode. The
function generator Implements  quired to reach the target track and recover
the infor- the process once during each half revolution of the re-  mation
recorded on it. cording disc 13, immediately after the address recov-  In
accordance with another feature, the appara- ery circuit 29 detects an
address signal in the vertical  10  tus determines whenever it has failed
to properly de- interval of the recovered video signal. In an initial step
tect a recorded address signal and updates the ad- 117, the current track
address signal is subtracted  dress register 30 with an estimate of the
address of from the address of the target track, to produce a  the track
currently being scanned by the reading number N indicating the number of
tracks and direc-  beam 11. This substantially reduces the likelihood tion
to the target track. Step 119 then compares this  15  that the beam
traverses far beyond the target track, number N to zero. If N equals zero,
step 121 instructs  and therefore reduces the average time the appara- the
microprocessor to proceed to the play mode of op-  tus requires to reach
the target track and recover the eration. If the number N exceeds zero,
step 123 out-  information recorded on it puts a forward direction command
on line 43c, where-  FIG. 7 is a simplified flowchart of the process as if
N is less than zero, step 125 outputs a reverse  20  steps implemented by
the address recovery and es- direction command on line 43d.
timator circuit 29 (FIG. 1) , in updating the address If a direction
command is output by eitherof steps  register 30 with either the
most-recently detected cur- 123 or 125, the program proceeds to step 127,
In   rent track address or an estimate of the current ad- which the
absolute value of the number N, i.e., [err],  dress. In an initial step
141, each sequence of detect- is compared a distance threshold of 1700
[err]. If (N)  25  ed data bits is monitored to determine whether or not
esceeds this threshold, step 129 outputs a fast speed  it corresponds to a
properly recovered address sig- command signal forcoupling over line 43b to
the track  nal. Preferably, each address signal contains about scan driver
39. On the other hand, if [err] does not ex-  33 bits  of data, includng 20
address bits, one parity ceed the 1700 threshold, the program proceeds to
bit, and 12 "framing" bits, half at the beginning of the step 131, in which
[err] Is compared to a distance   30  signal and half at the end. In
particular, step 141 de- threshold of 350 [err].
termines whether or not the framing bits correspond If [err] exceeds the
threshold, step 133 outputs a  to a prescribed code. If they do, the data
is presumed medium speed command forcoupling over line 43a to  to be valid.
the track scan driver 39. On the other hand, If [err]  If step 141
determines the sequence of data bits does not exceed the 350 threshold, the
program pro-  35  to be valid, the program proceeds to step 143, where
ceeds to step 135, in which  N I Is compared to a dis-  the 20 address bits
are tentatively stored as the cor- tance threshold of 11 (M). If [err]
exceeds the thresh-  rect address of the track then being scanned. There-
old 11, step 137 outputs ajump command for coupling  after, step 145 checks
the parity of the address bits on line 75 to the tracking controller 67,
and simulta-  using the detected parity bit. If parity is correct, step
neously outputs a binary code for coupling on lines 73   40  147 updates
the address register with the 20 address to the tracking controller
indicating that the beam  bits being tentatively stored. If parity is
incorrect, the should jump by 11 track spacings. On the other hand,
tentatively stored address bits are discarded, and if I N I does notexceed
the threshold 11, step 139 out-  step 149 retains the previous address in
the address puts a jump command on line 75 and simultaneously  register30.
Ideally, if the program had sufficient time, outputs a binary code on lines
73 indicating that the   45  the previous address would instead be updated
with beam should jump by [err]track spacings. After the  an estimate of the
current address. respective commands are output, by either of the      If
step 141 determines the sequence of data bits steps 129, 133, 137, or 139,
the program proceeds to  to be invalid, then an address signal has not been
the next mode of operation.                        properly recovered and
the program proceeds to a As previously mentioned, the address register 30
50  series of steps that provide an estimate of the current (FIG. 1) stores
the most recently detected track ad-  track address. Specifically, step 151
determines dress. This address is ordinarily updated twice during  whether
a fast speed control signal or a medium each revolution of the disc 13,
i.e., after the reading  speed control signal is being coupled to the track
beam 11 scans the segment of a track recording the  scan driver 39. If a
fast signal is being coupled, step vertical interval portion of the video
signal. Since the  55   153 defines a variable D to be 250, whereas, if a
me- beam sometimes traverses tracks at a relatively high  dium signal is is
being coupled, step 155 defines D to velocity, and since the recorded
address code ordi-  be 50. 



