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APPARATUS AND METHOD EMPLOYED I N DI SK DRI VE TO ENABLE SI NGLE SI GNAL LI NE TO
BE US M SSI ON OF BOTH READ AND CONTROL SI GNALS 5 BA;?WW
THE Iﬁwmm present invention relates to a disk drive ap I”Emlﬂw
equi pped W th.a first anplifier for anplifying a read signal read hy,a he

froma di sk nmedium and a second anplifier for further anplifying 10 e

read signal amplified by the first anplifikr,~and nore particularly to an

apparatus and nethod for enabling a single signal |line connecting the first
and second anplifiers to be used for both the transm ssion of a read signal
fromthe first anplifier to theTlBLEeCENFHENPNVENEIONand t he transm ssion

of a control signal fromthe second anplifier to the first anplifier. Hard

di sk drives (HIARHARARIKNn METHORKEMPLOEERpPYr RIGKeBRIVE FEaBNABLBat a

recorded on disk nediuns, 20 using heads. In hard disk drives, data

magneti cal |y r etBVGlE SFCRAReBRIE | €O BEKUSFRgRER| ERANSMIFEEONNPFi BOTHad

(reproduced) by a nagnetic _head. fs a result, a faint read signal is output
fromthe head. FAfR é&%dcg¥ﬁ%%} PLCNABSt to a head anplifier circuit in 25

the f f IC chip, i.e., - d si | i t ot
he hoad 3G 8 ampl 1] ed by BRCHHGLOR 80 BTN 0t Re head TG,
dth -2 i ed ' I A AN h L. 1O . Th
eadiwrite 1C det oot ShenBr AEEBhet  HAPh BRoRetRECE! GRar SRS REed oy t ne-
lifier. | he.h | . @ f1 exi bl
ot ed ¢l rcui (At ERG TREre ¢ PR gt For PR R ko®, P ol et ng

renote fron‘th%nﬂﬁ {8ghgafe 29ds chh €dr8a82a8¢ RORLLANErbA khhgsgtructure,
the wiring (wring pattern) between the magnetic head and head ICis

i nevitably | ongredfudhi Sndeansetbnd &Mp1VEiengrbasrarbhel bRguctgnag and
capaci tance. Accordingly, a faint read signal output fromthe nagnetic head
i s signilfd cant yhe nféadnsegndy aopiiefiedToyatbedfihss, adppafidee, Pahdnt
Application KOKAI 15 Publication No. 2001-184619, for exanple, has proposed
a structure inmévehpaheitiebairl te anuapparahushanduspthedofiorhat supports
the magnetic head. In this structure, the wiring between the nmagnetic head
and head | C caremabkigt@netng bfds hgeat di hperyconneatingdtbeafiésssnand
capaci tance of the wiring. can be reduced. However, the nounting of ,the head
| C on the suspetRFPAiamrbtELass FA PegHEeds fPRePBERsERE REaBsShESSicR.

Co tly, t hod ld b i 25 first i fi f

op ying & f bt reead of bR T GEEh: Che oRTERE REASETEENEARthENG & second
[ifi f f | EVi d,si i £ i -.3 th

??Fs; ;ﬁgii?{erééééﬁés%@p#%é¥%gg %ﬁgt%@gaﬁgéﬁgﬁgﬁggﬁég§%ggapéatfﬁlthe hgad

IC, the first agphhiiefrbfi fle S80E6ARECakpPIELBE BEaEnLCEiLBEt his new
structure, the first anplifier can have a small size and hence can be 5

mounted on a snahhl pFernear the magnetic head, e.g. on the suspension or
on a stationary portion of
Hard disk drives (HDDs) are known as disk drive
apparatuses for reading data recorded on disk mediums,
20 using heads. 1In hard disk drives, data magnetically
recorded on a magnetic disk (magnetic disk medium) is
read (reproduced) by a magnetic head. As a result,
a faint read signal is output from the head. This
read signal is input to a head amplifier circuit in
25 the form of an IC chip, i.e., a so-called head IC.
The read signal input to the head IC is amplified by

an amplifier (read amplifier) in the head IC, and then



"a carriage. Moreover, since a faint read signal read by the magnetic head
is first anplified by the first anplifier near the head, and is then
transmtted to 10 the second anplifier, it is less influenced by noise,
even if the wiring between the first and second anplifiers is relatively
long. In the prior structure, the control signal is transmtted to the
anplifier in the head ICto control 15 the_head I C. Wen the
above-descri bed new structure is enployéd,zit—is necessary to transmt the
control signal fromthe second anplifier to the first anplifier. In this
case, if a signal line dedicated to transm ssion of the contral signal is
enpl oyed, 20 theuRbibed b pefARrAéWritgnac |(kgasd/wgiteccbasaglt 3@ hereby
make the | ayout of the ?emastructure conplicated. To avoid this, a nethod
coul d be devi seBhanerad{NeikeghGl dptREtes@ndt decrdgsnidatend reBadhsi gnal
anplified by the first anplifier to the second 25 amplifier is also used to
transmt the coﬁ%gB?fsPﬂHEFfF?gnPVhE%§eEHR§lgﬁﬁFPfier to the first
anplifier. However, in the new structure in which a.single -4 i gnal
line is used to trangﬂ'i PeBSFﬁ\f{ h%é-BFe agi &E:allsaﬁlt‘j’u&jfﬁtd{]gﬁn &yifad c’fflhe read
signal cannot b Lt ed. whil.e .t QN Si l, ei;ng:transmtted,
unlike.tﬂg prip% é!?ggggéesgiﬁg%?dfnS???QSBﬁgkghé%?ggtF@F sﬁ%néh is
transm tted whitge! bgriead hosteag) nghseExa dasa t&t@holtgcg%g% posi tion
information for head positioning and I's |spersegly recorded on a magnetic

di sk, correct pegbth8§nbBier ABRHOANARYaN2kdPE baad. pbQ+BBhEF JHMYARY OF THE
| NVENTI ON The present i nventi on has been devel oped in |ight of the above,

and ai ms to preyephicthBep €hekwiking apRaEALUPatReTR)VBeldRican eadi ng period
fromoverlapping with the period in which the control 15 signal is
transmtted frovhéheagrebhd hepdi &hdr headt e fisr $headplbiliverl onghere a
single signal line is used to transmt both read and control signals,

t her eby J@ event Thissweansdihatr thdi Wgréngohas Tohdghi dhguchenaiemandccor di ng
to an aspect of 20 the invention, there is provided a disk drive apparatus
whi ch executes PeBRELbANAY.coRAFEBFALBIPpYsi Bi dBiBthEsack §ignedr @atPPsési tion
on the basis of servo data read b %HS head fr n1eacH of, the servo_areas

di spersedl y arrBheRdtBR BegnekifeBramh 1ehsigndtisgnily, dnddisrsedsby
conprises a firgt.anplifier, second anplifier, signal line and transm ssion
control ler. The"PtP§t amplifier anplifiers a read signal read by - 5 the

head- from t he di sk i . Th co lLf imen r t\her . A L t-he read
signal anplified byn?%eggk%gt%gzgripgggggfﬁeP§F§n§l4ﬁ§%§g%?ﬁﬂ§3 qﬁél
transmtyghe repd,signaliohr K81 BB0LLABY 6ARD! icbrebxbapilke $8E0Rdcposed |
anplifier, and also to transmt a control signal fromthe second anplifier
to the first anmpl btkgetutBeinonhieh shenakaldeirng iysedun®edodin’ @het he first
anplifier. The transm ssion controller sets a period of tine in which the
transm ssi on of sthpenshbnotha@ suppabtkr et hagretdired haapl.i f iIer thd st he
first anplifier is permtted, so that it does not overlap a period of tine
in which the sestoudbtuzei stheadirAddi betwakenobhecmagasd iadheactagas of the
invention will be set forth in the description which 15 follows, and in
part will be obReadsIfreanthe 8BsEErperonandr aggPredNgdar ned by practice of

the invention. The o¢objects and advantages of the inventiqgon may be realized
and obt af hed bythﬁahgdBFt?HEeiﬁggrﬁﬁﬁﬁgéF?PFés°§n&g80WBFﬁ&€i6%? be

Urivis G THE RARRRE=She HoEB RNy G BPARCATE, Sincef AREd fCorbbtheea 1 n
and constitute .00k 0hot BE ABECLLLGANOT4 gh! W £Rke ppTRARAGA 9E the
size.
Consequently, a method could be devised where
25 a first amplifier for amplifying a faint read signal

output from the magnetic head, and a second amplifier

for further amplifying the read signal amplified by



25 the general description given above and the detail ed description of the
enbodi nents given below, serve to explain the principles of the invention.
- 6 FIG 1is a block diagramillustrating the configuration of a hard
di sk drive according to an enbodi ment of the invention; FIG 2Ais a view
illustrating a format on a disk 5 11 appearing in FIG 1; FIG 2B is a view
illustrating a format for a servo area provided on the disk 11; FIG 3 is a
bl ock diagramillustrating the control unit 22 enpl oyed in the enbodi nment;
10 FIG 4Ais aviewillustrating the position of a servo area
corresponding to the period of tine in which the head 12 shown in FIG 1
reads servo datkhe FfErsupnelhfipenasfowsad LtReteadePdr fhef aaPliZASH ssi on
perm ssion signal TP output fromthe 15 transm ssion permssion circuit 36
shown in FIG 3}nm@on@€¢§ nviey Pepdsifat PR fhEshaeBPeimier BedBBvo
mar k detection signal SNP out put froa1the SM det ector (servo mark detector)
31 shown in FI GeRaraies TEONthephedR L agr A FREGsPRY: ShEUSTESRY r ERe20

unit 24 accordi to a first nDdifiﬁation of i?e enbodi t: FIG 66 is a
View 1 1ustratifGFthe MRbEt b GPRaletPyD SARLLsFUAS! 286 GEREFaER BS the
SG t h i | » 25 FILG 6B i

Ciew 1 ey at ToVSHEE GalEERALLTards SRANNCHE KbbhericTRentr ehy' peri o

gfc Itfsng Llnew"‘h'sﬁ%'x\}\:ﬁﬁe h%@é‘% s:?S'RV‘@ri8nF£Gst&t58ﬁQ§y5SB¥‘Bigﬂt gg -7 _FIG
g the vet or m of
a carriage. Moreover, since a faint read signal read
by the magnetic head is first amplified by the first
amplifier near the head, and is then transmitted to

10 the second amplifier, it is less influenced by noise,
even if the wiring between the first and second
amplifiers is relatively long.

In the prior structure, the control signal is
transmitted to the amplifier in the head IC to control

15 the head IC. When the above-described new structure
is employed, it is necessary to transmit the control
signal from the second amplifier to the first
amplifier. 1In this case, if a signal line dedicated
to transmission of the control signal is employed,

20 the number of required signal lines is increased to
thereby make the layout of the new structure
complicated. To avoid this, a method could be devised
where the signal line used to transmit the read signal
amplified by the first amplifier to the second

25 amplifier is also used to transmit the control signal
from the second amplifier to the first amplifier.

