.. 226640 Core T MAGNETIC DIESK UNET AND METHOD FOR

" CONTROLLI NG THE SAME The present invention relates to a magnetic disk.unit
errpl‘oyl ng a sector servo system which perforns position control of a head
in attordance éth servo i-nformation di sposed in:each sector, and nore 5

particul arly, 26@@03' sk unit and iethod for controlling the same
whi ch can skip e serv ormation. Prior Art In a magnetic disk unit
enpl oyi ng a sector servo system which is generally used today, there is

provi ded in sector sg[?@é?gkbﬁ)él r[\lﬁggs‘fﬂox)lqroa Egl\ﬁ“kgﬁ%fh&n %ﬁﬁm ng a

track nunber and a for a position ween When no
command cones from a host corrputer a magnetic disk unit usually perforns

position control rrd plrE§erheaHvéiﬁ15H6kfe1tab&s h;easl rda%nb@icd d98k amaerén@lleyirfcjslek in
accordance wth servo in tor %gn n each gt %at Bed .called an
i dl e state. SSHER SETEHE" Y i) °f?'%rﬂ°tsﬁ 1Wo§?“%r°§‘p TH-thi s state,
t he commandagaesdanre witledieave|infereatirndisppesd dnseadh seekpret #nd BPEX unit

is pract Scaﬁéﬁtlﬁﬁﬂhyt heo ladhighelc tcﬂ@.kl Hi® 8hd@iR théd \REYcdritir@ElinlgNthe same
parti cul ar, cons magnetic disk unit used in a

t |
bat t ery- dri Y& nfﬂ'éﬁ"gb t'I}X?pé‘l’o"pé’r é‘b%é’f“ai’dm‘corrputer presents_a great

problem In viewof thi's, in a recent sector servo type magnetic di sk
unit, the ppyvgyr REtWite or read circuitry is turned on only for each servo
sector and is turned off for each data sector, the remaining section of
each sector to reduce power consunption durlng the idle state.

Speci fically, thénpowegnetfict diskwnnite eoployiad 25ector cerve systemwiwhitedsat a

leﬁd duty bé drd1fp .@adt&de&d%erme spaataqatirp@eeemr of RIaRh! &fEinker kR rvo
sol'ved bg the I nvention The' power of ratio write or read cwcwtry,

however 10j sinformaiipn GOREAINLNAY R iRgk RHpReT; §“‘%é‘céb§'éalt F8F VST s
limted by pékiftlien [btgédn ratcks hetvarenotdvemsed \comse crom arost heongater, a

Taanot i oy Rl disk! St uBIG pdt cotl? pREEERR bR SO ALk MAUIOUS dhaf |
thg power Cgﬁéﬁﬁﬁ#|¥ﬁ1held on a certain track in accordance with servo 1A%orgEt1on

in each sector. This state is called an idle state. When a command comes
15 from the host computer in this state, the command must be immediately

executed.

When a small magnetic disk unit is practically used, the ratio of

the idle state is very large. 1In particular, the consumption power of a
magnetic disk unit used in a battery-driven notebook type personal

20 computer presents a great problem. In view of this, in a recent sector
servo type magnetic disk unit, the power of write or read circuitry is
turned on only for each servo sector and is turned off for each data
sector, the remaining section of each sector to reduce power consumption
during the idle state. Specifically, the power of the write or read

25 circuitry is switched at a fixed duty ratio so as to reduce the

consumption power.
Problems to be solved by the Invention

The power off ratio of the write or read cirquitry, however, is
limited to about 40-50%. This is because the duty ratio is limited by
30 the length ratio between the servo sector and the data sector.

Therefore, it is an object of the present invention to provide a
magnetic disk unit and method for controlling the same to remarkably

reduce the power consumption.



2 Means for solving the Problens To acconplish the above-nenti oned object,
the present invention provides a magnetic disk unit enploying a sector
servo system which perforns positioning of a head in accordance with sgfvo
information 5 disposed in each sector, said nagnetic disk unit conprising:
position control means for controlling %ositioning of said head in response
to various commands and said servo information; first servo information
processi ng neans for processing said servo information supplied by said
head, exBeat for) selvimeithaubdoblehns om said servo i nformation, and 10
supplying said track nunber to said position control nmeans; second servo

i nformati on processing neans for processing said servo information supplied
by said head, T%)&?‘&EPE%& the pbexe rensiconed phinctat thenPEssents knstensieint from
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magnetic disk unit other than a write or read operation, and generating a
signal representing said particular operation mode; and selection means
for controlling, in response to said signal, said first and second servo
20 information processing means so as to selectively supply said servo
information to said position control means, wherein said position control
means controls the position of said head on the basis of said servo

information selected by said selection means.