narily includes about 30 to 40 binary bits of Informa-  Thereafter, step
157 determines whether a for- 6    11                  EP 0167177 B1
12 ward direction signal or a reverse direction signal is  2. A method
according to claim 1 in which each step being coupled to the track scan
driver 39. If a forward  of jumping said read beam radially across tracks
direction signal is being coupled, step 159 adds the   is carried out at a
speed greater than the speed value of D (i.e., either 50 or 250)tothe
previouslystor-  at which any substantial track radius change ed address,
to produce an estimate of the track cur-   5  takes place. rently being
scanned. On the other hand, if a reverse direction signal is being coupled,
step 151 subtracts  3. A method according to any preceding claim in- the
value of D from the previously stored address, to  cluding the step of
disabling a tracking servo con- produce a curent track address estimate.
Finally, step  trol loop which acts during normal Information re- 163
stores the address estimate produced in either of  10  trieval from the
disc to align the read beam with steps 159 or 161 In the address register
30, as the cur-  the track being read, the said disabling step com- rent
track address.                                   prising disabling the
servo control loop during The track address estimation procedure descri-
each of the said steps of jumping the read beam bed above is followed only
when the carriage motor    radially, and restoring the servo control loop
at 31 is driving the reading beam 11 at a medium or fast  15  the end of
each jumping step. speed toward the target track. It is not used there-
after, when the movable mirror of the optical system  4. A method according
to any preceding claim 17 is Incrementally jumping the beam from track to
wherein each step of jumping said read beam ra- track. If the address
recovery circuit 29 fails to prop-  dially across tracks is carried out by
moving the erly recover an address signal at that time, the previ-  20
read beam towards the target track, counting the ously detected address is
retained In the register 30.  number of tracks crossed by the read beam,
and, in response to the counting step, terminating movement of the read
beam after the read beam Claims
has crossed the required number of tracks. 25 1. A method of locating an
Information-containing  5. A method according to claim 4, when including
target track with a read beam of light from a plur-  the features of claim
3, including producing a ality of substantially circular and concentric
infor-  tracking error signal which, during normal infor- mation-containing
tracks on a rotatable optical    mation retrieval from the disc, indicates
deviation recording disc, the method comprising the steps   30  of the read
beam from the selected track being of:
read, in which during each jumping step, while rotating the disc in a
prescribed fashion;   the servo loop is disabled the counting step is ef-
retrieving address information from one of   fected by counting pulses
derived from the track- said plurality of tracks to establish a present
pos-  ing error signal as tracks are crossed during the ition for said read
beam;                  35     jumping step. identifying a target track from
said plural- Ity of tracks;                                 6. Method
according to any preceding claim where- moving said read beam from said
present      in the said prescribed number M is eleven. position radially
of said disc toward said target track at a radial velocity greater than
that exhib-  40 ited during normal playback of the disc;
Patentansprfche said radially moving step comprising a fine search mode in
which said beam jumps towards    1. Verfahren, das mit elnem
Leselichtstrahl aus el- said target track a prescribed number M of tracks;
ner Vielzahl von im wesentlichen kreisrunden retrieving information from
the track arrived at  45  und konzentrischen informationsenthaltenden upon
completion of said jumping step to establish  Spuren auf ainer drehbaren
optischen Aufzelch- an updated position for said read beam; and re-
nungsplatte elne informationsenthaltende Ziel- peating said jumping and
retrieving steps at least  spur auffindet, wobel das Verfahren die Schritte
during each revolution of the disc, until said up-  umfalt: dated position
of said read beam is a track num-  50  Drehen der Platte in
einervorgeschriebenen Wel- ber N, less than M, from said target track
se; characterised in that then one final step of  Wiedergewinnen der
Adrel~information von einer jumping is performed by jumping said read beam
aus der Vielzahl von Spuren, um elne augenblick- a plurality N of tracks to
said target track and in  liche Position fOr den Lesestrahl festzulegen;
that each step of jumping said read beam radially  55  Identifizieren einer
Zielspur aus der Vielzahl von across tracks is carried out in substantially
less  Spuren; 



time than that required to rotate the disc through  Bewegen des Lesestrahis
von der augenblickil- a half revolution.
