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degree of freedom in the operation of the device which allows the overall
performance of the device to This invention relates to the field of data
storage  be improved, eg the data access times may be re- devices. More
particularly this invention relates to  duced, more reliable operation
achieved etc. data storage devices in which the data is held on a ro-   5
One particular problem in the prior art devices is tatable data storage
medium, the data being ac-   that heat build up in the mechanism moving the
data cessed by a data head movable between differing   head can limit the
rate at which the device may be positions, eg hard orfloppy discs devices,
laser discs  driven. With the prior art devices the data head was devices
etc.                                      moved between positions as fast
as possible even The data is typically organised into tracks which  10
though the portion required to be accessed would not themselves are split
into sectors. When the device re-  have rotated Into position beneath the
data head until ceives the instruction to access a particular block of
some time after the data head had arrived at the de- data it moves the data
head to the correct radial pos-  sired position. The data head would in
such circum- ition and then starts reading or writing as the appro-
stances have been moved more rapidly than was nec- priate sector passes
under the data head.    15  essary and since increasing rate of movement
results It is a constant aim with such data storage devic-  in increasing
heat generation the mechanism would es that the time taken to access a
given record be re-  have been heated more than was necessary. duced to a
minimum. To achieve a reduction in access  By coordinating the movement of
the data head time much effort is expended upon providing data  between
positions so that it reaches the desired pos- storage devices in which the
data head is moved be-  20  ition only as quickly as necessaryto be in
place as the tween tracks in the shortest possible time.       portion of
the rotatable data storage medium to be ac- One such data storage device is
shown in United  ceased arrives at the data head then the heat build up
States Patent No 4591933. When initialising this de-  in the mechanism
moving the data head is reduced vice, the rate at which the data head is
moved be-  without increasing the data access time. In the prior tween
positions is steadily increased until errors in  25  art the data head was
moved needlessly rapidly be- the movement start to be detected. The rate is
then  tween positions and satin place on the track to be ac- slightly
reduced and the device operates on this basis  cessed waiting for the
correct portion of the rotatable unless further errors are detected in
which case the  data storage medium to rotate into position beneath rate Is
reduced further.                         the data head. US-A-4210941
discloses a disc in which the sec-  30  In preferred embodiments said
controller estab- tor start/stop positions on adjacent tracks are posi-
lishes a target time for moving said data head be- tioned to have an
angular spacing such that in the  tween given positions as the time taken
for said ro- time taken to move between adjacent tracks the disc  tatable
data storage medium to rotate from its sensed will rotate by this angular
spacing.              rotational position to the rotational position in
which it Viewed from one aspect the present invention   35  is to be
accessed by said data head. Such a determi- provides adata storage
deviceforusewith a rotatable  nation provides a direct and simple method of
estab- data storage disc, the device having a data head and  lishing the
target time for moving said data head be- a controller for controlling
movement of said data  tween positions. head between first and second
positions on the stor-  Itwill however be appreciated thatthe targettime
age disc, each position being defined by a radial track  40  as determined
above may be less than the minimum position and a rotational position
characterised in that  time in which the device is able to move said data
the controller is responsive to a request to move said  head between those
positions. Totake accountof this data head from a current first position to
said second  said controller increases said target time by amounts position
to calculate an access time for moving said  equal to the time taken for
one revolution of said ro- data head between said first and second
positions,  45  tatable data storage medium until said target time is the
access time being greater than the minimum pos-  greater than than the
minimum possible time for mov- sible time for moving between said first and
second  ing between those positions. track positions, so as to coordinate
the arrival of said  The problem of heat build up in the mechanism moving
head at said second track position with the ar-  moving the data head
between positions is particular- rival of said second rotational position
on the rotating  50  ly relevant to magnetic disc data storage devices and
disc at said head.                                can be acute in those in
which a voice coil actuator In the prior art the aim has been to produce
the  moves said data head between positions since to re- fastest possible
movement between tracks to im-   duce the response time it is desirable to