25 In addition, the magnetic disk unit may further comprise means for
interrupting an operation of at least a part of the data write and read
means and the second servo information processing means except when the
selection means supplies the servo information to the position control
means.

30 In addition, the present invention provides a method for
controlling a magnetic disk unit employing a sector servo system for
positioning a head in accordance with servo information disposed in each
sector, the method comprising the steps of: procesping the servo
information supplied from the head; identifying a particular operation

35 mode of the magnetic disk unit other than a write or read operation, and
generating a signal representing the particular operation mode; acquiring
the servo information selectively in response to the signal; and



«information supptied fromthe head; identifying a particular operation 35
nmode of the magnetic disk unit othér thania wite or read operation, and
geneggtlng a signal representing the partlcular operation node; acquiring
the servo information selectively in response to the signal; and 3
controlling positioning of the head on th® basis of the servo infornmation
selected. Effects The present invention does not use the conplete servo
information 5 fromall thessectors in the idle state, but selects the

servo inf on:antxtdlmnﬁg QOB EVAVRYNG WE Olie 1HREE HLEHOHusES SHRhe M3 vB ORI oAl ion
control of ¢ %O ad Is performed with a m ni nrum nunber of the servo
ns

i nf or mati of. equently, the power consunption can be reduced by the
anount needed for computation for position control. 10 I n addition,
since the gey&ygtsof the wite or read circuitry and sone of the electric
circuits of the servo systemis turned off fromthe sel ected servo

i nformation to the next selected servo information, the consunption power
is further redu&bel pygsentatinvenhinh. dddsi adt Desctlieptomplett $dreoDimbuirigsiohd

Fig. 1 iss ardd ack meage@emhgwf.ng meagéﬁegeswgepéct%ntgmgﬁgﬁ%ko%crtaon

nmagneti c dlﬂ§°k uni.t accord ? to the pre I nvent 1 on
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enbodi ment i$ pegSommed wiih wininimhe mobher afobbe Glerss gimkbridARSnof t he
convent i Oﬂ&bns@lﬁﬁéﬂ}!l‘?u Q‘Q power conf\in?t%o;&'t lcin®dr@Glcdd BY AL bhddii! haldeR9 2

met hod for settl ‘% rarreters above enbodi nent in conparison
with that 87° CREPES ﬂ’lgrht Sr%CISlék%ﬂrﬁl"Btr ‘g. 4is a floachart illustrating

the' basi ¢ operation of the sector skipping control of the above enbodi nent;

and 2510 Fig.adaitford £iMuechud tpobézl 3 (Rl 'w'i‘gté e ?é'al@%ﬂ%ﬁt@ﬂ gperation

in the sector %&P gcontrol of the above enbodi nen
o e eYectric c1rcu1ts of the servo system is turned off from the

selected servo information to the next selected servo information, the
consumption power is further reduced by that amount.

Brief Description of the Drawings

15 Fig. 1 is a block diagram showing an arrangement of an embodiment
of a magnetic disk unit according to the present invention;

Fig. 2 is a diagram illustrating the timing of the power control
signal PWPS of the above embodiment in comparison with the power control
-signal PWPS of the conventional example;

20 . Fig. 3 is a block diagram illustrating a method for setting the
parameters of the above embodiment in comparison with that of the

conventional example;

Fig. 4 is a flowchart illustrating the basic operation of the
sector skipping control of the above embodiment; and

25 Fig. 5 is a flowchart illustrating the autoskipping operation in
the sector skipping control of the above embodiment.

Embodiment

Fig. 1 shows an embodiment of the present invention. In this
figure, reference numeral 1 designates a magnetic disk. A plurality of