chen Position radial zur Platte in Richtung auf die 7    11
EP 0167177 B1                   12 ward direction signal or a reverse
direction signal is  2. Amethod according to claim 1 in which each step
being coupled to the track scan driver 39. If a forward  of jumping said
read beam radially across tracks direction signal is being coupled, step
159 adds the   is carried out at a speed greater than the speed valueof D
(i.e., either 50 or250) to the previouslystor-  at which any substantial
track radius change ed address, to produce an estimate of the track cur-
5  takes place. rently being scanned. On the other hand, if a reverse
direction signal is being coupled, step 151 subtracts  3. A method
according to any preceding claim in- the value of D from the previously
stored address, to  cluding the step of disabling a tracking servo con-
produce a curent track address estimate. Finally, step  trol loop which
acts during normal information re- 163 stores the address estimate produced
in either of  10  trieval from the disc to align the read beam with steps
159 or 161 in the address register 30, as the cur-  the track being read,
the said disabling step com- rent track address.
prising disabling the servo control loop during The track address
estimation procedure descri-     each of the said steps of jumping the read
beam bed above is followed only when the carriage motor    radially, and
restoring the servo control loop at 31 is driving the reading beam 11 at a
medium or fast  15  the end of each jumping step. speed toward the target
track. It is not used there- after, when the movable mirror of the optical
system  4. A method according to any preceding claim 17 Is incrementally
jumping the beam from track to    wherein each step of jumping said read
beam ra- track. If the address recovery circuit 29 fails to prop-  dially
across tracks is carried out by moving the erly recover an address signal
at that time, the previ-  20  read beam towards the target track, counting
the ously detected address is retained in the register 30.  number of
tracks crossed by the read beam, and, in response to the counting step,
terminating movement of the read beam after the read beam Claims
has crossed the required number of tracks. 25 1. A method of locating an
information-containing  5. A method according to claim 4, when including
target track with a read beam of light from a plur-  the features of claim
3, including producing a ality of substantially circular and concentric
infor-  tracking error signal which, during normal infor- mation-containing
tracks on a rotatable optical    mation retrieval from the disc, indicates
deviation recording disc, the method comprising the steps   30  of the read
beam from the selected track being of:
read, in which during each jumping step, while rotating the disc in a
prescribed fashion;    the servo loop is disabled the counting step is ef-
retrieving address information from one of   fected by counting pulses
derived from the track- said plurality of tracks to establish a present
pos-  ing error signal as tracks are crossed during the ition for said read
beam;                  35      jumping step. identifying a target track
from said plural- ity of tracks;                                  6. Method
according to any preceding claim where- moving said read beam from said
present      in the said prescribed number M is eleven. position radially
of said disc toward said target track at a radial velocity greater than
that exhib-  40 ited during normal playback of the disc;
Patentanspr~che said radially moving step comprising a fine search mode in
which said beam jumps towards    1. Verfahren, das mit einem
Leselichtstrahl aus ei- said target track a prescribed numberM of tracks;
ner Vielzahl von im wesentlichen kreisrunden retrieving information from
the track arrived at  45  und konzentrischen informationsenthaltenden upon
completion of said jumping step to establish  Spuren auf einer drehbaren
optischen Aufzelch- an updated position for said read beam; and re-
nungsplatte eine informationsenthaltende Ziel- peating said jumping and
retrieving steps at least  spur auffindet, wobei das Verfahren die Schritte
during each revolution of the disc, until said up-  umfaBt dated position
of said read beam is a track num-  so  Drehen der Platte in