reduce the prove data access times. However, the present inven-  mass and
size of the voice coil actuator which makes tion recognises that producing
the fastest possible in-  55  it vulnerable to heat build up. The present
invention is tertrack movement on every occasion does not nec-  thus
particularly relevant to such devices. essarily produce the fastest overall
data access per-  In the case of devices with voice coil actuators
formance. The present invention provides an extra  the data head may be
moved between given positions 2  



3                  EP 0 394 572 B1                 4 by accelerating itto a
fixed coasting velocity, allowing  appropriate if a microprocessor is being
used as the it to coast and then decelerating it so that it comes to
controller since the temperature may be inferred by rest at the desired
position. It will be appreciated that  calculation without the need for
extra sensors, com- there are many other ways in which the movement if
munication channels or wiring. If the temperature is the data head between
positions is controlled, e.g.   5   inferred then a possible problem may
arise if the de- the acceleration and deceleration rates may be varied
vice loses its inferred value of the temperature when to vary the time
taken to move between rest and the  it is switched off. In order to avoid
any possibility of coast velocity. Such alternative methods of control-
overheating the device can arranged to assume the ling the movement of the
data head may be adapted  maximum possible temperature when it is switched
to operate in accordance with the present invention  10  on. Such an
assumption would detract from the initial whereby the time taken for
movement is responsive  performance of the device but this effect would
only to the state of the device. In preferred embodiments  last until the
usage was such that voice coil could be of the present invention said data
head is moved be-  inferred to have cooled (typically a few minutes). tween
given positions by accelerating said data head  A particular embodiment of
the present invention to a velocity dependent upon the state of the device,
15  will now be described, by way of example only, with allowing said data
head to coast and then decelerat-  reference to the accompanying drawings
in which: ing said data head so that said data head comes to   Figure 1
schematically illustrates the way in rest at the desired position. The
coast velocity may be  which the target time for moving between positions
Is less than the in the prior art devices without increas-  established.
Ing access time as discussed above and insuch cas-  20  Figure 2
schematically illustrates the way in es the heat generated in the voice
coil tocarryoutthe  which the temperature of the mechanism for moving
necessary acceleration and deceleration will be less  the data head is
monitored. than in the prior art fixed coast velocity type of oper-  Figure
3 schematically illustrates the way in ation.
which the control of transfer into the coast phase is The above has
described how the present inven-  25  carried out tion may be used to
enhance the performance of the   There are many possible ways in which the
pres- datastorage device by coordinating the movement of  ent invention may
be implemented, e.g. a digital or the data head with the rotational
position of the rotat-  analogue implementation is possible. The embodi-
able data storage medium so that the movement Is not  ment described below
is intended for implementation needlessly fast. The extra flexibility
afforded by the  30  in a digitally controlled disc drive. The control
micro- present invention may be used in other ways.      processor present
In such a disc drive can be reprog- In the prior art the design of data
storage devices  rammed tocarryout the control system ofthe present has
involved making many worst case assumptions.  invention in a conventional
manner which need not be One example of this has been that the devices have
described in detail. Reference should be made to the been designed so that
theyshould not overheat even   35  seek/track follow system described in
European Pa- underthe heaviest possible use. To achieve this it has  tent
No. 13326, which although described as an ana- been necessary to reduce the
speed of movement of  logue circuit is readily adaptable to a digital
imple- the data head so that the heat generated could be tol-  mentation.
erated even under continuous use.                    In the Figures herein
described the blocks indi- In particularly preferred embodiments of the
40  cate data processing functions and the lines indicate present invention
said controller monitors the temper-  variables passed between these
functions. ature of a mechanism for moving said data head and   Figure 1
schematically illustrates how the target increases the time taken to move
said data head be-  time for moving the data head between positions is
tween given positions If a predetermined temperature  established at the
start of each seek. The information is exceeded. By employing this feature
of the present  45  available to the controller includes the present sector
invention the data head may be moved between pos-  and track over which the
data head is positioned and itions at the maximum possible rate without
risk of  the sector and track which is desired to be read. The overheating.