Fig. 1 shows an enbodi nent of the present invention. In this figure,
reference nuneral 1 designates a nmagnetic disk. A plurality of 4 tracks
3 are concentrically disposed on the magnetic disk 1. Further, 50 sectqrs
are radially formed on the magnetic disk 1, as shown in Fig. 2(C). At the
top of each sector, there is provided sé&vg information 5, which is
followed by a data region 7. The servo infornmation 5 contains 5 digital
servo information indicating a track nunber and anal og servo information

i ndi cat i ngraaks of faset cangentEidal 0y didpose b thaf mafiﬁﬁhié (rjdacsbe- 1.7 h@ﬁfﬁg&i, ngp of
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frequency osciql a . 27 a_code,conyerter 28. e cirguit .25 caonverts
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to t Si Qe lifJer .21 t it s converted fragmgdigital "data to an
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t he head ang 3ccesspsran afifressedesessdrby two circuits. That is, the digital
servo information including the track nunber is supplied through the peak

detector 26 of_.the signa] 2 rocessi circuit 25 to a servo digital data
rocessing ci r i?u"ﬂ‘qt 51%%8?&8‘&%“9281 phSo BRRldE ded Mré;smﬁltm?a%rog

P S ng \ . . ed ! .
servo i nfdr nekheoputmitt af iheg si¢graloamsldifienf2ar istsubjedtedstonols@meimbealf i | t er
23 10 2 SEEN 292400 2801 HATHL AppRLORESSh Mok Bitblestinh CfiRufie'ACt Sfhednd
procel%sed.th e. The outguts,o?ﬂatpﬁese Ci rcuigtﬁs ?1 an gé cfatreuserﬁ'tgﬂ'aen MPU
(m crio- prs(ﬁelé%éipﬁacessing ircuit 25 comprises a peak detector 26, a VFO

(variable frequency oscillator) 27 and a code converter 28. The circuit

25 converts the read signal into digital data and sends it to a hard disk

controller (not shown) connected to a line 28A. A write signal, on the

other hand, is sent from the hard disk controller to the code converter

20 28, and then to the signal amplifier 21, so that it is converted from

digital data to an analog signal, and is fed to the head 11.

The servo information 5 read by the head 11 is separately processed
by two circuits. That is, the digital servo information including the
track number is supplied through the peak detector 26 of the signal

25 processing circuit 25 to a servo digital data processing circuit 31 to be
detected and processed there; and the analog servo information containing
the offset information is sent from the filter 23 to a servo analog
information processing circuit 33 to be detected and processed there. The
outputs of these circuits 31 and 33 are sent to an MPU (micro-processing

30 wunit) 35. The MPU 35 performs seek and following control of the head 11
in response to a write or read command, and supplies a D/A converter 41
with the output obtained by computation based on the command and the
servo information 5. The output of the D/A converter 41 is supplied to
the voice coil motor 13 through a notch filter 43 and a motor driver 45,

35 thus moving the head 11.
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30" unit) 35. The MPU 35 perforns seek and foI 1 owi ng control of the head
11 in response to a wite or read command,: and supplies a D/ A converter 41
with the output obtained by computation based on the command and the servo
i nfermation 5. The output of the D/A converter 41 is supplied to the voice:
coil nmotor 13 through a notch filter 43.amd a notor driver 45, 35 thus

novi ng the head 11. 5 An ROM 36 and an RAM 38 are connected to the MPU
35. The ROM 36 stores a m.crocode 37. The microédode 37 is transferred from

the ROV 36 to thg BAM 38 uhan 4P sRONR b UERSS o 1BCsDeRTer M SECt Of
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and C forcbmcltdaetostta&q,os\ehéﬁ,ﬁ\,uu} Issbe described |ater. The servo
digital data processing circuit 31, responding to the signal representing

the initiation of the idle state, generates, by using the paraneters, a
power control siNgnt tRYARWeasExE ten afsuck@poairangementi o8 Sxplifmedsi gfihe
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15 B' and C' for the idle state, which will be described later. The servo
digital data processing circuit 31, responding to the signal representing
the initiation of the idle state, generates, by using the parameters, a
power control signal PWPS based on the servo information 5. The signal
PWPS, which turns on and off the power of respective circuits, is

20 supplied to power on/off terminals, such as power save'terminals, of the
signal amplifier 21, the filter 23, the signal processing circuit 25, and
the servo analog information processing circuit 33. Here, the signal
amplifier 21, the filter 23 and the signal processing circuit 25 function
as a data write and read means, whereas the servo analog information

25 processing circuit 33 functions as a means for processing the analog

servo information.

