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The present “inveptibn relates to a magnetic

particutarly to.a magnetic disk apparatus equi pped with an inproved
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st ance between the adjacent tracK centers Tn the radi al
apparatus equipped with an improved dual head, a track.

pitch and ID information and using a rotary actuator.
The term."dual head" herein used means a

magnetic head provided with a slider which includes at-

least two magnetic elements for readihg or writing

electromagnetic signals (data).

DESCRIPTION OF THE RELATED ART

C&ncentrical magnetic recording regions formed
electfomagnetically by a magnetic head on a magnetic disk
medium is referred to as "magnetic tracks" or merely as
“tracks”. A plurality of units of recording regions |
referred to as "sectors" are arranged in a circum-
ferential direction and constitute such tracks.

On the other hand, a plurality of tracks are
concentrically disposed in a radial direction of the disk
medium and form one or a plurality of data zones as
information storage regions. The distance between the
adjacent track centers in the radial direction is
referred to as a "track pitch”. A magnetic head is
mounted to a slider, and the.slider is moved by an

actuator from a certain track to another on the disk

di sk appar at us, an¢25%“8(§
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referred to as a "track pitch”. A magnetic head is nounted to a slider,
and the slider is noved by gn  .factuator froma certain track to another
on the disk : ;Dpdiuﬁv“ This operation is referred to as a "seek"
oper ati on. : '~ As- the=slider hav2ng the nmagnetic head nount ed

thereto relatively floats on the disk while keeping a 5 small gap, the
magnet i ¢ head seddumomadihdsi eperptioaddsorefernnd ttes asi gndiselekim or to a
magnetic filmon the disk . medi um , "CGenerally, one ID
portion is di spPeE@LiRMone sector so as to neke it easy to position

the magnetic 10 head dyring the . .seek operation, and informatjon of the
sector to which the ID p%fati ﬁ;@ﬁ shz?gfd'n& magneti(c, Jreunte

storedin this FrtLOR. . or, ' pluralj.ty of .I.D infor.nation nmay
ehBrat! Bara iy e 1dats, orf e diigk Wnia8, KeeH R

be provided to oOn S t one ID

15 i:nf or mat 50N griaA§! H%k’}('e the H&ég{e%‘itdl ;h'éaﬁt e@c&&oﬂ&?@x@t&%allg %’réaaté%e or

sector the ID portio gach séct or position I'non
However, when ga;itesOETRhadN from SF2ReCE WAghe iltDFinkd iR ithen dilskm ot her

i nformati on can be éxtracted, the ID information is not necessary. 20
A system whi chmg@iuin.ons the magnetic head to
Generally, one ID portion is disposed in one
.sector so as to make it easy to position the magnetic

10 head during the seek operation, and information of the
sector to which'the ID portion belongs and other
information are stored in this ID po:tion. One or a
plurality of ID information may be provided to one
sector. It is realistic to dispose at least one ID

15 information, inclusive of information at which position
on the sector the ID portion of each sector is
positioned, in one track. However, when an information
changed to the ID_informétion from other information can
be extracted, the ID information is not necessary.

20 A system which positions the magnetic head to
the surface of the medium but does not particularly move
it from the medium surface'to a standby position at the
start or stop of the rotation of the disk medium is

- referred to as a "contact-start-stop (CSS)".

25 Mention can be made of JP-A-4-137278, JP-A-6-

28775 and JP-A-6-60573 as the prior art. |
'The'tgchnologies disclosed in these prior art

refergnces are directed to stably read out signals from
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the surface of the medi um but does not particularly nove it fromthe
medi um surface to a standby position at the start or stop of the
rotation of the disk mediumis referred to as a "contact-start-stop
(Css)". 25 Mention can be nade 3f-JP-A-4-137278, JP-A-6-

28775 and JP- A-6-60573 as the prior art. The technol ogi es

di scl osed in tthesdigk medium, to ra#adwlenmm aamtmrzai%tm yt@ ead out
signals from t he di sk medi um

to stably sec®ffeckiwely gﬁdﬂé—%d:% disk gggdiumn \}'&I’ WQRWI?‘.&éZHQIeUEﬁ“éR
medi um by setting the tr

itch to ar val ue on the ner

ci rcunf er enti AttEyFo a %é’a&“ﬁ( %&i}{ﬁn’dﬁ’%rc FLF qr% e

out er cir erenti.al_sj.de. JP-B-3-16Q675 cqntenpl at es
to inpr ove a (?%J;gh ﬁsé%@egfﬂrﬁ%d: %eﬁﬂﬂ}%g’&’é}ﬁwgﬁk & two ki nds
of ser o }ﬁEﬁé ctor. However, these prior
art technologles 0 n%§%1ﬁ§ta.éﬁ$he ID information, the ID portion or an
error rate i nto congypley 2 i1¢be 78 ' RntldiplAidl "t liHprc¥e 'a AN 2
rate of data erroneously read out when witten data are read out. The

present inventdedd isygteu iadRl & HervidKigibtem H)J"'Ql:.'d%dsmrfg red Ainddeod D
portion or the error rate into 15 consideration. Wher eas the
i nformati on stservee isdatidtion in one sector.

However, these prior art technologies do not

10 take the ID.infOrmation, the ID portion or an error rate
into consideration. Here, the term "error rate" means a
rate of data erroneously read out when written data are
read out. The present invention is realized for taking
the ID information, the ID portion or the error rate into

15 consideration.