The data head may be moved at speeds  controller is also provided with a
signal indicating the which the device could not continuously maintain and
voice coil motor temperature. The generation of this then if overheating is
sensed the time for moving the  50  signal will be described further in
relation to Figure 2. data head may be increased to a slow enough value
The present and targetsectorand track signals are be to avoid overheating.
generated in prior art disc drives in various manners The temperature of
the mechanism for moving   such as mechanical sensors coupled to the
actuator the data head may be monitored using a direct tem-  assembly and
rotation drive spindle or sensed and perature sensor, such as a thermistor,
or alternatively  55   monitored from the signals read by the data head.
the temperature may be inferred from the movements   A signal commensurate
with the available seek of the data head which have been carried out The
lat-  time is determined by calculating the number of sec- er way of
monitoring the temperature is particularly  tors between the present
position and the target pos- 
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be achieved by subtracting the pres-  would overheatthe coil. Varying
levels of sophistica- entsectornumberfromthetargetsectornumber.The
tion are possible but a calculation having the form sectors are numbered to
increase in value in the di-  outlined above can used to determine what
tempera- rection of rotation and the number of sectors on each  ture the
coil would reach if so driven. If the tempera- trackisconstant If the
result of the subtraction Is neg-   5   ture the coil would reach exceeds a
predetermined ative this indicates that the data head has already  safe
level then the target seek time is increased by passed over the target
sector on that rotation and to  amounts equal to the period of one
revolution of the determine the available seek time the total number of
data storage medium and the check repeated until a sector on the track is
added to the negative result.  target seek time at which it is safe to
drive the coil is A signal commensurate with the seek length is  10
reached. It can thus be seen how this method of con- determined by
evaluating the modulus of the differ-  trol monitors the coil temperature
and increases the ence between the target track number and the pres-
movement time if a predetermined temperature is ex- ent track number.
ceeded. The target seek time is determined in the follow-  Figure 3
illustrates the control of the start of the ing manner from the available
seek time, the seek   15  seek movement before the mechanism enters the
length and the voice coil temperature. A value corn-  coast phase. During
the phase illustrated in this Fig- mensurate with the least possible time
it would take  ure the mechanism is being accelerated. The informs- to move
between those tracks is determined by     tion required to carry out this
control is the target seek means of a look up table of predetermined values
us-  time established as described with reference to Fig- ing the
calculated seek length. This is the so  20  ure 1, the elapsed seek time
which can be timed by called 'flat out time' In practice the prior art
devices  the controller, the target track and the present track would carry
out the movement in a time greater than  which will be available as
described previously, and this 'flat out time' in order to take account of
unmod-  the present velocity which could be monitored as the elled effects
such as heating. Next, the target seek  rate of crossing tracks. The
control steps are carried time Issetequal to the available seektime.
Thetarget  25  out once persector sensed passing beneath the data seek time
is then compared with the flat out time and  head. if it is less than the
flat out time then it is Increased  The present velocity is used to index
look up ta- by amounts corresponding to the time of rotation of  bles which
yield the time itwill take to decelerate from the data storage medium until
the target seek time is  the present velocity (decelerate time) and the
dis- greater than the flat out time. At this point the target  30  tance
that will be cover whilst decelerating from the seek time will have a value
which should result in the  present velocity (decelerate distance). The
time data head arriving at the portion to be accessed just  available for
the coast phase is determined by sub- in time to access that portion and
with a total access  tracting the elapsed seek time and the decelerate time
not longer than in the prior art devices which are  time from the target
seek time. The distance to be driven at the maximum possible speed and
arrive at  35  covered in the coast phase isfound by subtracting the the
target track before the portion to be accessed has  decelerate distance
from the modulus of the differ- rotated to beneath the data head.
ence between the target track and the present track. Figure 2 illustrates
how the temperature of the  The coast velocity that would be required given
the voice coil motor Is monitored. The current through the  present state
of the device is calculated by dividing voice coil motor is sampled and the
heat dissipated In  40  the coast distance by the coast time. This
calculated the coil can be calculated as proportional to the  coast
velocity is then compared with the present ve- square of this current
multiplied by the coil resistance.  locity and if the mechanism has
attained the required The coil resistance will vary with temperature but if
coast velocity then the device will enter the coast desired this second
ordereffectcan be Ignored. Atthe  phase. The rest of the movement may be
controlled same time the amount of heat lost from the coil of the   45  in
a number of possible ways such as that described previous cycle can be
determined as proportional to  in European Patent No. 13328. the difference
in temperature between the coil and Its surroundings divided by the thermal
resistance be- tween the coil and its surroundings. Once the change  Claims
in the heat content of the coil in that period has found   50 the change in
temperature this will produce can be  1. Adata storage deviceforuse with a
rotatable data determined as the change in heat content divided by  storage
disc, the device having a data head and the thermal capacity of the coil.