Fig. 2 illustrates, in comparison with a conventional system, the
timing of generating the power control signal PWPS when the head 11 is
held on the same track. As shown in Fig. 2(A), the conventional system

30 generates the.power control signal PWPS for each sector in synchronism
with a sector signal produced for each sector. In contrast with this,
this embodiment does not generate the power control signal PWPS for each
sector, but generates the power control signal PWPS for every other
sectors as shown in Fig. 2(B). Assuming that the on-state duration of

35 the power control signal PWPS is Tl, and the period of the sector signal
is T1+T2, the duty ratio of the power control signal of the conventional
system is given by 100T1/(T1+T2), whereas the duty ratio of the



servo information. Fig. 2 illustrates, in conparison with a conventi onal
system the timng of generating the power control signal PWPS when the
head 11 is held on the same track. As shown in Fig. 2(A), the conventiqpal
system 30 generates the power control signal PWS for each sector in
synchronismw th a sector signal produceﬁ for each sector. In contrast with
this, this enbodi nent does not generate the power control signal PWPS for
each sector, but generates the power control signal PWPS for every other
sectors asmbbpdimentnisigiver? bF) 100Za(T1I1g2) hatInt dcheenwartdat, etishidaty oratib &6

the power weniiRlaisanak FMESthe: Th. uandod ifieSlg1ogylent he sector signal is

TI +T2, the duty ratio of the power control signa theé conventi onal
systemis given by 100T1/ (Tl +T2), whereas the duty ratio of the 6
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(period) of regdin vVQ i Is . A feedback raneter for
per f or m ng theq}s't a I%?gggt\'e/e(r)r g%%ﬁegﬁmé}gﬁ tg’ﬁrgir'r“éflgrﬁ?ecﬁﬁgttd%?ﬁfﬁ g the
duty rati &ebY° tiR€opmtdencontrol 10 signal PWPS. The conventional system

uses W thout change the three paraneters A B, and C which have been
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node to the idle nD
i nvention, on the other hand, 15 sinultaneously replaces the three ~—r

parameters A B. anpapambtidt BoF aRRLANIRiAY thE dutyNfatio bErtHe Bokél &oHPAS DY
usi ng 1t0hesrp C£0%99§ 37 so that a new duty ratio is established when the
system enté th e 1dle state fromthe wite or read node, as shown in Fig.
3(B). Thus, the power control signal PWS as shown in Fig. 2(B) is

generated, and The édifveni8iGhalli SPstelh@es without change the three parameters A,
B, and C which have been already set in the registers, when the system
shifts from the write or read mode to the idle mode, as shown in Fig.
3(a). The system of the present invention, on the other hand,

15 simultaneously replaces the three parameters A, B, and C with parameters
A', B', and C' for the idle mode by using the microcode 37 so that a new
duty ratio is established when the system enters the idle state from the
write or read mode, as shown in Fig. 3(B). Thus, the power control
signal PWPS as shown in Fig. 2(B) is generated, and at the same time, the

20 servo control is stabilized.

When the interface 51 detects the arrival of a write or read
command from the host computer 53, it sends a signal representing this to
the MPU 35. 1In response to this signal, the MPU 35 sends the signal
representing the termination of the idle state, and the original

25 parameters A, B, and C to the servo digital data processing circuit 31
via the 16-bit bus. The servo digital data processing circuit 31 holds
the power control signal PWPS at the high level so that the recovery to
the normal write or read operation on an identical track is achieved.
More specifically, when a write or read command comes from the host

30 computer 53, the hicroéode 37 replaces the three parameters A', B', and
C' with the original parameters A, B, and C, again, and returns to the
control for the write or read mode.
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. 20" servo control is stabilized. V\hen the |nterface 51 detects the arrival

of awite or read conmand fromthe host conputer 53, it sends a signal
repfesenting this to the MPU 35. In response to this signal, the MPU 35
send$ the signal representing the termnation of the idle state, and the
original 25 paraneters A, B, and Cto the servo digital data processing
circuit 31 via the 16-bit bus. The servo digital data processing circuit 31
hol ds t he power control signal PWPS at the high i#evel so that the recovery

to the nornal | o ntical track .i.s ved.
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processing Ci Servo ana processing Cir
33, thus aths é;.gngl taﬁlglbﬁ,wgr lea\}:@ecﬁ,ﬂ{tmeB the signal process:.ng circuit 25

and the servo analog information processing circuit 33, thus achieving

the power save control.