Whereas the information storage capacity
required for magnetic disk apparatus has been increasing,
the reduction of the size of the apparatus themselves has
been required. _When the apparatus becomes compact, the

20 diameter of the disk medium used for such an apparatus
must be unavoidably smaller, so that high density record-
ing is necessary for magnetic recording technigue. To
store greater quantities of information in a small disk
medium, a magnetic reversion region (magnetization

25 region) per unit area becomes smaller and due to electro-
magnetic inductioh, a signal reading technology based on
a relative speed between the magnetization region énd the

gap of the magnetic head has substantially reached the
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required for magnetic di sk apparatus has been increasing, t he reduction
of the size of the apparatus thensel ves has been required. Wen the
appar at us becones conpact the 20 dianmeter of the disk medi umused for
such an apparatus mist be unavoi dabl y- dmed | er, so that high density
record- g IS necessary for magnetic recordlng techni que. To store
greater quantl imitef information in a small disk medi um a magnetic
reversion region (magneti zat |on eg unit area becqnes small er

re
and due to electro- ﬁ@iV@ FhﬂﬁchBH 'sW@ﬁH?tFQaHPR§°FBEHHBPogy

gap of The magFEr ﬁ‘iﬁéédﬁﬁiﬁgsEﬁé?“ﬁﬁf@ré%g?%ﬁ%%iﬁ% pifectohas Blen' "°
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t echni que Lg}nﬁ %mﬁ%ﬁﬁetoB?eng Y #¥GE%PQ§%8ﬁ§shggéngRgﬂﬁ E§X§§§d%g gcagge
this techni guey Héeﬁagﬁeﬁf%dﬁéh&e ﬁaielnéfgegdgasaﬁkéangg ﬁs(ge“ﬁhgﬁEEQE

referred to as s stive

secure a Signatesistf¥&PHbadhi 68 éﬁesmOhedapzndlencaheséehetal aessaﬁad
bet ween the magnetic nmedi um and the nmagnetic However, beCause the

MR head is a reatipet! yhilegndbes ndf hepdndaoﬁOﬁuentémaaivendpéédve head
must be used in conbi nation as a read head in practical magnetic disk
- between the magnetic medium and the magnetic head.

However, because.the MR head is a read-only'magnetic

10 head, a conventional inductive head must be used in
combination as a read head in'practical magnetic disk
apparatuses. The present invention is effective for
dealing with a problem generated by utilization of the MR
head. |

15 The present invention relates also to a
magnetic disk apparatus as one of memory apparatuses of
computers. In the present invention, a head standby
region for allowing the head to keep a standby position
on the disk surface is disposed at the innermost circum-

20 ferential position of the disk within a moving range of
the head on the disk surface, and a head yaw angle is set
in such a manner that when the head and the disk come
into mutual contact at a position in the arbitrary radial
position on the disk surface, a carriage always rotates

25 towards the inner circumferential side by the direction
of their frictional force. Alternatively, the head is
disposed in such a manner that the head yaw angle always

exists at an arbitrary head position in the radial
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apparatuses. The present invention is effective for dealing with a
probl em generated by utilization of the MR head. 15 The
present invention relates also to a magneti ¢ di sk apparatus as one of
menory appar at uses of conputers. In +h& present invention, a head ,
st andby region for allow ng the head to keep a standby position on
the disk surf eatipn Rr ckhetdisk swhEaeestse tha thocarripgeal
position of the disk within a i ng range of t he head_on the disk

surface, and FHELLS &PRrdR ¢ > dther IrcunterentiahFidear The disk

head and the disk t 0, nmut ual’ tact , at ifi in th
arbitrary radi3HPAEAts Of The GPVFICIRR ARGTIdes & CREra9RF X 1R s

their ricti onleiiiall £0f MaMBditi £ Fhiflia S iad Yo 4 B0 Phicucn’s
manner t hatg t &%é‘f?hl?’ad% N AN Prace SXI e PixAllg A OELL Y ORPS
position in the radia - 5-

direction on tdhgridsde SEH:fBFE nSchdditdm LI £ €A greatdt F&£Fud OVRENS the
i nner circunferential side. The disk apparatus of the invention

i ncl udes a cartheag®oving Nfprce o Clleni carfigd @S s | dytéinahgimbpectead to
a specific 5 position on the disk surface. The fixing force of this
carriage fixi rgr neidratiisni s A aagretalgneatlver vid udispesed at d hpornbiomg
force of the carriage due to external inpact
rotating with the carriage, and a magnet retract
10 mechanism is provided so as to attract the magnetic
member by utilizing a leaking magnetic flux of a magnet
constituting a voice coil motor that swings the carriage.
The head is disposed in such a manner that the head yaw
angle attains a minimum angle at the innermost circum-
15 ferential position within the moving range of the head on
the disk surface.
Means for moving and fixing the head to the
head standby region on the disk surface has been
disclosed in JP-A-6-243605 (hereinafter called the "prior
20 art reference A") and JP-A-~6-251517 (hereinafter called

the "prior art reference B").

SUMMARY OF THE INVENTION
It is an object of the present invention to
provide a magnetic disk apparatus which uses a dual head
25 capable of preventing the drop of an information récord-
ing density and improving an error rate at the time of

reading the information.
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or vibration. A magnetic nmenber irs di sposed at a portion rotating with
the carriage, and a nmagnet retract 10 nechanismis provided so as to
attract the magnetic menber by utilizing a | eaking nagnetic flux of a
magnet constituting a-voice coil notor &@hat sw ngs the carriage.
The head is disposed in such a manner that the head yaw angle attains a
m ni num angle at the inndind® afathes obiegte fhthe Rrasentodnyenten he
novi ng range of the head on t he dj.sk surface. . Means_ f or
Tovi ng and F i xitiy B e mpanaric i Fhnalang sty R aRrs A
surface has be di_scl.osed,in JP-A-6-243605 (herei.nafter. call.ed the
Thrior 20 ar B PoPEREE TR B DRR SARRS, Kep o, S T AR E e " (e
It

‘prior art ref Bt Cof5the operatIdiVF e Hpd ndid can

is an object of the present™invention to rovide ‘a nmagnetic disk
appar at us Wai CRcieefip13 s HedtRdd on? D€ I8 28 ANEUSHY itH e Yr Anan
i nformation record- i'ng density and inproving an error rate at the
time of I apPan@thizs higheFidediability, lower power consumption,

- 6- It is another object of the present invention to

provi de ‘a nagndowerdicelstapma Midgheahiinformatione priotessing speed.