The value of the coil  a controller for controlling movement of said data
temperature can then be updated.                     head between first and
second positions on the Once the target seek time has been determined  55
storage disc, each position being defined by a ra- as described with
reference to Figure 1 then a check  dial track position and a rotational
position char- 



is made to see if the coil temperature Is such that to  acterised in that:
drive It to carry out the movement in the target time      the controller
is responsive to a request to 4    5                   EP 0 394 572 B1
6 ition. This may be achieved by subtracting the pres-  would overheat the
coil. Varying levels of sophistica- ent sector numberfrom the target sector
number. The  tion are possible but a calculation having the form sectors
are numbered to increase in value in the di-  outlined above can used to
determine what tempera- rection of rotation and the number of sectors on
each  ture the coil would reach if so driven. If the tempera- track is
constant. If the result of the subtraction is neg-   5   ture the coil
would reach exceeds a predetermined ative this indicates that the data head
has already  safe level then the target seek time is increased by passed
over the target sector on that rotation and to  amounts equal to the period
of one revolution of the determine the available seek time the total number
of  data storage medium and the check repeated until a sector on the track
is added to the negative result.  target seek time at which it is safe to
drive the coil is A signal commensurate with the seek length is  10
reached. It can thus be seen how this method of con- determined by
evaluating the modulus of the differ-  trol monitors the coil temperature
and increases the ence between the target track number and the pres-
movement time if a predetermined temperature is ex- ent track number.
ceeded. The target seek time is determined in the follow-   Figure 3
illustrates the control of the start of the ing manner from the available
seek time, the seek   15  seek movement before the mechanism enters the
length and the voice coil temperature. A value com-  coast phase. During
the phase illustrated in this Fig- mensurate with the least possible time
it would take  ure the mechanism is being accelerated. The informa- to move
between those tracks is determined by      tion required to carry out this
control is the target seek means of a look up table of predetermined values
us-  time established as described with reference to Fig- ing the
calculated seek length. This is the so   20  ure 1, the elapsed seek time
which can be timed by called flat out time' In practice the prior art
devices  the controller, the target track and the present track would carry
out the movement in a time greater than  which will be available as
described previously, and this 'flat out time' in order to take account of
unmod-  the present velocity which could be monitored as the elled effects
such as heating. Next, the target seek  rate of crossing tracks. The
control steps are carried ti me Is set equal to the available seek time.
The target  25  out once per sector sensed passing beneath the data seek
time is then compared with the flat out time and  head. if it is less than
the flat out time then it is increased  The present velocity is used to
index look up ta- by amounts corresponding to the time of rotation of  bles
which yield the time it will take to decelerate from the data storage
medium until the target seek time is  the present velocity (decelerate
time) and the dis- greater than the flat out time. At this point the target
30  tance that will be cover whilst decelerating from the seek time will
have a value which should result in the  present velocity (decelerate
distance). The time data head arriving at the portion to be accessed just
available for the coast phase is determined by sub- in time to access that
portion and with a total access  tracting the elapsed seek time and the
decelerate time not longer than in the prior art devices which are  time
from the target seek time. The distance to be driven at the maximum
possible speed and arrive at  35  covered in the coast phase is found by
subtracting the the target track before the portion to be accessed has
decelerate distance from the modulus of the differ- rotated to beneath the
data head.                   ence between the target track and the present
track. Figure 2 illustrates how the temperature of the  The coast velocity
that would be required given the voice coil motor is monitored. The current
through the  present state of the device Is calculated by dividing voice
coil motor is sampled and the heat dissipated in  40  the coast distance by
the coast time. This calculated the coil can be calculated as proportional
to the   coast velocity is then compared with the present ve- square of
this current multiplied by the coil resistance.  locity and if the
mechanism has attained the required The coil resistance will vary with
temperature but if  coast velocity then the device will enter the coast
desired this second ordereffectcan be ignored. Atthe  phase. The rest of
the movement may be controlled same time the amount of heat lost from the
coil of the   45  in a number of possible ways such as that described
previous cycle can be determined as proportional to  in European Patent No.
13326. the difference in temperature between the coil and its surroundings
divided by the thermal resistance be- tween the coil and its surroundings.