Fig. 5 is a flowchart illustrating an autoskipping operation in
20 which the l1-sector skip or n-sector skip is automatically selected in
accordance with the duration of the idle state. Here, n is an integer
equal to or greater than two, which represents the number of sectors to
be skipped. For example; when n=2, the servo iﬁformation is read every
W three sectors to be used for position control.
25 ' At step SP11 of Fig. 5, a user enters an autosklpplng command from
the keyboard 55. The microcode 37 enters into a wait state until the MPU
35 terminates the command execution from step SP12 to SP13. When the
command execution has been completed, the micrdcode 37 decides whether
the next command comes or not, and returns to step SP12 when the next
30 command comes. Thus, the autoskipping operation is not carried out while
- commands continually come. ' '

On the other hand, when the next command does not come, the
autoskipping operation is started. In this case, the microcode 37 starts
time count by clearing a timer at step SP1S5. This is performed so as to

35 take timing Tn to start the n-sector skip. Subsequently, at stép SP1l6,
an autoskip is tested wheiher it is ON or OFF. If it is ON, n-sector skip
is started at step SP18 after the time Tn has elapsed.



Fig. 5is a flowhart illustrating an autoski pping operation in 20 which
the 1-sector skip or n-sector skip is automatically selected in accordance
with the duration of the idle state. Here, nis an integer equal to or .
greater than two, which represents the nunber of sectors to be skipped. For
exanmpl e, when n=2, the servo information®is read every three sectors to be
used for position control. 25 At step SP1l1 of Fig. 5, a user enters
an aut oski ppi ng command fromthe keyboard 55. The m crocode 37 enters into
a wait state udheh thecadfisk3p iscnot rom es dtep SEIGHROE wh¥A CtHe Qﬂnef rranhad ep

SPA2 10 SRIE.yetfefedsld £OUTEDEAICCHI NditEr PR £OTRAEL S ot ELoTHELRO00S

37 deci des whet her next conmand cones ur ns *SP12
when t he ﬁBlHeqS‘G"thyonﬁ’éﬁd“ESﬂ%%de 371desides, whathess khe) mienty cnpeand icomes mot
carried oubtvdti keer GERONGMmACENriBEadUty neswRor Qkiphér Q-Be¢tdiaBRip \WRe t he
next ¢ Se th g raiion is,started this
case, f[?, hm;Q%gcr‘rlggodJm %9&%“3 ﬁfﬁg{. %Kbgﬁbg u?e%??%g oRmand & Fps?g%) 'SP15.
This is p&ht gifserads &% fusnsrff she skipping Fervcocentnol ahstapsiRAloramski p.

Subsequent-éyurnat ts tstpp IPLQ. ﬂmsautl%lil-gedt&rtﬂ&'tpedrvmteéﬂr iskip SisON or OFF.

it is t o at. ste t-he_tine Tn has
eI apsed. m@%\ﬁg&’&héﬂéﬁﬁ 8§k| pglt ?se&q et gf&’sﬁ%PBc%ny‘%ﬁ e SheRFeanEine ne Tn
has not ykRtil sheenexstcommapd Spies schéhat moce orffektive povtrashed cantsdefis
SP19. 18ubsenieatl y, the m crocode 37 decides whether the next conmand cones
or not at step SP20, and carries out n-sector skip or 1l-sector skip until 5

the next conmand cones. After detecting the next command at step SP20, the
m crocode 37 t Ghessestor tdkdppitipoontrodets pectotmed bytdeseepingPetie iddel ret ur Re/

to step SPie.Thus thkhgalk sester tﬁglaoepagmﬂﬁ&tmrsmtm'&eausmtll cal l'y
sel ected and .execut ed,jn .accordance WI Ine unti]_ the next

cormand cHPELeE, t"nzif”‘ ePRFFIEP Q% @ g?l\'iﬂ’tsﬁ%éagofﬁ egrat Lo1halE; the oved.
The sect orotadipgi tigecofitthel mmnq;ecfdmkeb byherettbet numpet hef irdtetishade.a | n
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Tavr = 16.66/2 = 8.33 msec.
In the sector skipping control, write or read becomes possible after five
sectors has passed since the write or read command arrived. Accordingly,
the time due to this delay is expressed by

20 Tdly = 0.333 5 = 1.665 msec.
where 0.333 is a time in which one sector passes. The sum of these times
becomes about 10 msec.