However, in the new structure in which a single



a transm ssion permnission signal TP output fromthe transm ssion perm ssion
circuit 36 shown in FIG 5; FIG 7 is a block diagramillustrating a
control 5 unit 24 according to a second nodification of the enbodi nent;

FIG 8Ais aviewillustrating the waveformof a servo gate signal SG
generated by the SG generator (servo gate generator) 33 shown in FIG 7; 10
FIG 8B is aviewillustrating the position of a servo area correspondi ng
to the period of tinme in which the head-124shewn in FIG 1 reads servo
data; FIG 8Cis a view showi ng the waveform of a transm ssion perm ssion
signal TP output from 15 the transm ssion perm ssion circuit 76 shown in
FIG 7; FIG 9 ksigaall awnkarils uselkultd nrexpmdithibegH thexand igigmiider of
processing routines including a control signal transm ssion routine, which
are 20 execut edaddr cogtzeive iignizdr,r el araer edessilngamet: tdd rd

nodi fication of the enbodinent; FIG 10A is a viewillustrating the
position of a séransmis&ecdomhédortdiengond ritle signiadd if beimg i n which the
head 12 shown in FIG 1 reads servo data; 25 FIG 10B is a view

i llustrating th&rsospattedn wgldkea ther @é’l%ctsd’rrl{ﬂﬂ@@ Ssmwrérldtgéd( by the
SSP generator (servo sector pul se generator) 32 shown i n 3;

and FIG %0C isid §h§mFPP¢E§9r§ﬂﬁH@ aﬁseﬁéﬁﬂﬁﬁkﬁt%ﬂ1Wﬂ&%ﬂﬂﬁﬁﬁ]hﬁﬁﬁﬂiﬁﬁ
L
servo sector pu%g% gggd‘%ogh io%Q%g %%T I 1spé¥géggf]¥égé-gg%IJ%VENTlCN
a magnetic disk, correct position information may not
be read.
10 BRIEF SUMMARY OF THE INVENTION
The present invention has been developed in light
of the above, and aims to prevent, in a disk drive
apparatus, a servo data reading period from
overlapping with the period in which the control
15 signal is transmitted from the second amplifier to
the first amplifier, where a single signal line is
used to transmit both read and control signals,
thereby preventing servo data reading errors.
To satisfy the aim, according to an aspect of
20 the invention, there is provided a disk drive
apparatus which executes positioning control to
position a head to a target position on the basis of
servo data read by the head from each of the servo
areas dispersedly arranged on a disk medium. The disk
25 drive apparatus comprises a first amplifier, second
amplifier, signal line and transmission controller.

The first amplifier amplifiers a read signal read by



An’enbodi ment in which the present invention is used in a hard disk drive
w Il be described with 10 reference to the acconpanying drawings. FIG 1 is
a block diagramillustrating the configuration of a hard disk drive (HDD)
according to the enbodinment. In FIG 1, a disk (magnetic disk nediunm 11
has upper and | ower surfaces. One or both of the two surfaces 15 of the
magnetic disk are used as recording surfaces on which data is recorded.
Heads (nmagnetic heads) 12 are provided forS5the respective recording
surfaces. Each head 12 is used to wite (record) and read (reproduce) data
to and fromthe disk 11. In the configuration of 20 FIG 1, although the
HDD i s assuned thehhgadafsbmgkieddikk medday.haTheplsecahnddiamed iflierAs shown
in FIG 2A, each recording surface of the disk 11 is circunferentially
divided into a puunthert gmpiliferve dheasefsensignsdchopd)yfied aty 2%er egul ar
intervals. Each servo area 110 stores servo data used for, for exanple,
head positioni nficsht ampliEaeh.r e€bedshgnaldr fave d¢f uledditsk tranaimdéd has a
| ar ge - 9 nunber of concentric tracks 111. A user data area is

i nter posed bet weké vaaf pavpadf faamatbat fdeskoanpdadier0 toaftrehgsecand
plurality of data sectors (not shown). As shown in FIG 2B, each servo area
110 5 conpri ses@BRl AEEet AuRBRRRLEOCEPN tEBREFAL) assentsR Ll fdgnadefFemnar k

ti 110b, t . ti 110c, | i nder, ti
T70d and burst CEEt FERORG0BmDTRE AR EPpF BBRES te BPLoR LEFoa Wokor o5 a
i | of d | f ; A ' 0 i ¢h i dt
Stabilize tho angtErohecorral Baund: gRar Teneoubrod witdast on 1100
stores a speci f Lgo fREKeLSer KgoMRLih RPCEISAT Loh bdentl CreGl e asiyg data

recorded on) the Servo area € Servo mark is used to generate a servo

gate signal SG;§fdt§ﬁév9n1§h§@ﬁtQﬁepﬁkﬁﬁsﬁ?gsiBBeo§§%ﬁ@ 8RR nunber

section 110c stores the servo sector nunber assigned to the servo area 110.

The servppsect ogigHaberrbndiaat eecbha angi A&l eRPOtbt el @firkite servo area
110 on the sane track. The servo sector nunber is also used to 20 specify

t he data sectorampbbéierassi geenitoedespecthee dat dosecherts oaerdnged in the
area (user data area) between the servo area |10 and the next servo area
110 on the saneatpackodThé tymendsr whipbetheeseiryn datd disoresda cylinder
nunber (cylinder code) indicative of 25 the position of the track
(cylinder) on which fAdiséppalapbieris pad gcyeadadrise Butdte section 110e

stores burst data. The burst _data is a Qositional - 10 .
invention will be set forth in the description which

15 follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly

20 pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated

in and constitute a part of the specification, illust-

rate embodiments of the invention, and together with

25 the general description given above and the detailed
description of the embodiments given below, serve to

explain the principles of the invention.



error signal that indicates, in the formof a waveform anplitude, a
relative position of the head 12 with respect to the track (cylinder) on
whi ch the servo area 110 is |ocated. The cylinder nunber and burst 5 data
are used as position information for positioning the head 12 within a
target range on a target track. Referring again to FIG 1, the disk 11 is
rotated at high speed by a spindle notor (hereinafter referred to as an
"SMP') 13. The head 12 is attached to 10 & carriage (actuator) 14 as a head
novenent nechanism Mre specifically, the head 12 is attached to the free
end of the carriage 14, i.e., the tip of a suspension 14b extending from an
arm 14a i ncor porat edfFI®. t heisaa rhhogek 1diaghamhéddusRratingdthkl y noved in
15 accordance with the swing of the carriage 14, and is positioned on a
target track. Tenfigguralyeon ohas haxdideskoiriviotaccehdrednb®ter referred
to as a "VCM') 15 as a driving source for the carriage 14. The carriage 14
is driven by t I \zoModinemne GPMh® DVeREi®OM 15 are driven by driving
currents supplied froma driver IC (Integrated Circuit) 16, The driver I1C
is a motor driver inft®e $drhfo? %hewC?%gPﬁFr%EHnge?vggrE§tbGPhaSﬁNFEnd VCM
drivers. Contrql, variables for ermning the driving current to be
suppl i ed225 frdnh (ARPERTIRG I to'the SPM 13 and VCM 15 are det erni ned
by the CPU 25. The i s_connected.t0 i ifier - 11 (head
anplifier) 17 | ocate éé%Bth% %g%heﬂZ}liﬂsﬁﬁ%giééb%g?ééﬂ%? Fﬁg first

anplifier 17 i tﬁﬁ% 4b: Jhefirst anplifier 17 is
used to arrplif;s/aa alcﬁ?afg% a fﬁ%@gﬁ%%)@}%gdfhomthe 5 disk 11 by the

head 12. The first apptifiersly ﬂ)ﬁo&km&‘f&&f?gmt91§u§€988§n?”€h€fier (head
anplifier) 19 via a signal line 18. The second anplifier 19 Is used to

further anplifyeddierdeash st el erdgddydd eth byhé hembod shegepl i fier 17. In
other words, the first and 10 second anplifiers 17 and 19 are connected by

cascade 1@onnecti on Wi, réspestatviéhei hberadti2tidbetsecpodiaiphi bfer 19 is
included in a head 1C 20. The head 1C 20 is nmounted on the base portion of
a flexible prirmekrie cafea boar te{FRCiggoto shivewrPer Idd gBcbime 15nanplifi er
19 also has a function for transmtting, to the first anplifier 17 via the
signal line 18 vwhidvorthelheidgnkd Fhrgeribeblfatbryeadpprervof dahkfa control
unit 29 and addressed_to the first anplifier 17. A por%ion of the signal
line 18 is 20 provi detCon?BnéSstisPeddi HROYHRY BhE YAEeE5PRBr Ofortion of the

line on the FPC. The head ] C 20 contains an a I'%ierﬁé i%e a %ifier) for
converting\Mﬁt%aEEﬁQFT%F%ﬁ?@iQ%?Tﬁﬁ?%ﬁR.sﬁ$Q§%G¢ e &gn r?gng Bplied to
the h 12. 25 T i j £ 7 1 dt

Si ﬁgl gaﬁé:’ad Si gcnraﬁséﬁn%%%?lg&g?%ggﬁ%grﬂ%ée‘?%{ ;Ssnél %@%%i gntcﬁgéﬁzggnl C gf :

- 12 a conventional pHPD. 4dhys, a1 Pidfie; CORYEPLL ORGl thPDyadekaint okead
signal read by the head is anplified to a predeterm ned | evel by the single

anplifier. On thesthermivldietéct en esb@eh resMD cutpubt fremdteegsal S5 read
by the head 12 is anplified to a predetermned |level in a stepw se manner,

usi ng the firstdetrektsee otslke savplmdrlerde tigc anrl) 191 colnoenct Eml BPYGcal3cade
connection. In this case, the first anplifier 17 can be nade nuch snaller
than the single anplFiGer5i hel adetiock dhaghemdildustratingeaconungnolonal
HDD. Accordingly, the first
20 unit 24 according to a first modification of the
embodiment;
FIG. 6A is a view illustrating the waveform of
a servo gate signal SG generated by the SG generator
(servo gate generator) 33 shown in FIG. 5;
25 FIG. 6B is a view illustrating the position of

a servo area corresponding to the period of time in

which the head 12 shown in FIG. 1 reads servo data;



anplifier 17 can be nounted on the suspension 14b. Further, since it is
sufficient if the first anplifier 17 is |ocated near the head 12, it may be
provi ded on the arm 14a of the carrier 14 or a stationary portion 15 of the
carrier 14. The head 1C 20 is connected to a read/wite IC 21. The

read/ wite IC 21 executes various types of signal processing. The signal
processi ng includes the processing of A/D (Analog/Digital) converting 20
the read signal anplified by the second anplifier 19. Further, the signal
processing al so includes the processing of encoding wite data and decodi ng
read data. The read/wite I1C 21 also has a function for detecting the servo
data froma digitizeBIGeadCsignal yies ahdwanfjunbei eavedortr adfsm tting the
detected servo data to the control unit 24. FIG 1 does not show the signa
line rel ated t e datansmisshon gpelrmks ehohngignal13P bnbputhérpmatherite | C
21 to the head 12 via the head 1C 20. The read/wite IC 21 is connected to
a di sk control |eransmeteshenteernkseiordcibcustan6” sibown 2p. FEGThE/HDC 22 is
connected to a host that uses the HDD of FIG 1. The host is an electronic
devi ce such as a perEBﬁal7cbﬁpﬁtElockhélﬁﬂtﬁ921ﬁ&§55rﬁGA@9|éncpﬁﬁrpéce|V|ng
a command. (wite co g d command, etc. trag %ted fromthe host,

and an i merfadd®ib 4 n%??%ﬁ Y E%n?r%???ﬂﬂ radifiratiPanefi §8Fon bet ween
the host and HDC.22 itsel]f. The HDC 22 al so has a disk control function for
control ling datERFLHER slon bet ween the disk 11 and HDC 22 itself via the

read/wite | C 21. 15EIE g%K}%3§I§18 Qfggggrgg 5 eggggkr%ﬁfogngf t oget her

with the driver I1C 1 rea é control 1C 23

i ncl udes the af n 2 g%yg Only
Menory) 26 andE%A% Eﬁg oﬁ?AgggééPﬁgg ?é?ggéeggos¥ﬁ§%%o§?r un|t8g4
controls the drjyefvd @e @@ﬁg rdfo2P 88dshepRd/ YA Fecl G721 in response to
instructions fromthe he control unit 24 also has a function for

detecting the servo frm;k BB lbheaseivn datastrafsAyt thd poedttiba bgad/ wite
| C 21, thereby 25 generating a servo gate pul se indicative of the output

time of the nexd sexrvo dnta.cdheespohdbhguhnot tB4 peribdroifntimdesna
function for controlling the - 19 transm ssion of a control signal
instructed by twidpPUlRe haad tonshownsignBIG. whi thads assdot datantrol the
first anplifier 17, is the transm ssion control target of the control unit
24. In other words, BIEhe8€ohfral ViVt Shawhag 5h?uHéVPéﬁrWOP control ling