Once the change  Claims in the heat content of the coil in that period has
found   50 the change in temperature this will produce can be  1. Adata
storage device for use with a rotatable data determined as the change in
heat content divided by    storage disc, the device having a data head and
the thermal capacity of the coil. The value of the coil  a controller for
controlling movement of said data temperature can then be updated.
head between first and second positions on the 



Once the target seek time has been determined  55  storage disc each
position being defined by a ra- as described with reference to Figure 1
then a check   dial track position and a rotational position char- is made
to see if the coil temperature is such that to  acterised in that: drive it
to carry out the movement in the target time        the controller is
responsive to a request to 4    7                   EP 0 394 572 B1
8 move said data head from a current first position  ition and a rotational
position; the method being to said second position to calculate an access
characterised by: time for moving said data head between said first      in
response to a request to move said data and second positions, the access
time being       head from a currentfirst position to a said second greater
than the minimum possible time for mov-   5  position, calculating an
access time for moving ing between said first and second track positions,
said data head between said first and second so as to coordinate the
arrival of said moving     positions, the access time being greater than
the head at said second track position with the arrival  minimum possible
time for moving between said of said second rotational position on the
rotating  first and second track positions, so as to coordin- disc at said
head.                        10      ate the arrival of said moving head at
said second track position with the arrival of said second ro- 2. A data
storage device as claimed In claim 1,       tational position on the
rotating disc at said head. wherein said controllerestablishes afirst time
for moving said data head between said first and second positions as the
time taken for said disc  15   Patentansprriche to rotate from its sensed
first rotational position to the second rotational position and, if said
first  1. Eine Datenspeicherungsvorrichtung zurVerwen- time is less than
said minimum possible time for  dung mit einer rotierenden
Datenspeicherplatte, moving between said first and second track pos-
wobel die Vorrichtung einen Datenkopf und einen itions, increases said
first time by amounts equal  20  Regler zur Steuerung der Bewegung dieses
Da- to the time taken for one revolution of said disc  tenkopfs zwischen
ersten und zwelten Positionen until said time is greater than the minimum
pos-  auf der Speicherplatte hat, wobel Jede Position sible time for moving
between said first and sec-  durch eine radiale Spurposition und sine
rotieren- ond track positions to generate said access time.  de Position
definiert wird, dadurch gekennzeich- 25      net let, dag 3. A data storage
device as claimed in any preced-    der Reglerauf elne Anforderung
reagiert, um die- ing claim, wherein a voice coil actuator moves    sen
Datenkopf aus einer aktuellen ersten Positi- said data head between
positions.                  on in diese zweite Position zu bewegen, um eine
Zugriffazeit zur Bewegung dieses Datenkopfs 4. A data storage device as
claimed In any preced-  30  zwischen den ersten und zweiten Positionen zu
ing claim, comprising a magnetic disc drive.      berechnen, wobei die
Zugriffszeit gr813er als die geringstmagliche Zeit zur Bewegung zwischen 5.
A data storage device as claimed in any preced-    diesen ersten und
zweiten Spurpositionen ist, um ing claim, wherein said data head is moved
be-    so das Eintreffen dieses beweglichen Kopfes in tween track positions
by accelerating it to a fixed   35  der zweiten Spurposition mit dem
Eintreffen der coasting velocity, allowing itto coast and then de-  zweiten
rotlerenden Position auf der rotierenden celerating it so that it comes to
rest at the desired  Platte In diesem Kopf zu koordinieren. position. 2.