When high density magnetic recording is carried

out by using the subject dual head, a write héad and a
10 read head mounted to the subject dual head and deviation

of geometrical arrangement of their gaps (hereinafter
called the "6ffset") are of importance.

In other words, in a magnetic disk apparatus
using the dual heéd which is mounted to a rdtary

15 actuator, dete;ioration of the error raté of the ID

portion resultihg from this offset is unavoidable at the
time of readout of the ID information when the ID portion
is not written successively in the track direction, for
the following reasons.

20 1) yaw angle of thé magnetic head (to be later
described) resulting from the rétation of the
rotary actuator;

2) the difference of radii of the magneto-
resistive head and the inductive head with

25 reséect'to the center of rotation of a spindle
that results from their geometrical distance.
Due to these factors, the head positioning

radius position at the time of data readout is different
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fix a head to a head standby region during shipment or stop of the
operation of the apparatus, and can 5 acconplish reduction of the size
and the thickness of the apparatus, higher reliability, |ower power
consunption, | ower cost and higher irf @ ration processing speed.

When high density magnetic recording is carried out by using the

subj ect dual hfuzam thati at bhedtime ef detacwribeadanduat etieadyt béfsebj ect
dual head and devi ation of geonetrical arrangement of their gaps
(herei nafter ©ccugf| adwaye whensthe) IRy postipppést HRAE. Or written. I'n

ot her words, in a magnetjic disk aﬁgarat Usi ng %He dual headg%gkch S

S
nounted to a rotary 15 BEERBEEOH ﬁe?ggﬁﬁFaFFbﬁtﬁf & BREBPLLG: t he
I D portion_res

Lti fromthi ff ' i dabl ; [ f

EIATERE TR RN T L
ivel y i k.di ' . I ' 20

syccessively | But gl LAEodk BbRERLI b op cpalechel LEHLEOLERBE tne??,

resulting fro i L P, . i ] or
oy he df 11D RLGRELEEPOThEE,  mecause this BEESSY BRLMERIthe .

and the inductjhygnéedd Wbk agparatus mi?htréﬁESﬁéthl&hﬁeﬁﬁntﬁé of
rotation of a spindle that results fromtheir geonetrica

di st ance. informationDof thethest impbetantt Ip pestipasainbnygi the
radius position at the tinme of data readout is different
information stored in the sector.
10 . Once the ID information can be read, the exact
"information regarding the position of the magnetic head
- can be confirmed correctly to the subsequent data
portion, so that the error rate is improved much more at
the data portion.than at the ID portion.

15 It is therefore important to read the ID
information without the error, and to accomplish this
object, the error rate of the region storing the ID
information must be limited to below a predetermined
value.

20 ' Particularly in the case of a magnetic disk
apparatus employing a so-called "1 sector/l ID format®
having one kind of ID information in one sector, the .
problem of the offset is remarkable.

Thérefore, the present invention employs the

25 following means.

(1) The track pitch is an inequal pitch such that
the track pitch becomes coarse at the inner and outer

circumferences of the disk medium and becomes dense at
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-7- fromthat at the tine of data wite, and a steady offset

occurs always when the ID portion is read or witten.

Because this offset exists, the magnetic disk apparatus m ght
erroneously read the IDinformation °~ 5 dur8 ng the seek operation so that
the error rate of the I D m ght deteriorate. Because this offset

exi sts, the thenggnsers di sk apparatus might erroneously read the

i nformati on of the nDst i rportant | D portion anong the i nformati on
stored in the sectof2) 18he write radius PﬁélﬁBDPnP§r#HF|6P Pextien dgd,

t he exact I nformati on regardi ng the positiop of the gnetlc head
can be confirnﬂﬁlgﬁﬁPeEPIQHtg gmg gihedsuPRinga gtweenpgg% Brsitdondng  he

por i on- 15 LGS BoBYEECIPRE Bhe pe heBg" Phap"Ehe, R haAR Fiadl o
| nformationg S £H8Ubat8°aBH" Bhe pggﬁcsaoaﬁpgmaainst BoSitiondBeCthe b OFFOf

rate of the region storing t rmat1on mte

a predeterm neflead whahU€he zﬁducuve headPakhied! %hleydh%at he case of a
magneti c di sk apparatus enploying a so-called "1 sector/l ID format"”

havi ng one kind of {B)i nhAgtart tha pérQE b€l theh@rite pbekliom of the

of fset is remarkabl e. erefore, the present invention

enpl oys the 25Dfpbh0mbngiaqeﬂased in advance, the ID information is
written.

10 (4) The track pitch is defined as an inequal track
pitch. A fluctuation component in an actuator rotating
angle corresponding to the track pitch is limited to not
greater than 7%.

(5) A dual head having a core width satisfying

15 better values than the error rate of the ID portion of
1 x 10 and the error rate of the data portion of 1 x
10%. In other words, a head assembly has a nominal shift
quantity for the MR head and the inductive head so that
the difference between the positions of the MR head and

20 the inductive head in the radial direction becomes zero
(0) at the center of the disk medium (disc), and has a
yaw angle such that the actuator always receives the
rotating force in the inner circumferential direction at
the time of CSS.

25 (6) The disk medium is divided into n (n: natural
number) data zones, an equal pitch is used within the
same zone and an inequal pitch is used between the zones.

The advantageous effects corresponding to the

bel ow



(1) The track pitch is an inequal pitch such that the track pitch

beconmes coarse at the inner and outer ci rcunferences of the disk nmedi um
and becones dense at - 8- t he
center. (2) The wite radius pos4t90-n of the ID portion is
witten to an internmedi ate point between the positioning radi us
position of theanrangenemtiendeseriReticabloveawdldube descihrébed: dnasuchha
positioning radius position of the MR head when the inductive head
wites the dat amanner as tO(s?rnpﬁﬁpn@h§°p§apbheﬁytbe enEapgemenss t i on of

t he | D portion i era ed .in advance R i nformation is

witten. 10 (ﬁj) et FﬁEﬁrﬂyPFE‘ﬁlPQ 8 f & @de§§°§anﬁ€&u5F‘ thgc LD

i 5 BT B BB R At BMFp o
A dual d 1
(5) 2 Sl hgecheyinasgGates ol iesfhyShy, o Spdehigheiib enab T b

data portion oftﬁexlnflueagé "Bk tha HBES& w@rg eraegg FaSelphy ghas a

nom nal shift quantity or the MR head an he 1 nductive heag so that
the difference ﬁshneﬁnaéheopeérkéeﬁénaftbhehﬁﬁaaeadraasrdiagtaénsaéychtve

head in the radial direction becones zero (0) he center of
di sk nedi um (di ea¢h @pdckaposition.