Since the probability that two commands immediately before and
after the idle state access the same track is very small, the seek
25 operation is usually executed before the command immediately after the
idle state is performed. In this case, the access time is identical
regardless of the presence or absence of the sector skip.

According to the present invention, during the seek operation in
which the head moves from one track to another, the servo digital data
30 processing circuit 31 generates the power control signal PWPS as shown in
Fig. 2(aA), thus saving tﬁe power consumption during the seek operation.
While the head is moving across the tracks, it is necessary to read only
the servo information of each sector of each track, but not necessary to
read from or write on the data region 7 of each track. To achieve this,
35 when the current operation is the seek operation, the MPU 35 sends a



P

-reaches the initial position of a target sector is equal to half the
rotating tine of the nmagnetic disk 1: - when.the nunber of rotation of a 15
spindl,e is 3,600 r.p.m, it is expressed by Tavr = 16.66/2 = 8.33 nsec. In
the sector skipping control, wite or read beconmes possible after five
sectors has passed since the wite or rea® conmmand arrived. Accordingly,
the tinme due to this delay is expressed by 20 Tdly = 0.333 5 =

1. 665 nsec. where 0.333 is. &, time in which one sector passes. The sum of

these ti We%l‘éﬂﬁprﬁ%r@Mﬁn&QhQ‘sg&k %Mﬁgetomtﬂ?as@rbbtéﬁ Igg%rac commands

I mmedi atel y _before and after the id access s very
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i mredi at el yraftesvingheincdlie Mt ale respmese aomaht &igiai, Sseﬁﬂsethet powé@ccess
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Accor di tffci the&%resent | nventi on uri-ng e See op r
head moves ¢ e theaskamad Breressing t%éc‘égr ¢ Qﬂdgth%llse@a?aﬂreéogprocesm ng
circuit 31 igfooratties rrbeegpingr chantitod3. SI gfledhlE’WﬁeaS Silrewit d QrE'lge t26M\)

hus savi NG PQRaKCEne” AUHITELLARINIEAY s 3%, RENAL Ol P Lo & Ligaheac

i's moving agross the It IS ne
i nf or mat i orfP6f SEXChIntorpatiag of sakht brack t%l}ﬂ"en'éﬁU ﬁécesl@amnitr@#eadhlic om or

wite on tibedanerregitenl sighabasest faalk. t@l&ﬁ@e?é@ tdmgse &ch&l@dﬁ aTrQe
t enas a
currentypgegt i, | :li<nt Re SBBHe GRS %&@%1}1% toﬁ&%tg/g % Sl tqge Ihggg\g%r ngge

representing the seek operation e Servo
circuit 31PPYer (RRtAY- BH"‘%UEWPSI'H‘é shavpoinFgige a?(Ada!-%l lﬁpéc@!ﬂyl vieilei thei t

3L/ in resyheadast beldhah i gﬂaﬁtlcﬁenﬁlﬁacﬂcheaﬂm%rndtouﬁédﬂdusixgjléthe R&RR as
shown in Figge Zioh t?‘h&? ssﬁgfl?éreﬁgp%xjow Hle se?léﬁorlég{gti'unl tgcté‘ss‘"ﬁt 8. St gnal

processing . CIrCUI servo anal 69 Q1 cui t
33. By thi $nVeHdeR, Yhighuysesathe peper ant)m]y sigmale PR dpomg tbgmeredsl si gnal
PWPS i sl5at opeeatiogh | evel, and sends the servo information of each track to
the MPU 35. In contrast, whi | e
The present invention applied to a 2.5 inch, 50 sector, 3,600

r.p.m. hard disk unit employing l-sector skipping control, can reduce the

total consumption power by about 20% in comparison with a conventional

hard disk unit.