einervorgeschriebenen Wei- ber N, less than M, from said target track,
se; characterised in that then one final step of  Wiedergewinnen der
Adreginforrnation von einer jumping is performed by jumping said read beam
aus derVielzahl von Spuren, um eine augenblick- a plurality N of tracks to
said target track, and in  liche Position fOr den Lesestrahl festzulegen;
that each step of jumping said read beam radially  55  Identifizieren einer
Zielspur aus der Vielzahl von 



across tracks is carried out in substantially less  Spuren; time than that
required to rotate the disc through  Bewegen des Lesestrahls von der
augenblickli- a half revolution.                                 chen
Position radial zur Platte in Richtung auf die 7    13                  EP
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Zielspurmit einer Radialgeschwindigkeit, die gro-  wiedergewinnung von der
Platte die Abwelchung Mer !st als die, die wahrend der normalen Wieder-
des Lesestrahis von der gewghiten Spur, die ge- gabe der Platte vorliegt;
lesen wird, anzeigt, wobeil, wahrend jedes wobei  der
Radialbewegungsachritt  einen          Sprungsclitts, wahrend die
Servoschiife ab- Feinsuchvorgang umfalt, be! dem der Strahl eine   5
geschaltet lst, der Zahlachritt durchgefulhrt wird, vorgeschriebene Anzahl
M von Spuren in Rich-       indem aus dem NachfUhrfehlersignal gewonnene
tung auf die Zielspur sprlngt;                     Impulse gazAhit werden,
wenn wahrend des Wiedergewinnen von Information von der nach
Sprungachritts Spuren Oberquert werden. Vollendung des Sprungschrittes
errelchten Spur, urn eine aktualibert Position fOr den Lesestrahl  lo  6.
Verfahren nach elnem der vorangehenden An- festzulegen, und Wiederholen der
Sprung- und       sprfiche, bei dem die vorgeschriebene Zahl M elf
Wiedergewinnungsschritte wenigstens wahrend        betragt. jeder Umdrehung
der Platte, bis die aktualisierte Position des Lesestrahis eine Spurnummer
N !st, kieiner als M, von der Zielspur,           15   Revendlcations
dadurch gekennzelchnet, dag dann ein letzter Sprungachritt ausgefuhrt wird,
wobei der Lese-  1. Proced6 de localisation d'une plate cible conte- strahl
eine Mehrzahl N von Spuren zu der Ziel-     nant une Information par un
faisceau de lecture spur Gberspringt, und dadurch, daBjederSprung-     de
lumiere d'un certain nombre de plates sensi- " /     schritt des
Lesestrahis radial quer fiber die Spu-  20  blement circulaires et
concentriques contenant ren in einerZelt durchgefuhrtwird, die wesentlich
des Informations sur un disque d'enregistrement kieiner ist als die Zeit,
die benotigt wird, um die  optique rotatif, le proced comprenant lea etapes
Platte urn eine halbe Umdrehung zu drehen.         de: entratner en
rotation le disque d'une fagon 2. Verfahren nach Anspruch 1, be! deimjeder
Schritt  25  prescrite; des Springens des Lesestrahls radial quer Dber
retrouverune information d'adresse A par- die Spuren mit einer
Geschwindigkeit durchge-      tirde 'une de la pluralite de pistes
pouretablirune fuhrt wird, die gr613er !at als die Geschwindigkeit,
position actuelle pour le faisceau de lecture; mit der irgendeine
wesentliche Spurradiusande-          identifier une piate cible A partir de
la plu- rung stattfindet.                          30      ralite de
pistes; deplacer le faisceau de lecture d'une po- 3. Verfahren nach einem
der vorangehenden An-         sition actuelle radialement du disque vers la
piste spriche, umfassend den SchrittdesAbschaltens       cible a une
vitesse radiale sup6rieure a cello pr6- einer Nachfuhraervoregeilschleife,
die wahrend     sent6e pendant la lecture normale du disque; der normalen
Informationswiedergewinnung von   35       I'etape  de  d6placement
radialement der Platte wirksam ist, um den Lesestrahl mit der  comprenant
un mode de recherche fine dans le- Spur, die gelesen wird, abzugleichen,
wobel der    quel le faisceau saute vers la plate cible un nom-
Abschaltschritt das Abschalten der Servoregel-     bre prescrit M de
plates; retrouver l'information K       schleife wahrend Jades
Radialsprungschrittes       de Ia plate arrivee A I'achevement de l'etape
de des Lesestrahis und das Wiederherstellen der  40   saut pour etablir une
position remise a jour du Servoregelschloife am Ende einesjeden Sprung-
faisceau de lecture; et r6ptebr les etapes de saut schritts umfait.