a transmission permission signal TP output from
15 the transmission permission circuit 76 shown in
FIG. 7;
FIG. 9 is a flowchart useful in explaining
the execution order of processing routines including
a control signal transmission routine, which are
20 executed during servo interruption processing in
a third modification of the embodiment;
FIG. 10A is a view illustrating the position of
a servo area corresponding to the period of time in
which the head 12 shown in FIG. 1 reads servo data;
25 FIG. 10B is a view illustrating the output timing
of a servo sector pulse SSP generated by the SSP

generator (servo sector pulse generator) 32 shown in



the transm ssion tining of the control signal fromthe second anplifier 19

to the first anplifier 17 via the signal line 18. Specifically, the control
unit 29 has a function for controlling the transm ssion tine 10 of the
control signal so that the transmission time will not overlap with the tine

of reading the servo data fromeach servo area 110 of the disk 11. Further
specifically, the control unit 24 has a function for setting the

transm ssion pernmission tine of the 15 tonBror signal to a tine different
fromthe reading tinme of the servo data. The control unit 24 further has a
function for generating a servo sector pulse SSP upon detection of the
servo mark. TheF3érvd;seotlor pul se SSP is used as an interruption si gnal
pul se to 20 be output to the CPU 25 each tinme a servo (servo area 110) is
det ect ed. The controFIgni tl 024 ilsag & ireeyiidtlars Yuediinghdin)eXaneyolal ng t he
servo data transnmtted fromthe read/wite IC 21. The control unit 29 is
formed of, for @RaRBEEUtAANASKAerAPS| PELCIESS IGFediNtdnES |imcdyditnad
Crcuit) such as a gate_array. _The CPU 25 controls the other sections in
the HDD in accoﬁdﬁﬁ@érﬂ#tﬁ18ﬁélcGﬁﬁﬂémlﬁﬁé@ﬁaMQHﬁﬁﬂﬁjanNﬂ%@h arels ROM
(non-vol atile nenDr%% %6 as.a nenngy it. .contr ol executggﬁg%hthe CPU
25 incl udes reaBFGFRLEACEHELBR S8 Gté8t§§F P& HBCCEE S % &% with

aread/wite co nd fro n1th host

( onprﬁhﬁﬁ E@FUted by the CPU 25

al so i ncl udes p&8&Ft PEAT 89588 FoPuFSF gé tfordimg theé head 12 within a

target range on a targety éfﬁ@ﬁ% ?@ fb&t i §g @gﬁt&ﬁthzlgﬁecuted on the
I'on nunber

basis of position informat burs ata) in the servo

data 10 held in a re%%%oafmm% (i?inthlchurEHe il /B qant r ol

unit 24 outputs a servo sector pulse SSP. The operatlon HDD shown in
FIG 1 will now,Beqgdencki hagd Wher HReveead 112 pes deickd Pt afi@dh at high
speed by the SPM 13, it is floating above the 15 disk 11 at a substantially
constant1gdi st aneefekgnthi sosthkeactbepheddny2 dreadngdat a Fragnat iigal |y
recorded on a correspondi ng recording surface of the disk,ll, and converts
it into an el ecarbtakksddgagiramThldpstirethagd th2 @@mmw@mnaﬂimnnbeignal
(read signal). 20 The faint read S|gnal fromthe head 12 is transmtted to
the first anpli@i brrd7diskntsdven (HRR)saspensiiog tob tdfe teimbogdmendge 19.

The first anmplifier 17 anplifies the read signal fromthe head 12 to a
first level. Thélr&a§- sﬂgnéldéﬁﬁlﬁﬁﬁgﬂeﬁﬁctﬁéS#IP?Pl?@)a&& iPEiSe IPPRY| 5

transmtted to thﬁ iecond angllfler 9 via hh& IEne 18. The second
anplifier 19 fufPPfer 4fpl PPFEE8“ERe a FiPFe &ﬁa|wposurf CE§ a

second | eel hi ghet Lhanbhe L kst syl usme&;se%% a3l ARl the

second anplifier ansm the read/wite

|C 21 al 50 receieant Aat3Ci0,debeashnakeS e Waghded oS HAHd 10f Bestring

of servo gate pul ses an generated by the cont unit peri o

which the servopgayedeudfak Sfel $eBb@lta Ve @2RVRES nlgd sBATA Q.Y O FRIpa 110
of the disk 11. In synchronismw th the servo gate signal SG from 10 the

control unit 24nekbelread/ wsetdetbCw2i texdeelces djaiandc arlaidol ( rand oehaes
acqui sition based on a signal in the AGC section 110a (AGC signal)
contai ned in thdateattosegdalf ramplthii dd sky llhe Jecahed aopfiifgueation Afft er
the gain control and phase acquisition, the
20 FIG. 1, although the HDD is assumed to have a single
disk, it may have plural disks 11.
As shown in FIG. 2A, each recording surface of
the disk 11 is circumferentially divided into
a plurality of servo areas (servo sectors) 110 at
25 regular intervals. Each servo area 110 stores servo

data used for, for example, head positioning control.

Each recording surface of the disk 11 also has a large



15'read/wite I1C 21 digitizes subsequent signals contained in the read
signal anplified by the second anplifier 19. Further, the read/wite I1C 21
sequentially detects, fromthe digitized signals, data contained in the
servo mark section 110b, servo sector 20 nunber section 110c, cylinder
nunber section 110d and burst section 110e. Thus, the read/wite IC 21
sequentially detects the servo mark (SM, servo sector nunber, cylinder
nunber and burst data. The read/wite I€€ 29 transmts, to the control unit
29 by, 25 for exanple, serial transm ssion, the servo data conprising the
detected servo mark, servo sector nunber, cylinder nunber and burst data.
- 17 The contrpatmberto29cdrtentsitheraekgolmark fr amerhelaser W@ edatia
transmtted fromthe read/wite IC 21, and generates the servo gate pul se
i ndi cative of theteuppsedtbatweént hechertisepfoaddbaenitn secvor darae wWith 5
t he detection of the servo mark. The servo data is held in the register in
the control unill24 andihashe pénrasétyoodatatis seciossi tited. shioendont r ol
unit 24 generates a servo sector pulse SSP a first predeterm ned period of
time after the det ecBFoRhewWni@nt ﬁgGseﬁﬁm gack. seR¥cc@ERolllfhit 29
generates_a dummy servo sector pul se SSP when a second_predeterm ned period
of tine ePapsesCOMPrifgsnartAGer VBukamRtis fBindEraEred)wiseritdothe second
predeterm ned tine period. The secongegrideternined period starts upon the
%

15 detection of 1tHe’ sBFTBONBRKK FRET 18Bet GRTHAI SECE]P PYMPREUL to the

CPU 25 i nt ti i . i nt I, i ). h ti th
CPU 25 55 20 | ILEEURL! 00031 SR LgLva,kRLETLURLLOR SigRlly ERER.CI T (he
interruption progessing; { §&rvorgQ A@EGR%EBEhB@eQrQgﬁ%ﬁbﬂghiozh%%o§ﬁévo
interruption procéssing i ncludes posrtionrng control for positioning the

head 12 within 2 Lagagl 5angepp8adrbahgRbal FREkuBRCYNGARASLIoALIGNE
position information (cylinder nunber and burst data) contained 5in the

servo dat@ hel dyhdchhesregeqt €6 sBabheigenthel awpit tdde OF hheeghher hand,
the control signal for - 18 controlling the first anplifier 17 is
transm tted frosighelconthel septrd RArkostbeibhr 31 0BNBEblesr aldpeica fike
second anplifier 19 in the head IC 20. In this enbodi nent, the signal |ine
18 i s used bot hmaok5(seamsmnérkheneecadsargntb, idepphifed (themselmgohead 12,
fromthe first anplifier 17 to the second anplifier 19, and to transmt the
control signal €abm rReosdednananphef fervegareat AdOfi r Theasprivbi mprk7.
Accordingly, in the enbodi nent, the nunber of |ines 10 necessary for signal
transmni ssi on cahSbeSeadbeedeBRB2RenEeSEREC| 9356t SdFPBReSSi §REI SPENEs can be

i [ifi , d t wh the t i i f th d
S orhl (Tam rheSPrRaE Rnife ! P8p S Png SR Evh S oL BLRPEEr SBE AR [ rar of

15 the control igoaleLrom Lie secadsanpbif hernl? LakiRCL kot anplifier

17 are executed using respectirve dedica si'gnal” I rnes e enbodi nent,

however, duringepBestiys REhOd1bD WohehstPeoCoBEEGE BLABRL ifdkikaRsyitted
from20 the second anplifier 19 to the first anplifier 17, for exanple, the

read signal froghéherbendl lgosanneh be thangekibedrbaombhenf ithst samel i fier
17 to the second anplifier 19. If the control signal is transmtted while

the head 12 is teadkng sSkeveedabasethercnninbelr 25 wlisb 2éecampot nornal |y
acquire the data necessary for head positioning. The enbodi nent enpl oys a
mechani s20 f or pspeehfynghe data sector numbers assigned to respective

data sectors arranged in the area (user data area)

between the servo area 110 and the next servo area 110

on the same track. The cylinder number section 110d

stores a cylinder number (cylinder code) indicative of

25 the position of the track (cylinder) on which the

servo area 110 is located. The burst section 110e

stores burst data. The burst data is a positional



- 19 such a problem Specifically, in the enbodi nent, when the CPU 25 has
instructed the control unit 24 to transmt the control signal to the first
anplifier 17, the transm ssion of the control signal to the first 5
anplifier 17 is permtted only within a predeterm ned period of time, which
does not overlap with the tinme period in which the head 12 reads servo
data. Referring nowto the configuration view of FIG 3 and the tim ng
charts of FIGS. 9A - 4C, a description-101® |- be given of a specific
exanpl e of perm ssion control of control signal transm ssion, executed by
the control unit 24. FIG 3 is a block diagramillustrating a configuration
exanpl e of the gppprobiynhl Lhathahdisatekat ed thet FRrmvENL QRveTBem
control 15 unit 24 conprises a transm ssion controller 30, servo nark
detector (hereiaabletudefearedlboias posibhibdebecthe” hedl, 19emd@hsect or
pul se generator (hereinafter referred to as an "SSP generator"”) 32 and
servo gate generaspecthevethaf teackefleyiédden)asn2@hdach” $Gegerevat or") 33.
The SM detector 31 detects the servo mark fromthe servo data transmtted
fromthe read/ war¢a 11021s Foceahed, tHbheSWwdénderonudbeguipdt buasservo nmark
detection signal SMD that assunmes a high [evel (logic "1") only for a
predet ernff ned péatadabe 2sSedi ad PPBEtAOBeinfonBrkiant doti pastithening as is
shown in FIG 4C 1In other words, each time the SM detector 31 detects the
servo mark in tHeesheqd Yarwithin aotargebyrpngs ansar F8rH&tk tdécet i on
pul se 41. The output_tine of the seryo rk detection pul.se 41 caorresponds
to the position of tﬁ@fEEFﬁagaﬁngfléosﬁgﬁn gn E&S.déﬁ& fﬁelgsﬁoﬁéﬁgpator

I ' W th the | eadi d
of the Servo nafk BEYSCOPBRO<Pna: SathenaPEbta BEBHE-SieticrecEoroas. The

SG gener at or 33t§e%§ égeu§§§vgog§Fga§§§gﬁga§c}goigiggggghgagtg time period

correspondi ng to the next ser n accordance wth the | eading

edge of {he seryo-gprKag4et eaktRtsEPNal 2D, 0RBSHANEYREntNReaMaHeLRC! OF
31. In other words, the SG generator 33 generates a servo gate pulse at a

time correspondidget SpbBerNex11§¢r vReaheadlid, iknadeaendanee Wwhihri-be
| eadi ng edge of 15 the servo mark detection signal SMD. The transm ssion

controller 30 cenprofesha canniege394, Ti.def echer t3p, offr ansmispensiion

perm ssion circuit 36 and T2 detector 37. The counter 34 assunes a count
enabl e state whikébtéxterdingnfirgndanesrnohd20incghpbraidf Aonthee SM
detector 31 is high, In other words, each tinme a servo mark detection pul se
is output from EaErSageeltet ofh81hegdeldoiifit ErA3214¥sBA¥EdaiBount enabl e

state. During the coynt enaple state, the counter 34 executes counting in
synchron¥§n1mjtﬁCQ%rgﬁnFﬁt%+FﬁltEFoﬁWlEEKp ftBepFagEtepki Add PREqdéncy. The

Tl detector 35 contains g gompa atort( ot sho %. The_T1 de cbor 35
conpares the coﬂﬁ§l€5?ﬁ% on. Zﬁargg tﬂEaEEUnr@ €350 RS B?e &F val ue

ti t ; i t t I f th

Count er 30 s chudr 4 G2t REOTPRERLRRarkLy; BREAOUBL KB UG O "Uon the
detection of a geny@uiprKsbysS5atheiPhhgdessatee 34r eharegsrible 13 .detector

> The carriage 14 is driven by the VCM 15. The SPM 13

20 and VCM 15 are driven by driving currents supplied
from a driver IC (Integrated Circuit) 16. The driver
IC is a motor driver in the form of an IC chip, and
serves as both SPM and VCM drivers. Control variables
for determining the driving current to be supplied

25 from the driver IC 16 to the SPM 13 and VCM 15 are
determined by the CPU 25.