20 Advantages of the Invention

As described above, the present invention carries out the
positioning of the head by using the sector skipping control in the idle
state where the head is held on an identical track and no write or read
operation is executed. More specifically, in the idle state, the presenf

25 invention does not use the servo information from all the sector, but
selects the servo information from every other sectors or from every
three or more sectors so that the head positioning can be performed with
only a minimum number of the servo information. The power of electric
circuitry of write or read system and the servo system which are not

30 needed in the idle state is interrupted, from the arrival of the selected
servo information to the arrival of the next selected servo information,
by the power control signal generated in accordance with the timing of
the sector. As a result, the consumption power can be reduced by that
amount. In addition, the consumption power can be further reduced by the

35 amount needed for computing for position control.



t he power control signal PWS is at the low level, these circuits are 10
kept OFF. In the above-nenti oned conventi onal teck‘ﬂlfﬂﬁ"wrllnﬁﬂﬂml he power
control signal PWS as shown in Fig. 2(A) is used i ad 1S,
held on.an identical track, and is not L@ed during the séek™opération. “This
Is different fromthe seek operation of 'The present invention, which uses

t he power control signal PWPS during the seek 15 operation. The present

i nvention applied to a 2.5 inch, 50 sector, 3,600 r.p.m hard disk unit

enpl oyi ng 1-sector skipping control, dc&AIM®duce the total consunption power
by about 20%in conparison with a conventional hard disk unit. 20

Advant ages of the lnyentj.on As _desqribed above, the present |pvention
carries oEf thé "‘%%‘Fﬁ%rﬂ‘ﬁg Wt T‘Fé‘ﬁﬁggﬂg By SBET9Hg sfﬁ'édp§¥ﬁ‘f?ﬂ "gk‘Fl’bBFﬁ%m‘
control i positdohing oftatheadiir ectdralancadviith sheatve dnfamat it dispdsetr ick and

No write eacH @adtdNCEaid ARghetieXedk it Mmprafiggifically, in the idle
state, the present 25 invention does not use the servo information from all
the sector, but selects the servo information fromevery other sectors or
from eSery thrpesitionorontsel merss Sort baritrivh2ime ads poivntihgRifngaidn be
perfornmedpuid,h only a m ni num nunber of the servo information. The power of
electric circuitry of wite or read systemand the servo systemwhich are
not 30 needed in the idle state is interrupted, fromthe arrival of the

sel ect ed servofirdtoseetd dnfarmathen procesiingfmédns fex tprocdszihgsaidr ¥érvo

i nfor mat i oReorR¥tidie sepggedwtssgét: h%itagr\adxtgsgeirﬂ} sdtmka&&@@gag&go%r gﬁf& t he

timng of the sector,. a resu e consunptl on power ca uced by

that anoufitFVo ANERIARLIY, andSUPBhEREpELih thade musber 58 $3id ResitieBuced by
t he 330anventiroleeshad; f or conputing for position control. 10 CLAIMS 1.

A magnetic disk unit enploying a sector servo system which perforns
positioning of a head in accordance with servo information disposed in each
sector, said nﬁ&ﬁﬂﬂﬁ E°Eﬂ°sRn{ﬂﬁmPtERﬂTBF?gﬁﬁﬁjpg means for processing said servo

information supplied by said head, extracting from said servo information
an offset amount from a track center, and supplying said offset amount to
said position control means;

15 data write and read means for supplying a write signal to said
head, or for receiving a read signal from said head;

identifying means for identifying a particular operation mode of
said magnetic disk unit other than a write or read operation, and
generating a signal representing said particular operation mode; and

20 selection means for controlling, in response to said signal, said
first and second servo information processing means so as to selectively
supply said servo information to said position control means,

wherein said position control means controls the position of said

head on the basis of said servo information selected by said selection
25 means.

2. The magnetic disk unit as claimed in claim 1, wherein said
particular operation mode is an idle mode in which writing or reading of
data is not executed.

3. The magnetic disk unit as claimed in claim 1 or 2, further
30 comprising means for interrupting an operation of at least a part of said



5 p05|t|on control means for controlllng p05|t|on|ng of said. head;
first servo information processing means for processingis m

i nf awat i on supplied by said head, extracting a track nunﬁ ﬁmm“lmmlmll
servy i nformation, and supplying said tr fk nunber to sai d*poSithort 10
control neans; second servo information Z ocessing means for processing
said servo i nformat I on supplied by said head, extracting fromsaid servo

i nformation an of fset anount. froma track center., . ~and supplying said of f set
anount to Gabadvpliei ahdregdméams ahiseid icond servqlaltnefomatu@namcbceeaﬂlqreans
for suppl W%sae#ﬁebi:avl'&lnggﬁid @16 idn"Rafhs Shp19ks KGRI YdMB Enfdde £irded!
fromsaid he%d q: enti f Cc,;]umeans for identifying a particular operation
node of sal FHot PR FPEECLM*A Bt her than a wite or read operation, and
generating a si gnal representl ng said particular operation node; and 20