(2) Deterioration of the error rate at the time of

10 read-out of-the ID portion can be restricted.

(3) Since the periphery of the ID portion is erased
prior to the write operation, the influences of the
residual noise can be eliminated and the error rate of
the ID portion can be improved.

15 (4) Since the change of the inequal track pitch is
lreduced to less than 7%, such the change does not exert
adversé influences on the seek moving distance change
that occurs at the time of the seek operation of the head
actuator, the fluctuation of the position detection gain,

20 or the change of position detection linearity.

(5) The error rate of the ID portion can be set
under the condition of the offset severest for the ID
portion, and expansion of the detailed specification
after reading of the ID portion becomes possible. By

25 securing the inner circumferential CSS zone to the inner
circumference, the torque for activating the motor
against the.frictional force between the slider of the-

magnetic head and the medium disk at the time of the
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yaw angl e such that the actuator always receives the rotating force in
the inner circunferential direction at the time of CSS. 25 (6)
The disk mediumis divided into n (n: natural nunber) data zones, an
equal pitch is used within the sanme-z&Be-and an inequal pitch is used
bet ween the zones. The advant ageous effects corresponding to
t he start of the motor can be limided to ajy Ae¥h§OF¥ames descri bed

b i1l be d bed t dt h of
e o angement o o bl one R R thel BeERe e hand te 35 L e
| D t d ta t he | t to.the | 5 t
agai nst !to g(ra : %‘F‘F 8%(? aWﬁ‘ ra‘&; ak ntt"?“&cb? 5%%?‘1 ot ?[\#f Wgﬁé'g?ezf
the noise of g aaiﬁﬁad%hlgz X308 Fod /4 oe e R EREANR LRaug® T8 0

recording density at eachtraCk “pasiti on. ration

of \he errer (te 8 vhlioh BE She 23eueiigiuhedty! if kRPN can be

restricted. Since the peri ry 0 portion is erased
prior to the wikbetgparation, the |nfluences of the resi dual noi se can
be elimnated and the error rate of the 1D portion can be inproved. 15

(4) Since the chanpgg obrbkessifguabatisasluchi kehthe servoedwaet to | ess
than 7% such the change does not exert
- processing time, the seek system track processing time
and the data system track processing fime can be reduced.

10 When the present invention is applied, it
becomes possible to restrict the drop of format
efficiency of the ID portion caused by the dual head and
to improve the error rate of the ID portion by the
inequai pitch.

15 The offset quantity at the time of read of the
Ib portion by the MR head can be reduced to the half by
setting the write radius position of the ID portion to
the. center between the positioning radius position of the
MR head when the MR head reads the data and the position-

20 ing radiué position of the MR head when the inductive
head writes the data. Accordingly, the error rate of the
ID portion can be improved.

-The error rate of the ID portion can be
improved by erasing the ID portion before data write.

25 If the error rate of the ID portion is limited
to less than 1 x 10% the error rate of the data portion

becomes less than 1 x 10%. In consequence, fundamental

conditions for accomplishing various functions of the
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adverse influences on the seek noving di stance change that occurs at
the time of the seek operation of the head actuator, the fluctuation of
the position detection gain, 20 or the change of position detection
linearity. (5) The error rate ©fl1ihe ID portion can be set.
under the condition of the offset severest for the ID portion, and
expansi on of theguetss| diskpspparatusopan beasabisfieding of the ID portion
becones p055|ble By 25 securing the inner circunferential CSS zone to the
i nner C|rcunferenceBeFﬂES?oghﬁeleFtBGP%QﬁtPﬁgthﬁeaﬁﬁﬁéFOr rotg§ai nst

the frictional  ,force between the Sllder of . th : gnetlc head gnd t he
medi um di sk atifgcaRgle ¢prregponding to the track pitch 1s limited toqg _

tart of th t b ] t I . .

onbi nat i on wi THCIFESBFFECERER The FEERTES) LA 1Sachs of 1tbe GhTRRMY ai
the t f £t al/ 2 1/2 = 1/4
ofeth;nﬁaglnungggﬁ QE {é%ygg%&gn HE ul?a?%ge%%fgg%ﬁquan?lfy |ﬁ t he radi al

direction. (G)Tﬁéoéfféfnﬂakéédéfsﬂﬁé a2 %Bft§8ﬁv9n&rﬁﬁ5 data
processing tinme, the seek systemtrack processing and the data

system track ppOsebshNEahi PE Limibedr €8UBE8Tow pPedetermined VARHethBy
present invention is applied, it becones possible to restrict the dr op
of format increasing the core width of the inductive head to a
greater value than the core width of the MR head and by
10 employing the inequal pitch. |
The nominal shift quantity of the R/W gap is
set so that the offset quantity of the R/W gap in the
radial direction becomes zero (0) at the.center of the
data region. 1In this way, the offset quantity of the R/W
15 gap in the radial direction can be reduced to the half,
so that the offset quantity of the ID portion can be
further reduced to the half.
Because the data storage region of the disk
medium is divided into the zones, burden to processing of
20 the data system or seek system electronic circuit can be
reduced.
Further, the present invention solves the
foll&wing problems.
Because the magnetic disk apparatus has been
25 packaged into a notebook type personal computer 119
(Fig. 17), etc., the reduction of the size and thickness

has been required to this date. Because the notebook

type personal computer 119 is mainly of the type which
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efficiency of the ID portion caused by the dual head and to inprove the

error rate of the ID portion by the I nequal pitch. 15 The
of fset quantity at the tine of read of the | D portion by the MR head
can be reduced to the half by settimglhe wite radius position of the
| D portion to the center between the positioning radius position of

t he . MR heincludrst RebuRltedn basgervhandacanabe operpded: byhtheo ing
radi us position of the MR head when the inductive head wites the data.
Accordingly, tRa8tERTyr ipatbeopbegace of| gegyiceoRic gdepErigitaiedn