The head 12 is connected to a first amplifier



outputs a Tl detection signal 301 of high Ievel. The transm ssion

perm ssion circuit 36 outputs a transm ssion perm ssion signal TP of high

| evel (logic "1") in accordance with the Tl detection signal 10 301 from
the Tl detector 35. Specifically, the transm ssion perm ssion circuit 36
sets the transm ssion perm ssion signal TP to high when the tine period T1,
which starts at the servo mark detection tine tl1l, elapses, as is shown in
FIGS. 4B 15 and 9C. As a result, the trandii ssion of the control signal to
the first amplifier 17 is permtted. Simlarly, the T2 detector 37 contains
a conparator (not shown). The T2 detector 37 conpares the count val ue of
the counter 34 wddd aafpeseievnl UR POcdtedenparatheehpad21@T2 EnTthisusing
the conparator. If the count value of the counter 34 is equal to T2, i.e.,
if a tinme periocshid@diment stelnésfupsh ahpel idéiect i@nief mausérdoomatkeby t he
SM detector 31 el apses, the T2 detector 37 outputs a T2 detection 25 signal
302 of high | evakspéheiom ahélri ssThe pératssmphiéﬁeCUﬂﬂ 36 needrtis the
transm ssion permssion signal TP to low (logic "0") in accordance with the
T2 - 22 detewnpbhfyignbhinb2sigond t heedd degvador read Spemi theal Iy, the
transmi ssion permission circuit 36 returns the transm ssion permi ssion
signal TP to | ol shehl tihe Ehaehpedi bd. T2Thanféksst ampsifpen Eﬁel§ervo 5
mark detection tinme t], elapses, as.is s and 9C. Further,

in response to ?Qﬁﬁqgﬁ%EnE%t?oﬁeg?@ﬁa?mﬁg?¥m?6nﬁgﬁédT?mHéfé&?éﬂ 37, the
t 34 | d d the.t 1
f?gzsﬁ:55|ohsngﬁgéil%hg%? n fn%Pfgs fﬁﬁ Sgééﬂ gmgﬁﬁ%ggémﬁgdle ?g

DL he e sk one il 0By [ OheSLERR o LGOI ! e SP00Y ngkkgliﬁgiﬁ -
fromthe end of¢ f}?@%%r@.?ﬂé?dl:ﬂ ton1othBe £8949 the Eh%tpﬁhhw T2 (T1

starts at tl detector 31 defects a servo mark, and 12 al so
starts atotl). Jé‘@@md l im%fﬂﬂf@ids 2571 887 UGt sreVWBBAnkREHT BS}S ehsehap

perni ssion signal TP is high, the control unit 24 to transmt the contro
signal to 20 theodnéestigmphitheredgect heoconer Rbadnil. 24Thet petantihe
control signal to the second anplifier 19 (by, for exanple, serial output).
The control sigamaplofdentl®oishenskedad anphi heed 16 B§.th®het hardniCted to
the first anplifier 17 via the signal line 18. 25 On the other hand, if the
CPU 25 instructa0 Mhdnommﬁﬁ@rgmshh%sb@ﬁepE@ﬁtsgnoﬂfsagﬁéBxIPlES Iom1 t he
control unit 24 to transmt the control _signal to the fi

anplifier 17, tPelresd rotrantt QQaFﬂtéF?thén?ﬁaFPQWPbr) FH@ FPSHQH]SSlon
f th trol t t TP

hi g, A Hescr | TER SbbB, 19 e Re BRBom DERCTLPRelPE nERSm BRTAREPEr s 91 and
T2 for determ ﬁg #lrsé Qﬁ%?f?igg @@écphghg%gﬂgir?%nglggal can be

transmtted to I er aré prese I'h the

enbodi ment .t he, oW £61 3¢; ShAL ! Pabler FBBSUIEFER] Shobi TBGVASHx! he SM

detector 31 detecis a servo  nmark transm ssi on perm ssion signal TP of
high level is oytgeht$O1 Ghert2ieaREr 4QdrE3888NEof ERE Ehesfrasur ement end
of the time period Tl to the neasurenent end of the tinme period T2. Only
during the tinmeameripdetrninhi ch pbeticnAnshi sheosiprali $shenig5isignal TP is
hi gh, the transm ssion of the control signal to the first anplifier 17 is
permittetl T1 agmdodRded eometheosuspenshent 14k, pendotthdevtheitnpdrbyoitl and
T2, in which the transm ssion of the control signal is permtted, will not
overlap the tinefpehé¢oline ¢n theckPE€he Readheadr 86d30t genseins data from
each servo area 110 on the disk 11. As_a result, the transm ssion of the
control signal 2B oaBhblEeEofdr hkel aFPLi f16T) ofPReCONVEELAREI WELEE 17 is
prevented durin g the readi ng of the servo data. |In other words, 25 in the
embodi nent, the %F%n%ﬂ1%s¥5ht%chﬁEeEBntr%besWEHSF FR¥EERke iSecond

?gpllfler 19 tosﬁhgliéésﬁoaggélﬁéer }Z is executed during the tine period

25 The first and second amplifiers 17 and 19
correspond to a single read signal amplifier

(head amplifier) included in the head IC of



. J - 24 which no servo data is read. Thus, in the enbodi nent, although
the signal line 18 connecting the first anplifier 17 to the second
anplifier 19 is used for the transm ssion of both the read signal and
control 5 signal, the problemthat the control unit 24 cannot nornmally
fetch the servo data necessary for the positioning of the head 12 because
of the transm ssion of the control signal can be avoided. [First

Modi fication] 10 Referring then to the coﬁﬂlguratlon view of FIG 5 and the
timng charts of FIGS. 6A - 6C, a first nodification of the enbodi mrent wll
be described. The first nodification differs fromthe enbodi nent in the
mechani sm of the pervtBSionatoHPPel Bhushelpofibeokconyegitdonialt HB®sm ssi on
executed by the control unit 24. Accordingl the control unit 24 enployed
in the first nn@.faeat.éﬁaﬁaélana#freaénbnghﬁuaaﬁgt#énampé#ﬁﬂwgtt@f the

control unit 24 of FIG 3 e n, t he, enbodi nent 5 shows

configuration of EBE?ﬁEeEBth XGHF# ?X EREI 6¢841en alRd 1 Eaﬁ§t no& f Eatlon
In FIGS. 3 and 5 feren . s d note_li.ke el enent,s. As shown in
FIG 5, the con?F%? ?? 241%n%68 1?58 flPsFaﬁBgl FPE5t P39 @dnpri ses an

S et ecter 31, 20,557 SRUCKNE ) 12y SERIRNAROL: SO LCaRILIR o
The {1 ansni 551 on.gant (3 Lok ogs 28 nBSTPLATES SnEounet S LAt ol o

perm ssion circul 6 an assunes a count

enabl e state ""“&H%ibfléﬁévﬁgéﬁé $5988hnaGraUt Bgt chseaykn e oRRegeghat or 33

shifts fromb5 h During the count enable state, the counter 54

executes counting tRisSyBsbePNtEE Witbtaampnti¢ieal 19! ealk GeKmafie mhewn in
FI GS. 6A and 6B, the servo gate signal SG shifts fromlowto high at a

point in time cemakseonthag thet hénflentmpddéEielr iAcdadedsdnvahar keadlo,

and shifts fromhigh to low at a point in tine corresponding to the rear
end of ebeh ser¥0 afebhélOonkenbidnagl JPDt heAccomténg3 s, sthet £itise
measurenent of time in synchronismwth the trailing edge of the servo gate
signal SG 15 corRespbherng7t 6anhbervapnspd on &8€hsyspessiraalsbs, . e.,

the trailing edge of each servop gate pul se
urther, since it is sufficient if the first amplifier

17 is located near the head 12, it may be provided on
the arm 14a of the carrier 14 or a stationary portion
15 of the carrier 14.
The head IC 20 is connected to a read/write
IC 21. The read/write IC 21 executes various types of
signal processing. The signal processing includes
the processing of A/D (Analog/Digital) converting
20 the read signal amplified by the second amplifier 19.
Further, the signal processing also includes the
processing of encoding write data and decoding read
data. The read/write IC 21 also has a function for
detecting the servo data from a digitized read signal,
25 and a function for transmitting the detected servo
data to the control unit 24. FIG. 1 does not show

the signal line related to data writing and extending



" As shown in FIGS. 6A and 6C, the transmission permission circuit 56 outputs
a transm ssion perm ssion signal TP of high level in synchronismwth 20
the trailing edge of the servo gate signal SG thereby permtting the
transm ssion of the control signal to the first anplifier 17. The T2a
detector 57 contains a conparator (not shown), and conpares the count val ue
of the counter 54 with a preset value (tine paraneter) 25 T2a, using the
conparator. If the count value of the coudter “59 is equal to T2a, i.e., if
atinme period T2a, which starts at the trailing edge of the servo - 26
gate signal SG el apses, the T2a detector 57 outputs a T2a detection signa
501 of high Iev@hwnTﬁmetr%m@hwskt©n1©e2hi§@ibhecﬁﬁédiﬂ2581ﬁetbenbeﬁﬁe
transm ssion perm ssion signal TP to lowin 5 synchronismw th the output
of the T2a det ek®i9%h- signal 501 of high I evel fromthe T2a detector 57.
More specifically, the transm ssion_perm ssion circuit 56 returns the
transm ssi on perm ssTof EeaRarr¥peofChedhipegenrestedwtonénddski me peri od
T2, which starts 10 at_the trailing edge of th ervo gate_signal SG (t2),
el apses, as is‘§N&ﬁﬁﬁ¥@¢4ﬁi§r%ﬁ9@93%f 5&83rF8§u§?,a?hgnt§§R§g'sg?on of the

Ol ok 202! S 4% o s AR LEL oL 8, DRBLDLDER: has! BRRORES bp, L
counter 54 1s C%f?FeP;.A§h96§8§tb§§ §R°¥feFtPo£ES Eb%EEe”Bﬂgb'géF'O” of the
enbodi nent, the Transim ssion of thé confrol ‘srgnal Is péermtted in

synchroni smw tf C}S{aﬁsér‘lé‘i | Do eege, of ThBeyser¥9 gakeaskanak sk gapd is

i nhi bited when 2 e counter 54 has neasured the tine period T2a fromthe

trailing edge ofotdysgyVe StfasdIRLiBE cdhRah8, SBEa80chbRAbnkhe time

period determ ned by the trailing edge of the servo gate signal SG and T2a,
in which the trapsn ssramsmittde £oomr dheshgss aAdpennihtedfade will not
overlap the tine period in which the head 12 reads the servo data from each
servo arlea 110 fumdthioni Bkr ldontsol simagphhentataohrihemabeien hesween -
27 the first nodification, the transm ssion of the control signal fromthe
second anplifiethaohost taed fHPSt2anpEselér 1T7hesHPEed@naddodbrsng t he
readi ng of the servo data. Moreover, since the trailing edge 5 of the servo
gate signal SG#sdigskdcert¥pk SUREELIRB| ROroFORRECHELRTISEREA of the control

signal, a detector corresponding to the Tl detector in.FlLG i S, not
necessary. [ SecohdPNBHTTT At %H?ei% ?eg?FEgifanﬂea§8n$?gﬁFﬁ?iSnV%FeM/of
FIG 7 and the timn ar of - F . 8A - 8C, a second nodification of the
enbodi nent mﬁllt%% 5%%%2?5%§e ﬁ%eéggcond nodi fication also differs fromthe

embodi ey in the ”Eﬁﬁé”hﬁﬁ‘é%yi?ecBEEEE%éhoﬁoP?H rgbn{%sqflbh@3contrm

signal transm ssion executed ~the control uni 4. FlI 7 shomé_the_
configuration ofofbenepPniiioh tiéta2dverrkeyed, i Rebhersegondngodi fication.