Eine Datenspeicherungsvorrichtung wie in An- 6. A data storage device as
claimed in any preced-  40  spruch I angemeldet, wobei dieser Regler eine
ing claim, wherein said controller monitors the   erste ZeUt zur Bewegung
des Datenkopfs zwi- temperature of a mechanism for moving said data   schen
den ersten und zweiten Positlonen als die head and increases the access
time taken to       Zeit erstelit, die far diese Platte erforderlich ist,
move said data head between given track posi-      um sich von ihrer
geprfften ersten rotlerenden tions if a predetermined temperature is judged
as  45  Position In die zwelte rotierende Position zu dre- exceeding a safe
level at such a velocity profile.  hen und, falls diese erste Zeit kieiner
als die ge- ringstmogllche Zeit ist, die zur Bewegung zwl- 7. Adata storage
device as claimed in claim 6 as de-  schen den ersten und zweiten
Spurpositionen er- pendent on claim 3, wherein the temperature of
forderlich Ist, wird die erste Zeit um Mengen er- said mechanism for moving
said data head is In-  5o  h8ht, die glelch der Zeit sind, die fOr eine
Umdre- ferred from the current of the voice coil during the  hung dieser
Platte erforderlich ist, bis dlese Zeit movements of said data head which
have been       gr8ger als die gerlngstmdgliche Zeit zur Bewe- 



carried out.                                      gung zwischen den ersten
und zweiten Spurpo- sitionen ist, um diese Zugriffszeit zu erzeugen. 8. A
method of controlling the movement, in a data  55 storage device, of a data
head between first and  3. Elne Datenspeicherungsvorrichtung wie In ir-
second positions on a rotatable data storage disc,  gendelnem
vorhergehenden Anspruch angemel- each position being defined by a radial
track pos-  det, wobel ein Schwingspulensteligied den Da- 5    9
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tenkopf zwischen den Positionen bowegt.            Atre utilIse avec un
support d'informations sur disque rotatif, comprenant une tete d'acces aux
4. Eine Datbnspeicherungsvorrichtung wie In Ir-       donnoes et un
contrdleur pour oontr6ler la depla- gendeinem vorhergehenden Anspruch
angemel-        cement de ladite d'acces aux donn6es entre une dot, der ein
Magnetplattenlaufwerk enthalt.  6     premibre et une seconde position sur
lo disque supportd'informatlons, chaque position etantde- 5. Eine
Datenspeicherungsvorrichtung wie in ir-       finte par une position de
piste radiale et une po- gendeinem vorhergehenden Anspruch angemel-
sition de rotation, caracterise en ce quo: dot, wobei dioser Datonkopf
zwischen Spurposi-    le controleur est sensible A une demande de de-
tionen bewegt wird, indem diesermit einerfesten   1o  placement de ladite
tte d'acces auxdonn6es en- Auslaufgeschwindlgkeft beschleunigt wird, was
tre une premiere position courante et ladito so- diesen auslaufen lIAt und
anschlieSend so ver-    conde position pour calculer un temps d'acces
langsamt, dail dieser in der gewfnschten Positi-   pour deplacer ladite
tete d'acces aux donnees on ruht.
entre ladito premiere et ladito seconde position, 1s     le temps d'acces
etant superieur au temps mini- 6. Eine Datbnspeicherungsvorrichtung wle In
Ir-       mum possible de deplacemententre ladite et pre- gendeinem
vorhergehenden Anspruch angemel-        minre et ladito seconde position de
plate, afin de det, wobel der Regler die Temperatur sines Me-    coordonner
l'arrivee de ladito tteb mobile sur la- chanismus zur Bewegung des
Datonkopfs Ober-       ditb seconde position de piste avec l'arriv6e de la-
wacht und die Zugriffszeit erhoht, die erforder-  20  ditb seconde position
de rotation sur le disque ro- lich ist, um diesen Datbnkopf zwlschen den
gege-  tatif sous ladit t~te. benen Spurpositionen zu bewegen, wenn elne
zuvor bestimmte Temperatur dahingehend bour-   2. Dispositif de
memorisation de donnees solon la tailt wird, dall dese einen
Sicherheitspegel in el-  revendication 1, dans lequd ledit contrOleur eta-
nem Geschwindigkeitsprofil Oberschrelbtt.  25     blit un premier temps
pour deplacer ladito tbit d'accas aux donnees entre ladite premilre et la-
7. Eine Datbnspeicherungsvorrichtung wie in An-       dite secondo position
comme etant le tamps ne- spruch 8 angemeldet, der von Anspruch 3 ab-
cessaire au disque pour tourner de sa premiere hangt, wobel die Temperatur