The error rate af_%he | D portiqn cap be . . inpéoved by erasing the |ID
portion befor e2d9ikiQp; o sesyice electricityydowWpr,Powgre con n

ti is limted, I th 1 Q , LLh ., kat f. .the dat
bortion - bobbRoberncbipRiaSaui®her  MpRTes, s Batr BaohB akhanen
tio o8 PRah® 5T er T~ _
TOT O B oREREROPE ThE abBhrathey Iokel Pofl gHA higher informas . o

the f'UPtuat!Oﬂiéﬁ_PBSC&SEEﬁbOEpéQHahave beehN#egldred;Oake®%2Mdi ng to the
track pitch is limted to not greater than 7% adverse influences of

t he signal S output onTbheateb¥y €heciehuizemeatelfol Rhkededuction of
The error rates of the ID portion and the data portion can be limted
to bel ow predethensied aatuthibkness, the lamination gap of the disk
105 is reduced to reduce the height by thin film
10 technology of the head 101, and the floating height of
the head 101 on the disk surface 105 is reduced to reduce
the pitch recorded on the disk surface 105, in the radial
direction. Further, the diameter of the disk 105 is
reduced so és to reduce the size in the transverse direc-
15 tion. These measures altogether satisfy the requirements
described above. To accomplish such a high recording
density, the disk 105 must have high quality and must
keep this high quality even after it is mounted to the
apparatus. Therefore, a head standby region 121
20 (Fig. 11) is secured on the disk surface 105 lest the
head 10i damages the data recorded on the disk surface
105 due to external impact or vibration during shipment
or the apparatus or at the stop of its operation, by
temporarily fixing the head inside this head standby
25 region during shipment or stop of the apparatus. This
head standby region 121 is the region to which the head
101 does not record the data. During the stop of the

operation of the apparatus, the surface of the head 101



i ncreasing the core wdth of the inductive head to a - greater value than
the core width of the MR head and by 10 enpl oying the inequal pitch.

The nom nal shift quantity of the RRWgap is set so that the offset
gquantity of the RRWgap in the radi a d@drecti on becones zero (0) at the.
center of the data region. In this way, the offset quantity of the RW
15 gap in the Asdildkediyr ot mdisordn the sudfece of tthe idilsk 105 hawinghat the
of fset quantity of the ID portion can be further reduced to the half.
Because the dahdg¥t Sux§aceegcenracy: pRaddicomsequentdyymai Spdndleeanater t he

zones, burden processi ng . of 0 the data system or seek syste
el ectronic ciré@ﬁtc@&ﬁoﬁer%tatﬁe§EP@HFlme to time at t%@r@ﬁ@F? Fﬁétﬁﬁbsent
i nvention solves_ th ause .t he

magneti ¢ di sk 888§P§ES§ R&L%bég%%%%§%%§%ng§E_PﬁﬁgegtnﬁPéﬁoé%g &per$ona
conputer 118 headggkgﬁgé§égfgﬁggé1536i%eﬁg%h&%gégggﬁggo§bé¢aQthEp'Ck”ess

has been required t cause 'tfe no type peéersonal
conput er 119_'§P§§tﬁbﬁ Bh the EuP2aBi 6% the disgélos, at which the

- 12 - i nCludes a built-in battery and can operated by the
battery in thesghgenng ebrgaevoethe sptadleCimbtori 106 acts most
| greatly on the adsorbed head 101, that is, at the inner-
most circumferential position of the disk 105 within the
10 moving range of the head 101 on the surface of the disk
105. The means described in the prior art references A
and B_described already has been examined as a method of
" temporarily fixing the head 101 inside this head standby
region‘121, but they are not yet free from the following
15 problems.
| According to the prior art reference A, an arm
and a magnet are disposed for fixing the head 101, as .the
method of temporarily mbving and fixiné the head 101 to
the head standby region 121. Sinée a space must be
| 20 secured for these members, there remains the problem for
the reduction of the size, thickness and cost of the
apparatus.
The prior art reference B describes a magnet
for exclusively attracting a magnetic member, as the
25 method of temporarily moving and fixing the head 101 to
the head standby region 121.
Besides the prior art referencés described

above, a magnet retract mechanism for attracting the



v )
addition to service electricity, |ower power consunption has been-al so
requi red. Needl ess to say, higher relia- 5 bility of the apparatus, |ower
cost and hi gher informa- tion processing speed have been required, as
well. To satisfy the requirenpht-for the reduction of t he
size and thickness, the |l am nation gap of the disk 105 is reduced to
reduce the hei ghaghgtibi mehbem déscribedoingyhef prierhazt referenget Beby
fl oati ng hei ght of the head 101 on the di sk surface 105 is reduced to
reduce t he ptithzingondbeakinghmagnekisufingeotos, mpgnekelp2gi khat
direction. Further, the dianeter of the disk 105 is, reduced.so agptQ
reduce the sizeCPhSFhEuPﬁﬁnQVEPQEedF?éé-mOEBrtFgﬁ! ?ﬁeggoﬂﬁasugégce 18

| t th | sf h ' ' ' '
g h?Stﬁh_rEéﬁ?‘a‘?hL@a&fet3&%%?5'9{:fﬁ%&ﬁ%p;ﬁmlgéé%é$€ﬁa%§3¥%hlﬁsiﬁ.ﬁ?%%%?ﬁﬁ!f '
ee IS hi aljt It 1 :
ThePefore, agheag tbﬁﬁagég£§8V%ﬁgﬁéaek§6H%¥?é?ﬂﬁéﬁe%gﬁgggu%ggeg%a?ﬁzoﬁisk
surface 105 les&ﬁégg?fereQSQQ OdndapBogE Egﬁrgg#goESEQEQGHOQB hha @ik