In FIGS. 3 and 7, like reference nunerals denote |ike el enents.
read/write IC 21. The control IC 23 includes the
aforementioned control unit 24 and a CPU 25, ROM (Read
Only Memory) 26 and RAM (Random Access Memory) 27.

20 The control unit 24 controls the driver IC 16, head IC
20 and read/write IC 21 in response to instructions
from the CPU 25. The control unit 24 also has
a function for detecting the servo mark in the servo
data transmitted from the read/write IC 21, thereby

25 generating a servo gate pulse indicative of the output

time of the next servo data. The control unit 24

further includes a function for controlling the



20 As shown in FIG 7, the control unit 24 enployed in the second
nodi fi cation conprises an SM detector 31, SSP generator 32, SG generator 33
and transm ssion controller 70 corresponding to the transm ssion controller
30 in FIG 3. The transmi ssion controller 25 70 conprises a T11l counter 71,
T12 counter 72 and transm ssion perm ssion circuit 76. The T11 counter 71
assunes a count enable state when the servo mark | - 28 detection signa
SMD out put fromthe SM detector 31 is ﬁigﬁ? In other words, the T11l counter
71 assunes a count enable state when the SM detector 31 has detected a
servo mark and output a servo mark 5 detection pulse. In this state, the
T11 counter 71 ttamramissinti@ral courtehgsigemd alpsesectedl bg theme
parameter) T11l. \Wen the T11 counter 71 has finished the backward counting
fromthe presetCRHIZR TIEhe t¢R1MAL cHignat, Mhbeh ple suaed140ceanEral gnal
701 10 of high |l evel, for alfrgdeternined period of tinme, The transm ssion

permi ssion cirddtd e serdn 4&?%?%ﬂ%ﬁ1s%?oﬂh%e?ﬁ?%%?bﬁs%?@né?nﬁﬁpio high in
22 "Shown i Pl GBT4RF i e SRRt 9aFErebst off sRFHFBSYSROR I roui t 76 sels
6l apsee, T11 s the (o o} PR e 18 SRPeE s fr H4SRE PR B8 TS v
i AU el T 04y 500 T cOUORES) Tho ot 15,
has output the ¢Hll LOWH Sighed £fOd 0§ £ Obhd evelst %ﬁ%@f?&?ehh@ﬂg: the

T12 counter 72 assunes a count enable state when the counter 71 has 25

out put the T11 wpundigianalindlisln $hesisi@dElyf hehd ldofOHPl ehniR s4arts a
backward counting froma preset value (tinme paraneter) T12. \Wen the T12

- 29 counter Thadas fungtsied fdre dackyel Dincgutiie ngranemi s8eopr eseé val ue
T12, the T12 counter 72 outputs a T1l2 count signal 702 of high level for a
predet e ned pef itdee ofortimel shhagnal assnikat obth@etndnshbastonctimes 76
returns the transm ssion permssion signal TP to low in synchronismwth

t he out put of tWel T mNRrAR il tlyothe |hime hef yerdingathenhserven FI GS.
8B and 8C, the transm ssion permssion circuit 76 returns_the transm ssion
per mi ssi on si gritgtarFfEQ | AR O 13502 101 Qe? f obe Td4sk ¥ip) Braphes, (T11

+ T12 tarti t 13 at. whi t he SM det ect det k. At
2 S ISR M S e Set el et i S8l g et e

t ti |1 {,. .0l T . . ; 2 h t put
Lo ool | Sglfhd T SPURLE 8 M LUEGT 12 ggugectd2 e Cuput

of the gmpodi Mefyn ¢ ens 1416 1M ldo COURLRE dilr P@SeEaBHERILh B ELgEnperiod T11
that starts upon the detection of a servo mark by the SM detector ™31, the

transm ssi on 20 fe tdie tsOtvesi @ed. | sSTRErddht e6ll mvithes, rubeRethe T12
counter 72 has nmeasured the tine period T12 that starts at the end of the
time period Tlhas a function for generating a servo sector pulse SSP
upon detection of the servo mark. The servo sector
pulse SSP is used as an interruption signal pulse to
20 be output to the CPU 25 each time a servo (servo area
110) is detected. The control unit 24 has a register
(not shown) for holding the servo data transmitted
from the read/write IC 21. The control unit 24 is
formed of, for example, an ASIC (Application Specific
25 Integrated Circuit) such as a gate array.

The CPU 25 controls the other sections in the HDD

in accordance with the control program stored in the



" the transmission of the control signal is inhibited. T1l and T12 are set so
that the tine period determned 25 by T11l and T12, in which the

transm ssion of the control signal is permitted, will not overlap the tine
period in which the head 12 reads the servo data from - 30 each servo
area 110 on the disk 11. As is apparent fromthe above, also in the second
nodi fi cation, the transm ssion of the control signal fromthe second
anplifier 19 to the first anplifier 17"islprevented 5 during the readi ng of
the servo data. Moreover, since the counters 71 and 72 for neasuring the
time periods T11l and T12, detectors corresponding to the detectors 35 and
37 in FIG 3 arkROMotnorceskatyleahehongh 26easpaemenanyenni§.refibered as
conpared to the 10 configuration of FIG 3. Instead of the T12 counter 72,
a counter may beoniseel wiketubedub¥sthe cobidt 28nabréudeat seadénrite SM
detector 31 has detected a servo mark, and neasures the time period (T1l +
T12). [Third MerBied | ofgcuted nushed ekbediihent2ahll prestrdangesewdshd

nodi fications, the control unit 24 executes perm ssion control of control

signal transm s3iPPAHrtHR CPFRRNAahBO™t hRet APFE - modPRi ESPESR1I s

h i zed i h 1 S5 L i lized b 20
nterruptd on prOWaN et areotih CRC ROVRLEo HBr LuGRRcPPRAARFYTrEy pr ocessi ng
i i ncl uded i h j . f FIG 9 and
he timng charteoro b fef SEAEELBEAGT TAEThERq ' B2 e PREH B clipbte © "

descri bed. As a}gﬁ§%$§§i%ﬂgggﬁ§§ EP&cE?”t%ﬂéSéggitgén§9§r@§595§gcg&1

conprises, for ‘exa etector 3 gener at

generator 33 showcufed!&h Bhe HEs B EHSERELISn rordatidh 1N the

above-descri bed enbodi nent, interruption processing (servo interruption

processi ng) whe(cylihdsr reembyedand SEtiyer Seatef pPHl 8Re SSBroBt BHtaf rom the
SSP generator 32 of the control unit 29. The servo sector 5 pulse SSP is

generat & i n aceeldateea w ¢dni s ber sef vbhaac&ntiebectndd g8dgnabhcBVbimeom t he
SM detector 31. Accordingly, it can be said that the servo interruption
processing is exzewentiol agebt dadceutprbst aesdevecseohonf pihees86%o mar k
by the~SM detector 31. 10 The servo interruBtion processi ng incl udes head
posi tioning control PreceRsrafipased bhet HBDpsBPYRoANi HEGrmat WaA 1l RoWhe

servo data, and transm ssiQn processjng of the control signal for
control ling théb?iq%§c%ﬁﬁe§eco%ﬁe%nﬁb?fF%?g ig AdPeynIeretatsd| atinis

nodi fication, it,is assuped that ogram executed in_fhe servo
interruption_pHEE%%sf?EﬁQ?b%.?h?héggrggfahsfb? gg?ﬁglﬂgoégganggeis f or med
of a pF%E?SS'”gH{thi € éA% ?&bsg%89f§f129c699£éﬂf.&?é cSCO”EBOkhEEQ”a'
transm ssion routine )6 93 and processing routi ne 4, as I's"Shown
in the state, the head 12 reads data magnetically recorded on
a corresponding recording surface of the disk 11, and
converts it into an electrical signal. Thus, the
head 12 outputs a faint signal (read signal).
20 The faint read signal from the head 12 is transmitted
to the first amplifier 17 mounted on the suspension
14b of the carriage 14. The first amplifier 17
amplifies the read signal from the head 12 to a first
level. The read signal amplified by the first
25 amplifier 17 is transmitted to the second amplifier 19

via the signal line 18. The second amplifier 19

further amplifies the amplified read signal to



" flowchart of FIG 9. The control signal transmssion routine (X) 93
controls the transm ssion of the control signal. For facilitating the
description, it is assuned that the output timng of the servo sector 25
pul se SSP is identical to the detection timng of the servo mark by the SM
detector 31. Cenerally, the output tinme of the servo sector pulse SSP is

- 32 between the detection tine of the servo mark and the trailing edge of
the servo gate signal SG Further, assane ohat™ t he processing tinme periods
of the processing routine (A) 91, processing 5 routine (B) 92, control
signal transm ssion routine éxg.QS are TA, TB and TX, respectively, and

al so assume thag FecengdAlevel Aagh¥A +hap thexfarsf lievel. TThe TRad TB <
T2 - TX. T1 and T2 are the values (tine paraneters) defined in the above 10
descri bed embodfihenel amPihéiedi Py KBai FreanfoAmPLid igar V@ Bifocessi ng
programis allocated on the ROM 26 so that the processing routine (A) 91,
processi ng rout Frengm}tyed Egnthgl repghUKFitraASnPdsi ol heokERRd WEXEe93 and
15 processing routjne gc% 94 are caghied out in this order, as_i,s,shown in
the flowchart ofCFF& 29SOALCFE1EGFJERE PRENPFEEES £ERNA116€, MRd PBerSod in
whi ch the. control signag tra snkssign ro%tine %X@ %3 i.s_carried o%tdis

bet ween t%e ti 05%? 03§ T1°5hd ?2°anae508sgﬁ8 G578 PAS R EE%ser vo
data readi ng peyj,0 T i t hjyrd i £ 40 erkhad ich

t he control sigéglgP% F?gﬁghitpggttghfheﬁﬁgrékgg%gl?Pig?%fg F?%égfqgggh
that it does no aegeghgﬁaw 58 §8en36hVEoUREAPEARG BY REHOLe rYd RNk DY
devising the order o 5 the procesSing routines of the programfor servo
interruption processenghei AiBRr ticul ar, the ordi nal position of the control
signal transm ssion - 33 routine 93. In the first to third nodifications
of the enbodi nent, tha kpnehtodn sinswdithet¢hed sle@van g (Jiaynd 1dissk fdomve) .
However, the invention can also be 5 directed to a disk drive apparat us,

ot her thah HDDsthsucbntisod nmghefd; ophecakadvivrétel ICi 21lsekiictitest if the
di sk drive apparatus executes positioning control for positioning a head to
a target positigainncontrpaspsdophgsevacduigitaens by seke ohead sfugomleach of
the 10 servo areas dispersedly arranged on a di sk_nedium Addjtiona

advant ages and hﬁth?cg§F0ﬁ§C¥ﬂPP ﬂégﬁiK@Gscéﬁgnﬁé)tﬁ8§éaé%ﬁﬂlé@ ithet he

t. Th f , the i i Ln_it ts ig,nqt limted to th
peci fic det ai | E3eFEBRbsBAP VB cRBoANAeAECOES S Lad ddscri bed
h i A di . ficati b Wit ti
from the spirithereschhe SHEpnecysrorarRinplabey Solte b ole sl had byt he
appendedlgla'”Brégg/&?§t5 ?gubYah§83§izes subsequent signals

contained in the read signal amplified by the second
amplifier 19. Further, the read/write IC 21
sequentially detects, from the digitized signals, data
contained in the servo mark section 110b, servo sector
20 number section 110c, cylinder number section 1104 and
burst section 110e. Thus, the read/write IC 21
sequentially detects the servo mark (SM), servo sector
number, cylinder number and burst data. The
read/write IC 21 transmits, to the control unit 24 by,
25 for example, serial transmission, the servo data
comprising the detected servo mark, servo sector

number, cylinder number and burst data.