dieses Mechanis-      position de rotation dteoctie a la seconde posi- mus
zur Bowegung des Datenkopfs von dam   3o      tion de rotation et, si ledit
premiertemps est infe- Strom der Schwingspule wahrend der Bewegun-
rieur au dit temps minimum possible de deplace- gen, die von diesem
Datenkopf ausgeffhrt wur-      ment entre ladito premibre et laditb seconde
po- den, abgeleltet wird.                             sition de pisbt,
augmente ledit premier temps par increments egaux au tamps necessaire au
dit dis- 3. En Verfahren, um in einer Datonspoicherungs-  36   quo pour
accomplir une revolution complete, jus- vonrichtung die Bewegung olnes
Datenkopfa zwi-     qu'A ce quo lodit premier temps soit superieur au schen
ersten und zweiten Positionen auf einem     temps de deplacement minimum
possible entre rotlerenden Datontrager zu sbtuern, wobel Jede    ladito
premlire et ladite seconds position de pis- Position von einer radialen
Spurposition und ei-  to, pour generer ledit temps d'acces. ner rotierenden
Position definlertwird; wobei das  40 Verfahren dadurch gekennzoichnet
wird, dall, aIs  3. Dispositif de memorisation de donneos solon Reaktlon
auf eine Anforderung, dieser Dabenkopf   l'une quelconque des
revendications preceden- aus einer aktudllen ersten Position in diese zwei-
tes, dana lequel un positionneur A bobine mobile te Position bewegt wird,
Indem slne Zugriffszeit  deplace ladite btt d'acces aux donnees d'une zur
Bewegung dieses Datenkopis zwischen den   45   position A l'autre. erston
und zweiten Positionen berechnet wird, wobel die Zugriffazelt grOIler als
die geringst-  4. Dispositif de mimorisation de donnees solon mogliche Zeit
zur Bewegung zwlschen dlesen er-    I'une quelconque des revendicatlons
preceden- stan und zweiten Spurpositionen ist, um so das    tes, comprenant
une unite de disque(s) magneti- Eintreffen dieses beweglichen Kopfes In der
so   que(s). 



zweiten Spurposition mit dem Eintreffen der zweiten rotierenden Position
auf der rotierenden  5. Dispositif de memorisation de donnees selon Platte
in diesem Kopf zu koordinleren.            I'une quelconque des
revendications preceden- tes, dans loquel ladite btt d'acces aux donnees ss
ost deplacee entre des positions de pisbt en l'ac- Revendicatlons
cel6rant jusqu'a une vitbsse de rotation par Iner- tie diterminie, on la
laissant tourner par inertle, 1. Dlspositif do memorisation de donnees
destine A    puis en la decelerant afin qu'elle finisse ea cour- 6    11
EP 0 394 572 B1                 12   1 I     | I|||| |||||   l so sur la
position voulue. 6. Dispositif de m6morisatlon de donnees selon l'une
quelconque des revendications preceden- tos, dans loquel ledit contrOleur
controle la tom-   5 perature d'un mocanlsme pour dbplacer ladit tito
d'acces aux donn6es et augments le temps d'accds n6cessalre pour deplacor
laditb tOte d'ac- os aux donnees entre des positions de plate donnees si
une tompirature pr6dteorminio est  10 jugee commo exo6dant un niveau de
s6curite A ce profil de viesso. 7. Dispositif de momorisation de donneos
solon la revendication 6, dans lequel la temperature du dit  1C mecanisme
de deplacement de ladie ttes d'ac- ces aux donn~es eat deduits du courant
de la bo- bine mobile au cours des deplacements prece- dents de ladite tote
d'acces aux donnees. 20 8. Procid6 pour controler, dans un dispositif de
mi- morisation de donnees, le deplacement d'une t~te d'acces aux donnees
entre une premiere et uno seconds position sur un support d'lnforma- tions
a disque rotatif, chaque position etant defi-  25 nie par une position de
plate radials et une posi- tion de rotation; ledit procdi etant caracteris6
en ce qu'il comprend 'etape consistant a: en reponse a une demands de
deplacement de ladite ts d'acces aux donnees entre une pro-  3o minre
position courant et une seconde position, calculer un temps d'acces pour
deplacer ladito tteo d'acces aux donnees entre ladite premiere et ladite
seconds position, ledit temps d'acces etant supefieur au temps minimum
possible de depla-  35 cement entre ladite premiere et ladits seconds
position de plate, afin de coordonner l'arrivee de ladite tteb mobile sur
ladite seconde position de plate avec l'arrivee de laditb seconds position
de K.>    rotation sur le disque rotatif sous ladit teb.  40 45 50 55 7    