sel ect i on manSrHeoma@mtleochigknqmﬂ s! ERANEE S Qn?adn@ S5k Wglims S2I.d3Tirst and
second L nfor ans so o0 selective %r supply said

focessin

servo i f ianTitns sse eag’p‘ﬁ‘sf“F??Fn%Ege‘ftrsoFa’r%zfﬁEWv%l‘?é?@?ad:lgﬁl PotY&h¥on
control nexhercsaeteol s the position of said head on the basis of said servo
information selected by sai d selection 25 neans. 2. The. magnetic di sk
unit as cl | med_in claim wherein sajd particul ar operation m)de s an

i dl e node V\/rﬁkt‘,"hmmettf‘ﬁgd’ﬁtk pritieAgcimgdip pay (foe eksdainel 3.3, The
magneti c dihskekmlsméssedleatxmudmems:Isalent]s eaid® setwo uhéorrﬁ(tlomrmfom&myrreans
for interrypks g ABrOReEaLION of at | east a part of said 11 data wite
and read neans and said second servo information processing neans except
when said sel ection nmeans supplies said servo information to said position
control0 n#ans. M methodlifer negutedllingi skmagneticaslisk aindedenplogivyg @ngedtorcl ai s

1 - 3, 5 vhei8idystah korCh&biti R AP aANRe L 1R C R 0SBk S GEMP sk PE O TR 1T 165 OM

ever
y disposed in each sector, said method comprising the steps of:

processing said servo information supplied from said head;

identifying a particular operation mode of said magnetic disk unit
15 other than a write or read operation, and generating a signal

representing said particular operation mode;

acquiring said servo information selectively in response to said
signal; and

controlling positioning of said head on the basis of said servo
20 information selected.

7. The method for controlling a magnetic disk unit as claimed in claim
6, wherein said particular operation mode is an idle mode in which
writing or reading of data is not executed. '

8. The method for controlling a magnetic disk unit as claimed in claim

25 6 or 7, further comprising the step of interrupting an operation of at
least a part of a circuit needed for writing or reading data and of a
circuit needed for reading said servo information except when said servo
information is selected.
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ot her sector. S The magnetic disk unit as claimed in any on of cl ai s
1 - 3, wherein said selection neans sel ects sai ﬁ‘WImﬁu“mH on from
every three or nore sectors. 10 6. A et hod a mag&etl C
di sk unit enploying a sector servo systlm for poSi t§ oni ng a head in
actordance with servo information disposed in each sector, said method
conprising the steps of: processing said servo information supplied from

sai d head; i deRiidexhad z%rpééﬁﬂrswiﬁ{g QPRd el 08 amemﬁft 84| afRE Gk wi' sk
unit 15 other_t ener at i

r a, sl
r epr esenPPhdSs ﬁpﬂ“ﬁaﬁt?% &r a‘ﬁ"e&ﬁé? atar ns?ﬁi’d'em%ﬂfﬁl"g‘?“hés s%ﬁlﬁgg'e‘} \fBg
i nf or mat every okbet iseetorsi.n response to said signal; and controlling
positioning of said head on the basis of said servo 20 infornmation
sel ected. 7. t hod for ntro a neti,c disk unit .as cl ai ned
in claint®: wibf é'f‘r'fhgg ‘Jt} p‘é‘?’ﬁr@ 1a{’rg Bp'Eﬁ'%'gitbﬁragHe“'}% 8% GlaimeddRe®¥n which
writi®g onerofadlaignsoé thaBa wheradd saidcsemw. ifformatilkine isrddledtédifrom
control | p{g2 tHPESL | frordl Skctbdst as clainmed in claim25 6 or 7, further
conprising the step of interrupting an operation of at |east a part of a

circuit needed for witing or reading data and of a circuit needed for
readi ng said servo information except when said servo information is

sel ect ed. 9. The nethod for controlling a magnetic disk unit as
claimed in any one of clains 6 to 8 wherein said servo information is
selected fromevery other sectors. 10. The met hod for controlling a

magnetic disk unit as clainmed in any 5 one of clains 6 to 8, wherein sald
servo information is selected fromevery three or nore sectors.