- 34 WHAT IS CLAIMED IS: 1. A disk drive apparatus which executes
positioning control to position a head to a target position on the basis of
servo data read by the head 5 fromeach of the servo areas dispersedly
arranged on a disk nmedium conprising: a first anplifier which anplifiers a
read signal read by the head fromthe di sk nmediuma second anplifier which
further anplifiers the 10 read signal anplified by the first anplifier; a
signal line used to transnit the read sigRdl fromthe first anplifier to
the second anplifier, and also to transmt a control signal fromthe second
anplifier to the first anplifier, the control signal 15 being used to
control the first anPhefcentraaduaitr 2dsdiesicds st rsuver meerf ifgomed to
permt the transm ssion of the control signal fromthe second anplifier to
the first anplitherseuvengabaperppambttefnéran foceseady/vmidepdS dd - of tine
in which the 20 servo data is read. 2. A disk drive apparatus according to
claim 1, wherei®dt@en8eat8sghig E8RVE| Aats BEASE ARl caddder 6%i d8Ktify the
servo data; and 25 the transgiggion cgntroller %ets,t e period of t i

Whi oh e i r ansPREBHDCGRERE. EOR FBRCoPBRUP  Father it BEROLGRICRe BLE s of
P00 98 OF e e kPSR TR e e R RRRR B, 20O 0

held in the register in the control unit 24 until
the next servo data is transmitted. The control
unit 24 generates a servo sector pulse SSP a first
predetermined period of time after the detection of

10 the servo mark. The control unit 24 generates a dummy
servo sector pulse SSP when a second predetermined
period of time elapses, if the next servo mark is not
detected within the second predetermined time period.
The second predetermined period starts upon the

15 detection of the servo mark. The servo sector pulse
SSP is input to the CPU 25 as an interruption signal
(servo interruption signal). Each time the servo
sector pulse SSP is input from the control unit 24,
the CPU 25 starts interruption processing (servo

20 interruption processing). This servo interruption
processing includes positioning control for
positioning the head 12 within a target range on
a target track on the basis of the position
information (cylinder number and burst data) contained

25 in the servo data held in the register in the control

unit 24.

On the other hand, the control signal for



the servo mark in the servo data, and 5 wherein the transm ssion controller
conprises: a counter which starts tinme neasurenent in synchronismwth
detection of the servo nark by the servo mark detector; a first timng
detector configured to detect 10 whet her the counter has executed the tine
measurenent until a first predetermned point in tinme after the servo data
containing the servo mark detected by the servo mark detector is read; a
second timng detector configured to deteéf 15 whether the counter has
executed the tinme nmeasurenent fromthe first predetermned point in tinme to
a second predetermned point in tine before a point in tinme at which
readi ng of nextcaydinml et ke sthrsteemphif ferr AnskbsEranspétihidsi on
circuit configured to 20 set a start tinme fromwhich transm ssion of the
control signal fxompeig tq@trat umit 14 sto pikdefbraf neuppbdfheri A7t Vie
detected by the first timng detector, and also to set an end tinme at which
a period of tirdq ree@ath Al tHern $sidnthe RRRA2EC At r ofNsthhal is

permtted finishes, at the second predeterniped point in tipe detected by
the second ti mi W%.&e-s%&]ﬁf.lﬂ“%ﬂg 471 Y8e4pPaFit B8 according to
claim 3, \wherei,n the counter_is.clear when t he . second _iimng.detector has
det ect ed5that tHE BN é}r}l%a e%?(e%hqré th%u?P#rbeﬂeggﬂ?eﬁéﬁp})ﬁ%gi (I?Ethe
second predeter.dﬁﬁkﬁ%F¥§f§ti5h§if¥ﬁe§'l%‘g&sg gr%ggoﬁgparatus accordi ng
to claim?2, further conprising: 'a Sefrvo nar de]?ec or ich detects the

servo mark in the, SeF g dlaé,aiari@_tta%sl’?fa\’r?sxﬂfﬁetH?”?ﬁﬁEPBl“@iﬁg?geggéﬁt es a

servo gate pul se’in accordance w detect!on_o the servo . . t he
servo mark det agtedrseddits Safyoi gd € Pyl 86 +REi £8+500ampPOEDELT D7Li NE At

whi ch next servo data is detected, and
Accordingly, in the embodiment, the number of lines
10 necessary for signal transmission can be reduced and
hence the layout of the signal lines can be
simplified, as compared to the case where the
transmission of the read signal from the first
amplifier 17 to the second amplifier 19 and that of
15 the control signal from the second amplifier 19 to the
first amplifier 17 are executed using respective
dedicated signal lines.
In the embodiment, however, during the time
period in which the control signal is transmitted from
20 the second amplifier 19 to the first amplifier 17, for
example, the read signal from the head 12 cannot be
transmitted from the first amplifier 17 to the second
amplifier 19. If the control signal is transmitted
while the head 12 is reading servo data, the control
25 unit 24 cannot normally acquire the data necessary for
head positioning.

The embodiment employs a mechanism for preventing



" 15 wherein the transmission controller conprises: a counter which starts
time neasurenent in synchronismwth a trailing edge of the servo gate
pul se generated by the servo gate generator a timng detector configured to
det ect whether 20 the counter has executed the tinme neasurenent fromthe
trailing edge of the servo gate pulse to a predetermned point in tine
before reading of next servo data is started and a transm ssi on perm ssion
circuit configured to 25 set a start tinelfrom which transnission of the
control signal is permtted, in synchronisnms with the trailing edge of the
servo gate pul se generated by - 37 the servo gate generator, and also to
set an end tinesathwhiphoblewri o8pecifigells, wancikhehembodigweingsi oheaf the
control signal is permtted finishes, at the predetermned point in time
detected by thetkenfRYg BSdeeacibptrectaddibr gpnf&odppadist ¢4 &ecording to
claim5, wherein the counter is cleared when the timng detector has
detected that tHeaReMhtekhRaSOBkERUt B4IPAS FPnﬁhﬁe§§EﬁgnéWPlﬂﬁé@FtHar
trailing edge of the 10 servo atg gulse to the pred?terniﬁed point in
tine. 7. A disktlfiVE2RPPAPALAR QEcbRBi REREEOL! HAPEL f£0r ther Tdd®brising a
servo mark detector. which detects_the servo.mark.in the servo data, .and
wher ei n the trdﬂgﬂiéggﬁﬁ %2n%§o??5?l§5ﬁ§r9§é¥:wighénfﬁrgfegggﬁfgﬁnﬁﬁich

Teasures, on o PASkSoof tanll {ih LAIRoRET ARE! 8o bl Lakyprlod gL Li e

rangi ng froma _ tIne at Whi"c ne servo mar ector defects the
servo mark, to ge.fisqtiprGHSLART FhaeHeRA! Pb kBabkMB e belatgadi ng of the

servo data containing the 20 servo mark detected by the servo mark detector

finishes; a second CRH@_E@EiWPi 6BWITBBS HRES coff ihhe akashns Wfewd oc¥egard i me
paranmeter, a second period of tinme ranging froma point of tine at which

time nmeasurenmenin@5tioé theihyrshacosnber FiGei, shas- 4Qg,aasdgeer@iption
predeterm ned point in tine before reading of next servo data is started,;
and - 38 a twabhbnbssgbmepeofli asspactficuekampiki gfir pdrindssdbna start
time fromwhich transm ssion of the control signal is permtted, at the
poi nt of tine atombieh tofeconhroheasgnatehntravtmibeibnr sexecutedr by
finishes, and also to set_an end tine_at which a
the control unit 24, FIG. 3 1s a block diagram
illustrating a configuration example of the control
unit 24 that is related to the invention. The control
15 unit 24 comprises a transmission controller 30, servo
mark detector (hereinafter referred to as an "SM
detector") 31, servo sector pulse'generator
{hereinafter referred to as an "SSP generator") 32 and
servo gate generator (hereinafter referred to as
20 an "SG generator") 33. The SM detector 31 detects the
servo mark from the servo data transmitted from the
read/write IC 21. Further, the SM detector 31 outputs
a servo mark detection signal SMD that assumes a high
level (logic "1") only for a predetermined period of
25 time from a servo mark detection time tl, as is shown

in FIG. 4C. 1In other words, each time the SM

detector 31 detects the servo mark in the servo data,



' per?od of time in which the transm ssion of the control signal is permtted
finishes, at the point of tinme at which the tinme neasurenent of the second
counter finishes. 10 8. A disk drive apparatus according to claim?7,
wherein: the first time paraneter is automatically set on the first counter
each time the first counter has neasured the first period of tine; and 15
the second tine paraneter is autonaticallé set on the second counter each
tinme the second counter has measured the 48cond period of time. 9. A disk
drive apparatus according to claim?2, further conprising a servo nmark
detector which detects 20 the servo mark in the servo data, and wherein the
transni ssi on corit raltpetsonpséses . markidstecouonepubbiechlmeafhees tine from
a point intime at which the servo mark detector detects the servo nmark, to
a first predet crtimed poratof nthe ngep%o gnaek deherhgonf pubheesélvo data
containing the servo mark detected by the servo mark detector finishes; a
second count er SHIREEPRGTER theeP9sbhion-oBothengepypnarea Life at which
t he servo nmark detector detec%§ the servo nar econd predeterm ned

k, t
point in tinme BEIOME iRJHAg B nekie S%W/og%%?’éai:grgér geRereheSsecond
det 1 ned int inti bei 5 th t first t 1 ned
PNt 10 me: AAFEY SRR O DT SLP ACLPFRERFE CBAERGERRA T Set
tart ti f which t i i t i i i Lted, at
point of time AU SHRE SEaUr FentS R P e S 208 a BB Fhbhes. To °

e i i (e TrTst_courit el
and al 0 10 selodil AbAIF Ao Wik B fepesLofh of thEPsEngulibeebbess

transm ssion of” the contr signal Is permtted finishes,
time at which tddmes MeRs USEFRAtgoe LHEgSLL05E €OURLSR &LPiAKCE: time

of

period corresponding to the next servo area 110, in
10 accordance with the leading edge of the servo mark
detection signal SMD generated by the SM detector 31.
In other words, the SG generator 33 generates a servo
gate pulse at a time corresponding to the next servo
area 110, in accordance with the leading edge of
15 the servo mark detection signal SMD.
The transmission controller 30 comprises
a counter 34, Tl detector 35, transmission permission
circuit 36 and T2 detector 37. The counter 34 assumes
a count enable state when the servo mark detection
20 signal SMD from the SM detector 31 is high. 1In other
words, each time a servo mark detection pulse is
output from the SM detector 31, the counter 34 assumes
a count enable state. During the count enable state,
the counter 34 executes counting in synchronism with
25 an internal clock CLK of a predetermined frequency.
The Tl detector 35 contains a comparator (not

shown). The Tl detector 35 compares the count wvalue



' 10. A disk drive apparatus according to claim1l1, 15 wherein the first
anplifier is located closer to the head than the second anplifier. 11. A
di sk drive apparatus which executes positioning control to position a head
to a target position on the basis of servo data read by the head 20 from
each of the servo areas dispersedly arranged on a di sk medi um conprising:
a first anplifier which anplifiers a read signal read by the head fromthe
di sk nmedi um a second anplifier which f Or t el anplifiers the 25 read signal
anplified by the first anplifier; a signal line used to transmt the read
signal fromthe first anplifier to the second anplifier, and - ~o also
to transmit a cOfit EBE SPYREEIT BANVLKE Se®&RGeanplailiicer( tiigne paramedter)
anplifier, the control signal being used to control the first anplifier: a
servo mark det e€lorUghnenhthet EEFRALRECSer v4 I5 ther ICountt @ e vf ddca: a CPU
whi ch executes an interruptioqu%gcessing program_in accordance W th

det ecti on of thE8CSBEEE AfrkSh §8r & mér B -detidc fort 1M @S§F&S dhvbei ng
formed of a plur Li%y f _processing rau in%s whi%h include 10.a.control
si gnal transnlsgﬁbﬁ rﬁg?Fﬁé He&4 Fgetg§%§ﬁlﬂoph8 cEntESV s TGT PYand a
t it i whi i | i ti
o ocossi g, progba Eledst8athy he BROESRRE sB% rdr BEAR% Fhem soi on

routine 15 inclyded,ia Lheiphukabit¥not;Bhasesshng # eyijnaswh the
interruption processing programbeing in“an ordinal position in which the
control signal ¢hangphish8shBH! pBemi§se%AC i ettt Righ &y thRids0d of tine
different froma period of tine in which the 20 servo data is read. 12. A

di sk drive appapatusnameskdbAgpkemékaiBnllignal TP of high level

(logic "1") in accordance with the T1 detection signal

10 301 from the T1 detector 35. Specifically, the
transmission permission circuit 36 sets the
transmission permission signal TP to high when the
time period T1l, which starts at the servo mark
detection time tl, elapses, as is shown in FIGS. 4B