surface 105 0 external Inpacf or vi n during shi pnent or

the apparatus ogn@tnbhq $bePe8f theSnenar athflbybregiont eapobgraly fiXxing
the head inside this head standby 25 region dgring éhipnent?gr stop of the

appar atus. Thi srelati¢allystasfibmicali eons2tucsivhe r Hghethedessi,cthehe head
101 does not record the data. During the stop of the operation of the
apparatus, the magheteretrabe heeHahfigém still involves the following
10 problems.
| The voice coil motor 102 moves the carriage 103
in order to accurately position the head 101 to a desired
position on the surface of the disk 105. To improve the
information processing speed, the carriage 103 must be
15 moved quickly. However, a sufficient packaging space
cannot be secured for the voice coil motor 102 due to the
requirement for the small size and thickness, and a large
current cannot be caused to flow through the coil 109
fixéd to the'carriage 103 due to the requirement for
20 lower power consumption. For these reaéons, a magnet
having a high flux density has been used in the past for
the magnet 102a. The position of the magnet 102a provid-
ing the greatest attraction force to the magnetic member
is near the central portion of the magnet 102a on which
25 the leaking flux concentrates most greatly. The magnet
102a is disposed in such a manner that when the head 101

exists in the head standby region 102, the position of

the magnetic member exists near the position on which the



- 13 - is likely to adsorb the surface of the disk 105 having

hi gh surface accuracy and consequently, a spindle notor 106 cannot
rotate fromtinme to tine at the start of the operation of the
apparatus. To prevent this problem the =51Bead standby region 121 is
general |y disposed at the position on the surface of the disk 105, at
whi ch t he sfleanking magneticf flax spnoeéntcrates. 1EFarahes ,ndie

greatly on the adsorbed head 101, that is, at the inner- nost

ci rcunf er ent i al mpgveticnmembere mistk be0atragited: by the deakigg magmediic he
head 101 on the surface of the disk 105. The nmeans described in the
prior art refer&huEsexen Whe&n&hB headr 18dd existadpthihep outea@fitned as a
met hod of ril the head 101 inside this head standby
regi on 121, butcﬁgg %Fgeﬁ F§é°Fr8H|F fdekofurgaces 1 gﬁoblens
Accor di ng to th I or eferen e A can arm and a net

di sposed for |§Pﬁ8 Phe ﬁb& }gfac énghgorce ﬁgtﬁgﬁ BRIPE nnving
and fixing the B%’i‘g gaghgrhm dIeQetBSaﬂa vid d%xfc%%%”tiélca?ﬁ%‘aﬁg 10%Ce

nust be 20 secure nenber her remal nsS the pro

the reduction ofnibg ibzehetBbQE”6§5tﬁde6&%b %Blhhﬁotor 1@@pa@§hus
The prior art reference B describes a nagnet excl usi'vel y

attracting a napsebmesanead &5 the m35efﬁéhI&06fofthbe&amagby 103V iiRg thed
fixing the head 101 to

operation of the apparatus. This is called the "load of

10 the magnetic member". Since a large current must be
supplied to the coil 109 to such an extent that this load
of the magnetic member can be neglected, problems occur
in the aspects of lower power consumption and higher
information procéssing speed. The quantity of the

15 leaking magnetic flux is preférably great so as to
efficiently combine the flux of the magnet 102a with the
moving force of the carriage'103. The carriage 103 is
equipped with the head 103 on one of the sides of an
arbitrary axis of rotation and with the coil 109 at the

20 position opposing the axis of rotation. The carriage 103
is supported by the rotary shaft through bearings (not
shown) and is allowed to swing. Therefore, the vaiue
obtained by converting the mass of the portion rotating
with the carriage 103 to the position of the head 101

25 must be reduced. 1In other words, besides the reduction
of the mass of the carriage 103 itself, the moment of

inertia of the carriage must be reduced in accordance

with the distance. When the mass of the carriage 103



t he head standby region 121. - Besides the prior art

ref erences descri bed above, a magnet retract nmechanismfor attracting
t he ’ ' - 14 - magnet i ¢ nmenber
described in the prior art reference B by- 16 utilizing a | eaking magnetic
flux of a magnet 102a t hat constitutes a voice coil notor 102, is

known. Since thitself damggeeatet bacwhencithe swmeatsofotinestiar oft the
di sposition 5 of the expensive and excl usive magnet used in the prior
art references paxniiage is pab redpoed;i thendvedand taused byh&heecad 101 to

t he head standby region 121 by a . relativelé econom cal construction.
Nonet hel ess, thBovemepgqgrft thet caeriagendfBsm Thel preakery &het Adstancsni ng
10 probl ens.

The vqi ce coil B r 1%2 ves the carriage 103
in order to accEFSFeF?ep8§PF?Gn°2h€°ﬁ€§&°¥g§ 86 2 dﬁggrgﬂrrlagﬁo§9ti on
th f f the.di.sk 105..Tq. i th i nfor, I~@n . '

e ot nce 87 bagifiah AfSendEn' TROCKGekATr ey RATE00" 1 BERRRRRA,
packaging spaceype enf2380! pBEREEUERS EQLLNEURLEEACREL HREOLO1Y2169e 1O
t he requirenen or the small size and thrckness, "and a | arge

current cannot HcaauaCtnbOsbhel §Br 94alicke FBivevd) tnerel 1ienl 0 the

carriage 103 due to the requirenent for 2 ower power consunption. For
these reasons, an&9§8&ble limh@8vVtBItRiBi @isthHsedensity has been used in

t he past for
An FPC (CARRIAGE) (flexible printed board) 1l14a

10 (Fig. 11) is fixed to the side surface of the carriage
103 so as to transmit the signals of ;he head 101 to a
read/write confrol substrate 112 and to supply power for
driving the coil 104. The higher the rigidity of this
FPC movable member routing (CARRIAGE) (flexible printed