et de restitution au moins pendant chaque revo- lution du disque, jusqu'A
ce que la position remiss 4. Verfahren nach einem der vorangehenden An-
A jour du faisceau de lecture solt un num6ro de sprflche, bei dem jeder
Schrittdes Springens des   45  pisbt N, inferieur A M, A partir de la piate
cible, Lesestrahis radial quer Ober die Spuren ausge-          caracterise
en ce qu'ensuiti une etape f i- fflhrt wird, indem der Lesestrahl in
Richtung auf  nale de saut est accomplie en falsant sauter le die Zielspur
bewegt wird, die Zahl der durch den   faisceau di lecture un certain nombre
N de pistes Lesestrahl 11berquertin Spuren gezahlt wird,       vera la
plate cible, et en ci que chaque etape de und, als Reaktion auf den
ZMhlschritt, die Bewe-  50  faire sauter le faisceau de lecture radialement
a gung des Lesestrahls beendetwird, nachdem der      travers les pistes eat
accomplie en sensiblement Lesestrahl die erforderliche Zahl von Spuren
moins de tamps que celle exig6e pour faire tour- Gberquert hat.
ner le disque d'un demi-tour. 



5. Verfahren nach Anspruch 4, umfassend, wenn   55   2. Procede selon la
revendication I dans loquel die Merkmale von Anspruch 3 eingeschlossen
chaque etape de sauter le faisceau de lecture ra- sind, die Erzeugung eines
Nachffihrfehlersi-       dialement A travers lea pistes est accomplie A
gnals, das wahrend der normalen Informations-      une vitesse sup6rieure A
la vitesse A laquelle tout 8    15                  EP 0167177 61
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substantiel de rayon de plate prend place. 3. Proc6de selon l'une
quelconque des revendica- tions precedentes comprenant l'etaps de dhsao-
c tiver une boucle de servo-commande de plate qui agit durant la
restitution d'infbrmation normale du disque pour aligner le faisceau de
lecture avoc la plate on train d'etre lue, I'etape de desactivation
comprenant la desactivation de la boucle de ser-  10 vo-contr6le pendant
chacune des etapes preci- tees de saut du faiscoeau de lecture radialement
et de restitution de la boucle de servo-contrble A la fin de chaque etape
de saut. 15 4. Procede selon l'une quelconque des revendica- tions
precedentes dans lequel chaque 6tape de saut du falsceau de lecture
radialement a travers les pistes eat accomplie en dhplaQant le faisceau de
lecture vers la plate ciblo, comptant le nombre  20 de pistes traversees
par le faisceau de lecture, et, en reponse A l'tape de comptage, terminant
le mouvement du faisceau de lecture apres quo le faisceau de lecture ait
traverse Is nombre exi- ge de pistes.                              25 5.
Procede selon la revendication 4, lorsque comprenant les caracteristiques
de la revendica- tion 3, comprenant produire un signal d'erreur de plate
qui, pendant la restitution d'information nor-  30 male du disque, indique
l'ecart du faisceau de lecture de la plate choisie en train d'etre lue,
dans lequel pendant chaque etape de saut, tandis quo la boucle servo esat
desactivee, I'etape de comptage eat effectuee en comptant des impul-  35
slons derivees du signal d'erreur de piste comme les pistes sont traversees
pendant l'tMape de saut. 6. Procede selon l'une quelconque des revendica-
40 tions precedentes, dans lequel le nombre prescrit precite M eat onze. 45
50 55    