15 and 4C. As a result, the transmission of the control
signal to the first amplifier 17 is permitted.

Similarly, the T2 detector 37 contains

a comparator (not shown). The T2 detector 37 compares
the count value of the counter 34 with a preset value

20 (time parameter) T2 (T2 > Tl), using the comparator.
If the count value of the counter 34 is equal to T2,
i.e., if a time period T2 that starts upon the
detection of a servo mark by the SM detector 31
elapses, the T2 detector 37 outputs a T2 detection

25 signal 302 of high level. The transmission permission
circuit 36 returns the transmission permission signal

TP to low (logic "O") in accordance with the T2



" wherein the first anplifier is located closer to the head than the second

anplifier. 13. A nethod of using a single signal line to 25 transmt both a
read signal and a control signal, for use in a disk drive apparatus which
executes positioning control to position a head to a target - 41

position on the basis of servo data read by the head from each of the servo
areas dispersedly arranged on a disk medium conprising: transmtting the
control signal froma second 5 anplifier €8 a~first anplifier via the
signal line, the control signal being used to control the first anplifier,
the signal line being also used to transmt the read signal, read by the
head fromthe diskecetomnsignain 862 frost thaplef detewhibch3dnplifies the 10
read signal, to the second anplifier which further anplifies the read

si gnal anpl|f|eﬁp@glfh@ailyStthﬁptranémlsamdanEWmﬂsﬁmgntcamgnu§sﬁén of the
control signal fromthe second anplifier to the first anplifier only 15
within a periodrefunsetieffepesnlspopnarpenisgion sigdailnTRhitehleHWe servo
data is read. 14. A method according to claim 13, further conprising
detecting, fronWk®lz EeevbilmatReracdefvo Hﬁ#ﬁhtétﬁaéﬁtPP9ntﬁ@eséﬁﬁ8°data

and wherein the 20 permtting inclu tt|n eriod of ti,me in which
the transhi ssi dheb¥ S%EeﬁBh?goFlﬁﬁgﬁir £ aBéF t? d1SoRPPHB BBsis of a

point in tinme the,s is detected,.
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$10% 1 & ( f]ILg%égmg%egé}Tnghd T2 for determining the time period
in which the control signal can be transmitted to
the first amplifier 17 are preset. Further, in
the embodiment, the counter 34 starts the measurement
of time when the SM detector 31 detects a servo mark.
10 A transmission permission signal TP of high level is
output for the time period ranging from the
measurement end of the time period Tl to the
measurement end of the time period T2. Only during
the time period in which the transmission permission
15 signal TP is high, the transmission of the control
signal to the first amplifier 17 is permitted. T1 and
T2 are set so that the time period determined by Tl
and T2, in which the transmission of the control
signal is permitted, will not overlap the time period
20 in which the head 12 reads the servo data from each
servo area 110 on the disk 11. As a result, the
transmission of the control signal from the second
amplifier 19 to the first amplifier 17 is prevented
during the reading of the servo data. In other words,
25 in the embodiment, the transmission of the control
signal from the second amplifier 19 to the first

amplifier 17 is executed during the time period in
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which no servo data is read. Thus, in the embodiment,
although the signal line 18 connecting the first
amplifier 17 to the second amplifier 19 is used for
the transmission of both the read signal and control
5 signal, the problem that the control unit 24 cannot
normally fetch the servo data necessary for
the positioning of the head 12 because of the
transmission of the control signal can be avoided.
[First Modification]
10 Referring then to the configuration view of
FIG. 5 and the timing charts of FIGS. 6A - 6C, a first
modification of the embodiment will be described.
The first modification differs from the embodiment in
the mechanism of the permission control of the control
15 signal transmission executed by the control unit 24.
Accordingly, the control unit 24 employed in the first
modification has a different configuration from that
of the control unit 24 of FIG. 3 employed in the
embodiment. FIG. 5 shows the configuration of
20 the control unit 24 employed in the first
modification. In FIGS. 3 and 5, like reference
numerals denote like elements.
As shown in FIG. 5, the control unit 24 employed
in the first modification comprises an SM detector 31,
25 SSP generator 32, SG generator 33 and transmission

controller 50 corresponding to the transmission

controller 30 in FIG. 3. The transmission controller



' SSlb%H&'()- &3S10%4&' () - F110%4& ()-!!1)y"]""""xY:/ 10H 10%& ()- 10%& ()-
109%& ()- 109%& () - 109%0& () -109%0& () - 10H'"#1#f ####dE:/ 10H 10%& () -
10%& ()-F z109%& ()- @BlO%& ()- 10%& ()- 109%B& ()-#+3USS$SSSdE: / 10H
"10%& ()- &L0%& ()-&L$109%B& ()- 1"10%& ()- -109%& ()- 10%& ()-$
WIBORRJE: /| 10H &3109%6& ()- F1f109%8& ()- f/10%& ()--310%& ()-
+10%& ()- ) S10%& () - &E&z &&&&&&EXMDC 10HL0%&' () - 105 105 1053 : S109%& () -
8&10%&' () - &6"109%0& () - - 25 -
50 comprises a counter 54, transmission permission
circuit 56 and T2a detector 57. The counter 54
assumes a count enable state when the servo gate
signal SG output from the SG generator 33 shifts from
5 high to low. During the count enable state, the
counter 54 executes counting in synchronism with
an internal clock CLK. As shown in FIGS. 6A and 6B,
the servo gate signal SG shifts from low to high at
a point in time corresponding to the front edge of
10 each servo area 110, and shifts from high to low at
a point in time corresponding to the rear end of each
servo area 110. Accordingly, the counter 54 starts
the measurement of time in synchronism with the
trailing edge of the servo gate signal SG
15 corresponding to the rear end of each servo area 110,
i.e., the trailing edge of each servo gate pulse.
As shown in FIGS. 6A and 6C, the transmission
permission circuit 56 outputs a transmission
permission signal TP of high level in synchronism with
20 the trailing edge of the servo gate signal SG, thereby
permitting the transmission of the control signal to
the first amplifier 17. The T2a detector 57 contains
a comparator (not shown), and compares the count wvalue
of the counter 54 with a preset value (time parameter)
25 T2a, using the comparator. If the count value of the

counter 54 is equal to T2a, i.e., if a time period

T2a, which starts at the trailing edge of the servo
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a T2a detection signal 501 of high level.
The transmission permission circuit 56 returns
the transmission permission signal TP to low in
5 synchronism with the output of the T2a detection
signal 501 of high level from the T2a detector 57.
More specifically, the transmission permission circuit
56 returns the transmission permission signal TP of
high level to low when a time period T2, which starts
10 at the trailing edge of the servo gate signal SG (t2),
elapses, as is shown in FIGS. 6A - 6C. As a result,
the transmission of the control signal to the first
amplifier 17 is inhibited. 1In response to the T2a
detection signal 501 of high level from the T2a
15 detector 57, the counter 54 is cleared.

As described above, in the first modification of
the embodiment, the transmission of the control signal
is permitted in synchronism with the trailing edge of
the servo gate signal SG, and is inhibited when

20 the counter 54 has measured the time period T2a from
the trailing edge of the servo gate signal SG. T2a is
set so that the time period determined by the trailing
edge of the servo gate signal SG and T2a, in which
the transmission of the control signal 1s permitted,

25 will not overlap the time period in which the head 12

reads the servo data from each servo area 110 on

the disk 11. As is apparent from the above, also in
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the first amplifier 17 is prevented during the reading
of the servo data. Moreover, since the trailing edge
5 of the servo gate signal SG is used as the start point
of the permission of the control signal, a detector
corresponding to the Tl detector 35 in FIG. 3 is not
necessary.
[Second Modification]
10 Referring to the configuration view of FIG. 7 and
the timing charts of FIGS. 8A - 8C, a second
modification of the embodiment will be described.
The second modification also differs from the
embodiment in the mechanism of the permission control
15 of the control signal transmission executed by the
control unit 24. FIG. 7 shows the configuration of
the control unit 24 employed in the second
modification. In FIGS. 3 and 7, like reference
numerals denote like elements.
20 As shown in FIG. 7, the control unit 24 employed
in the second modification comprises an SM detector
31, SSP generator 32, SG generator 33 and transmission
controller 70 corresponding to the transmission
controller 30 in FIG. 3. The transmission controller
25 70 comprises a T1ll counter 71, T12 counter 72 and

transmission permission circuit 76. The T11l counter

71 assumes a count enable state when the servo mark

S
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high. In other words, the Tll counter 71 assumes

a count enable state when the SM detector 31 has

detected a servo mark and output a servo mark

5 detection pulse. 1In this state, the T1ll counter 71

starts a backward counting from a preset value

(time parameter) T1l1l. When the T1ll counter 71 has

finished the backward counting from the preset value

Tll, the T1l1 counter 71 outputs a Tll count signal 701

10 of high level for a predetermined period of time.

The transmission permission circuit 76 sets the
transmission permission signal TP to high in
synchronism with the output of the Tll count signal
701. More specifically, as shown in FIGS. 8B and 8C,

15 the transmission permission circuit 76 sets the
transmission permission signal TP to high when a time
period Tll elapses, T1ll starting at t3 at which the SM
detector 31 detects a servo mark. At this time, the
value T1ll is set on the T1ll counter 71. That is, T11

20 is automatically set on the Tll counter 71 when the
T1ll counter 71 has output the T1ll count signal 701 of
high level.