15 board) 114a, the smaller becomes its curvature and the
greater becomes its repulsive force (hereinafter referred
to as the "reaction of the FPC"). When an FPC (CARRIAGE)
(flexible printed board) 1l4a having a high rigidity is
used under the package state shown in Fig. 11, the

20 repulsive force becomes maximal when the head 101 exists
at the outermost circumferential position on the surface
of the disk 105. The prior art apparatuses move the head
101 to the head standby region 121 disposed at the inner-
most circumferéntial position on the disk surface 105 by

25 utilizing the reaction of the FPC, but this reaction of
the FPC becomes the load when the carriage 103 is moved
in the same ﬁay as the load to the magnetic member

described above. Accordingly, a large current must be



t he magnet 102a. The position of the nmagnet 102a provi d- ing the
greatest attraction force to the magnetic nenber Is near the centra
portion of the nmagnet 102a on which 25 the |eaking flux concentrates nost
greatly. The magnet 102a i s disposed- nsuch a manner that when the
head 101 . exists in the head standby region 102, the position of

t he magneti c neswnppldddtat deyr Hime pfSitheroperatiiorh dfheche apparatus to

- 15 - | eaki ng magnetic flux concentrates. Further, the magneti c
menber nust be &ucha@ne®xbenthdhadalihey neaptdtdre of thef IRBC exagn when t he
head 101 exists at the outernpst circunferential position on the disk
surface 105. 5negA&Rked s+ pndyithey@roRiems dn (lPweke RANRRIGANSHRRIcon
originally inpedes, the noving force of the carriage 103 ich is the
rol e of the voi @é‘dcéﬂghrﬁﬁ %ﬂﬂ!at&wﬂi‘ promgsgqqgad:q]@t Gfvenent of

the carriage 103 in the Qperation of .the aratus. . This i,g called the
"l oad of 10° the nagneti gmr?éﬁ%'&e apPpgLAtus, qlgﬂ% eo(ﬁﬁ%ﬁngrmsﬁ'eoé‘“&er
supplied to the [ Q.S s [ f

magneti c nenber oggr%]ebvéﬁ%e%ﬁ%élc;beg;,&p%r %12{%1%2@}@ l%d %leq:ﬁeeasaespeac &;etg}e

| oner power conﬂ@ateig.gkmg*ﬂ@w the hdddf Cirdiat]%d%fé OG5 UHME SHRE heald'®

quantity of the 15 | I ng "magnetic flux 1s preferabl'y great so as to

efficiently comiipne dopRs liwtPicditadenth 1A diidi duface 105. In the
case of the conventional means for moving the head 101 to
10 the head standby region 121, therefore, the traction
force of the magnet 102a to the magnetic member must be
- set by taking the frictional force between the head 101
and the disk 105 at this time into consideration.
Generally, the head yaw angle 10l1b has been set
15 in the prior art by disposing the position, at which the
'head yaw angle 101b does not exist, near an intermediate
point of the moving range of the head 101 in the radial
direction on the disk surface 105 so that the absolute
valués of the yaw angles 101b become progressively
20 greater in respective directions according to the move-
ments from that position towards the outer or inner
circumference on the disk surface 105.
As described above, the prior art technologies
do not sufficiently consider the requirements for the
25 reduction of the size and thickness of the apparatus,
higher recording density, higher reliability, lower cost
and higher information processing speed.

To solve the problems described above, the



noving force of the carriage 103. The carriage 103 is equi pped with the
head 103 on one of the sides of an arbitrary axis of rotation and with
the coil 109 at the 20 position opposing the axis of rotation. The
carriage 103 IS supported by the rotaryighaft through bearings (not
shown) and is allowed to swing. Therefore, the val ue obt ai ned by
converting the present timvemuitanoemplions rthe foldiawingheorsmtmegeEidd3 to
the position of the head 101 25 nust be reduced. In other words, besides

t he reduction of the s hefad isdanghy pgindB L2ls@inf thehgliakh@nrisce

inertia of the carriage nust be reduced in accordance w th the

di stance. Wien 106 d&sdigposed adr thegydnngrmost circumferential position
- 16 - itself is g{gﬁ%, or when the nonent of inertia qQf the
carriage i s not HediCediskhd 03 xtthdn: daping,Fange qf, eat }He

[ 103._ Th t th | St f th t f t.
T03a of the Bar PRadie S Pumt o A0s, AR T Ptk a0 ARs S 108 | 100

i S generated, e P SETH, or, Lequiy.ed f t i 09.
Because the spacseetl tsslﬁ it%q‘?ehﬁeﬁo%glver,%amglrofel iagl%artl:%%_ <{J";Eilqcnel}(ysta eeCIO'lelrﬁ to
this distance. muytual contactVatrBn GXNIRATH HddEHdYit i Hredoar d)

114a 10 (Fig. 11) 1s fixed to the side surface of the carriage 103 so

as to transmt tagislgedhrectiicnonhené HibK @wrface, tard/carrdiddeo o
substrate 112 and to supply power for
always rotates to the inner circumferential side by the
10 direction in which the frictional force acts.
Alternatively, the head 101 is disposed in such a manner
that the head yaw angle 101b do not change between the
opposite signs across zero at an arbitrary position of
the head 101b in the radial direction on the surface of
15 the disk 105. Further, a carriage fixing mechanism is
disposed so as to temporarily fix the head 105 to a
specific position on the surface of the disk 105. The
fixing force of this carriage fixing mechanism is set to
be greater than the moving force of the carriage 103 due
20 to external impact or vibration. A magnetic member 120
is disposed at a portion rotating with the carriage 103,
and there is further provided a magnet retract mechanism
for attracting the magnetic member 120 by utilizing a
leaking magnetic flux of a magnet 102a that constitutes a
25 voice coil motor 102 for swinging the carriage 103. The
head yaw angle 101b-is disposed within the range of the
head position on the surface of the disk 105 within which