On the other hand, the T12 counter 72 assumes
a count enable state when the T1ll counter 71 has
25 output the T1ll count signal 701. 1In this state,

the T12 counter 72 starts a backward counting from

a preset value (time parameter) T12. When the T12
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the preset value T12, the T12 counter 72 outputs a T12
count signal 702 of high level for a predetermined
period of time. The transmission permission circuit
5 76 returns the transmission permission signal TP to
low in synchronism with the output of the T12 count
signal 702. 1In other words, as shown in FIGS. 8B and
8C, the transmission permission circuit 76 returns the
transmission permission signal TP to low when a time
10 period (T11l + T12) elapses, (T1ll + T1l2) starting at t3
at which the SM detector 31 detects a servo mark. At
this time, the value T12 is set on the T12 counter 72.
That is, T12 is automatically set on the T12 counter
72 when the T12 counter 72 has output the T12 count
15 signal 702 of high level.
Thus, in the second modification of the
* embodiment, when the Tll counter 71 has measured the
time period T1l1l that starts upon the detection of
a servo mark by the SM detector 31, the transmission
20 of the control signal is permitted. Further, when
the T12 counter 72 has measured the time period T12
that starts at the end of the time period T11,
the transmission of the control signal is inhibited.
Tll and T12 are set so that the time period determined
25 by Tl1l and T12, in which the transmission of the

control signal is permitted, will not overlap the time

period in which the head 12 reads the servo data from
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from the above, also in the second modification, the
transmission of the control signal from the second
amplifier 19 to the first amplifier 17 is prevented
5 during the reading of the servo data. Moreover, since
the counters 71 and 72 for measuring the time periods
Tll and T12, detectors corresponding to the detectors
35 and 37 in FIG. 3 are not necessary, although one
more counter is required as compared to the

10 configuration of FIG. 3. Instead of the Tl12 counter
72, a counter may be used which assumes a count enable
state when the SM detector 31 has detected a servo
mark, and measures the time period (T1l + T12).

[Third Modification]

15 In the embodiment and first and second
modifications, the control unit 24 executes permission
control of control signal transmission. On the other
hand, the third modification is characterized in that
the permission control is realized by a servo

20 interruption program stored in the ROM 26, more
specifically, by processing routines included in the
program. Referring to the flowchart of FIG. 9 and the
timing charts of FIGS. 10A - 10C, the third
modification will be described. As aforementioned,

25 the control unit 24 shown in FIG. 1 comprises, for

example, the SM detector 31, SSP generator 32 and SG

generator 33 shown in FIG. 3. The CPU 25 starts, as
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received a servo sector pulse SSP output from the SSP
generator 32 of the control unit 24. The servo sector
5 pulse SSP is generated in accordance with the servo
mark detection signal SMD from the SM detector 31.
Accordingly, it can be said that the servo
interruption processing is executed in accordance with
the detection of the servo mark by the- SM detector 31.
10 The servo interruption processing includes head
positioning control processing based on the position
information in the servo data, and transmission
processing of the control signal for controlling the
first and second amplifiers 17 and 19, etc.
15 In this modification, it is assumed that the
program executed in the servo interruption processing,
i.e., the program for servo processing, is formed of
a processing routine (A) 91, processing routine (B)
92, control signal transmission routine (X) 93 and
20 processing routine (C) 94, as is shown in the
flowchart of FIG. 9. The control signal transmission
routine (X) 93 controls the transmission of the
control signal. For facilitating the description, it
is assumed that the output timing of the servo sector
25 pulse SSP is identical to the detection timing of
the servo mark by the SM detector 31. Generally,

the output time of the servo sector pulse SSP is
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of the processing routine (A) 91, processing
5 routine (B) 92, control signal transmission
routine (X) 93 are TA, TB and TX, respectively, and
also assume that Tl < TA + TB and TA + TB + TX < T2,
i.e., T1 < TA + TB < T2 - TX. Tl and T2 are the
values (time parameters) defined in the above-
10 described embodiment.

In the third modification, the servo processing
program is allocated on the ROM 26 so that the
processing routine (A) 91, processing routine (B) 92,
control signal transmission routine (X) 93 and

15 processing routine (C) 94 are carried out in this
order, as is shown in the flowchart of FIG. 9. As is
evident from FIGS. 10A - 10C, the period in which the
control signal transmission routine (X) 93 is carried
out is between the time periods Tl and T2 and does not

20 overlap with the servo data reading period. Thus, in
the third modification, the period in which the
control signal is transmitted to the first amplifier
17 is set such that it does not overlap with the servo
data reading period, simply by devising the order of

25 the processing routines of the program for servo
interruption processing, in particular, the ordinal

position of the control signal transmission
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In the first to third modifications of the
embodiment, the invention is directed to an HDD (hard
disk drive). However, the invention can also be
5 directed to a disk drive apparatus, other than HDDs,
such as a magneto-optical drive. It is sufficient if
the disk drive apparatus executes positioning control
for positioning a head to a target position on the
basis of servo data read by the head from each of the
10 servo areas dispersedly arranged on a disk medium.
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
15 shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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positioning control to position a head to a target
position on the basis of servo data read by the head

5 from each of the servo areas dispersedly arranged on
a disk medium, comprising:

a first amplifier which amplifiers a read signal
read by the head from the disk medium;

a second amplifier which further amplifiers the

10 read signal amplified by the first amplifier;

a signal line used to transmit the read signal
from the first amplifier to the second amplifier, and
also to transmit a control signal from the second
amplifier to the first amplifier, the control signal

15 being used to control the first amplifier; and

a transmission controller configured to permit
the transmission of the control signal from the second
amplifier to the first amplifier during a period of
time different from a period of time in which the

20 servo data is read.

2. A disk drive apparatus according to claim 1,
wherein:

the servo data contains a servo mark used to
identify the servo data; and

25 the transmission controller sets the period
of time in which the transmission of the control

signal is permitted, on the basis of a position of



10HH 10HHL%/dEH4A0 10HH! 10% &' ()-1 910%& ()- 910%& ()-1 10%& ()-
f10%& ()- @10%& ()-V'TdEH40 10HH | %40%& ()-$10%& ()- "@0%& ()- @
10%& ()- 10%& ()-1 10%& ()- 7gpdEH4A0 10HH 1F10%& ()-|
,110%& ()-L-z210%& ()- |+10%& ()- )10%& ()- 's10%& ()-pMNOPdYNCO 10HH!
10z 10z 10z : 10%& ()- 810%& ()-6310%& ()- 410%& ()-|
210%2'&' ()- PV‘g%jIEYNQJ 10HH @ 109%&' () -1 _10§/§& Q-1 MO% ()-Y 10%&' () -1
@O%&' ()-ymO0%&' () - %3dEYNCO 10HH!

the servo mark.

3. A disk drive apparatus according to claim 2,
further comprising a servo mark detector which detects
the servo mark in the servo data, and

5 wherein the transmission controller comprises:

a counter which starts time measurement in
synchronism with detection of the servo mark by the
servo mark detector;

a first timing detector configured to detect

10 whether the counter has executed the time measurement
until a first predetermined point in time after the
servo data containing the servo mark detected by the
servo mark detector is read;

a second timing detector configured to detect

15 whether the counter has executed the time measurement
from the first predetermined point in time to a second
predetermined point in time before a point in time at
which reading of next servo data is started; and

a transmission permission circuit configured to

20 set a start time from which transmission of the
control signal is permitted, at the first
predetermined point in time detected by the first
timing detector, and also to set an end time at which
a period of time in which the transmission of the

25 control signal is permitted finishes, at the second

predetermined point in time detected by the second

timing detector.
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4. A disk drive apparatus according to claim 3,
wherein the counter is cleared when the second timing
detector has detected that the counter has executed
the time measurement until the second predetermined

5 point in time.

5. A disk drive apparatus according to claim 2,
further comprising:

a servo mark detector which detects the servo
mark in the servo data;

10 a servo gate generator which generates a servo
gate pulse in accordance with detection of the servo
mark by the servo mark detector, the servo gate pulse
indicating a point in time at which next servo data is
detected, and

15 wherein the transmission controller comprises:

a counter which starts time measurement in
synchronism with a trailing edge of the servo gate
pulse generated by the servo gate generator;

a timing detector configured to detect whether

20 the counter has executed the time measurement from
the trailing edge of the servo gate pulse to
a predetermined point in time before reading of next
servo data is started; and

a transmission permission circuit configured to

25 set a start time from which transmission of the
control signal is permitted, in synchronisms with

the trailing edge of the servo gate pulse generated by
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the servo gate generator, and also to set an end time

at which a period of time in which the transmission of

the control signal is permitted finishes, at the

predetermined point in time detected by the timing

5 detector.

6. A disk drive apparatus according to claim 5,
wherein the counter is cleared when the timing
detector has detected that the counter has executed
the time measurement from the trailing edge of the

10 servo gate pulse to the predetermined point in time.

7. A disk drive apparatus according to claim 2,
further comprising a servo mark detector which detects
the servo mark in the servo data, and

wherein the transmission controller comprises:

15 a first counter which measures, on the basis of
a first time parameter, a first period of time ranging
from a point of time at which the servo mark detector
detects the servo mark, to a first predetermined point
in time after reading of the servo data containing the

20 servo mark detected by the servo mark detector
finishes;

a second counter which measures, on the basis of
a second time parameter, a second period of time
ranging from a point of time at which time measurement

25 of the first counter finishes, to a second

predetermined point in time before reading of next

servo data is started; and
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a transmission permission circuit configured to
set a start time from which transmission of the
control signal is permitted, at the point of time at
which the time measurement of the first counter

5 finishes, and also to set an end time at which a
period of time in which the transmission of the
control signal is permitted finishes, at the point of
time at which the time measurement of the second
counter finishes.

10 8. A disk drive apparatus according to claim 7,
wherein:

the first time parameter is automatically set on
the first counter each time the first counter has
measured the first period of time; and

15 the second time parameter is automatically set on
the second counter each time the second counter has
measured the second period of time.

9. A disk drive apparatus according to claim 2,
further comprising a servo mark detector which detects

20 the servo mark in the servo data, and

wherein the transmission controller comprises:

a first counter which measures time from a point
in time at which the servo mark detector detects the
servo mark, to a first predetermined point in time

25 after reading of the servo data containing the servo

mark detected by the servo mark detector finishes;

a second counter which measures time from
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the point in time at which the servo mark detector
detects the servo mark, to a second predetermined
point in time before reading of next servo data is
started, the second predetermined point in time being
5 later than the first predetermined point in time; and
a transmission permission circuit configured to
set a start time from which transmission of the
control signal is permitted, at a point of time at
which time measurement of the first counter finishes,
10 and also to set an end time at which a period of time
in which the transmission of the control signal is
permitted finishes, at a point of time at which time
measurement of the second counter finishes.

10. A disk drive apparatus according to claim 1,

15 wherein the first amplifier is located closer to the
head than the second amplifier.

11. A disk drive apparatus which executes
positioning control to position a head to a target
position on the basis of servo data read by the head

20 from each of the servo areas dispersedly arranged on
a disk medium, comprising:
a first amplifier which amplifiers a read signal
read by the head from the disk medium;
a second amplifier which further amplifiers the
25 read signal amplified by the first amplifier;
a signal line used to transmit the read signal

from the first amplifier to the second amplifier, and
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being used to control the first amplifier;

a servo mark detector which detects the servo

5 mark in the servo data;

a CPU which executes an interruption processing
program in accordance with detection of the servo mark
by the servo mark detector, the program being formed
of a plurality of processing routines which include

10 a control signal transmission routine used to transmit
the control signal; and

a storage unit configured to store programs which
include the interruption processing program executed
by the CPU, the control signal transmission routine

15 included in the plurality of processing routines of
the interruption processing program being in
an ordinal position in which the control signal
transmission routine is executed within a period of
time different from a period of time in which the
20 servo data is read.

12. A disk drive apparatus according to claim 11,
wherein the first amplifier is located closer to the
head than the second amplifier.

13. A method of using a single signal line to

25 transmit both a read signal and a control signal, for
use in a disk drive apparatus which executes

positioning control to position a head to a target
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position on the basis of servo data read by the head
from each of the servo areas dispersedly arranged on
a disk medium, comprising:

transmitting the control signal from a second
amplifier to a first amplifier via the signal line,
the control signal being used to control the first
amplifier, the signal line being also used to transmit
the read signal, read by the head from the disk
medium, from the first amplifier which amplifies the
read signal, to the second amplifier which further
amplifies the read signal amplified by the first
amplifier; and

permitting transmission of the control signal
from the second amplifier to the first amplifier only
within a period of time different from a period of
time in which the servo data is read.

14, A method according to claim 13, further
comprising detecting, from the servo data, a servo
mark to identify the servo data, and wherein the
permitting includes setting a period of time in which
the transmission of the control signal is permitted,
on the basis of a point in time at which the servo

mark is detected.