the magnetic member 120 can be attracted to the magnet



driving the coil 104. The higher the rigidity of this FPC novabl e
menber routing (CARRIAGE) (flexible printed 15 board) 114a, the smaller
beconmes its curvature and the greater becones its repul sive force
(hereinafter referred to as the "reacti q9 of the FPC' ). Wien an FPC
( CARRI AGE) (flexible printed board) 114a having a high rigidity is
used under the Ad2aagsE diheet maginein detdaak nibhaniesm.20 Fumhiiest v eeHeorhmad
becones maxi mal when the head 101 exists at the outernost
circunferential Y9dsiitsi oli.sposede aturthec dnnermgistt i ntwif eaEntifde pogidiian t
appar at uses ane the head 101 to the head standby region 121 dlsposed

at the inner- f e ddiske Ji05e vdihiin thes mavimam Fange @Ls ithe daadk M

25 utilizing the reaction of the FPC, hut this reaction_of t he FP
becones the | oa® SpFfags oy d iﬁ)g:ﬁé( r?&;edm (i‘aq Fhen fead e angle he
| oad to the g C nher scribed above. Accordlngly, a large
current nustgg Q%Hb attains a mlnﬂ%um q 17 supplied

at the tine of the operati Yonldis A1 1;&%
the reaction of the FPC can be on negqggt ?%%%? he proﬁ%ﬁhs |§ﬂ%omer

power consunptlggoblemsand hi gher information processing speed take pl ace.
5 When t he apparatus stops operating, the nunber of

revol ution of the spindl e yhe @iskOGtdeamATRGivId 1116 on tHd @Alrfakd&IMht
of the head 101 | owers, so that the head

the disk 105 is disposed at the lnnermost circumferential

10 position of the disk 105 within the moving range of the
head 101 on the surface of the disk 105, and the head yaw
angle is set so that wheﬁ the head 101 and the disk 105
come into mutual contact at an arbitrary position of the
head 101 in the radial direction on the surface of the

15 disk 105, the carriage 103 always rotates to the inner
circumferential side in the direction in which their
frictional force acts. Alternatively, the head 101 is
disposed in such a manner that the head yaw angle 101b
always exists at an arbitrary head position in the radial

20 direction on the surface of the disk 105. When the
apparatus stops operation, the number of revolution of
the spindle motor 106 decreases and the floating height
of the head 101 lowers, so that the head 101 and the
surface of the disk 105 come into mutual contact. The

25 head yaw angle 101b is set at the position at which the
frictional resistance with the 101d of a rail 10la, which
is disposed so as to float the head 101 in the rotating

direction of the disk 105, becomes minimal, or in other



101 cones into contact with the disk surface 105. In the case of the
conventional nmeans for noving the head 101 to 10 the head standby region
121, therefore, the traction force of the nmagnet 102a to the magnetic
menber nust be set by taking the frieti2gfnal force between the head 101
and the disk 105 at this tine into consideration. General ly,

t he head yaw angiords)liheapdsidiiagetat whiich tthe hedad yaw angls sidbidb nigs t he
position, at which the head yaw angle |1 0lb does not exist, near an
intermediate  restiged ds met @dvithe daneemeast cinamferentink mosiddion
direction on the disk surface 105 o that the absol ute val yes of_the
yaw angl es | 01b ¥e iy. & MORiNg Ff?nr%[ﬁbfct‘i%%tﬁ%&q]ons

according to the

‘nner G rcumréwc@ua#at”%?% SR s o e VBRI He o
above, the Pigl Oleuilindr® S Yl iGher cildiffertidin Sidd. CHHY HRlad o1

I’eCIUI rement s for uctron o e Sl ze an

appar at us, Rigd v df &Y HHY Hé%i&s'srﬁ&ndﬂﬂ ri"efglrcﬁl 3 'dé Bbhé ﬁ}“e&fé

and higher i nf ormat | on processi ng speed solve t
probl ens descri hod aNwesss idttates towards the inner c1rcumferent1al sifie
present invention enploys the follow ng construction. The

head standby reg@yorh? Frdetivhall Yesistiaire to thE)301k1 &fSmiredaAll tI0da
i nnernmost circunferential position

at an arbitrary position in the radial direction on the

10 surface of the disk 105. Accordingly, the head 101 can
be moved to the head standby position 121 at the stop of
the operation of the apparatus and during the inertial
rotation of the spindle motor 106 without adding a new
component or components.

15 Because the apparatus is equipped with the
carriage fixing mechanism for temporarily fixing the head
101 at a specific position, the head 101 is fixed to the
head Standby region 121 during Shipment of the apparatus
or at the stop of its operation. Therefore, it becomes

20 possible to prevent the head from damaging the informa-
tion recorded on the surface of the disk 105 by external
impact or vibration and to prevent unability of the
rotation of the spindle motor 106 at the start of the
operation of the apparatus due to adsorption of the

25 surface of the head 101 to the surface of the head 105
having high surface accuracy which occurs at the stop of
the operation of the apparatus.

Because the fixing force of the carriage fixing



of the diék 105 within the noving range of the head 101 5 on the disk

surface 105 and the head yaw angle |01lb is set so that when the head
101 and the disk 105 cone into mut ual contact at an arbitrary head
position in the - radi al direction on thewi-sk surface, the carriage 103

al ways rotates to the inner . circunferential side by the 10 direction in
whi ch the frictimechafismadsgreater tHdrerthe imering tferdesf 1thei s

di sposed in such a nanner that the head yaw angle |10lb do not change
bet ween t he spoAade K3 dne ko externahiinpact (19X rekhrabion; cthef

the head 101b in the radial direction on the surface of . 15 the di sk, 105.
Further, a carri 304 (e arhifatt §f£ Irpm jhe head ﬁtﬁqpqi’}én’fﬁ)g‘a?‘ill y

fix the head 10 0 ..__specific position on the surface af the disk 105.
The | fixing AL SEring SRR BF (YRE RPRRRAHE G (AE dhe (BF0P Ohe
greater thangh V] of the carriage 103 due 20 to external

| npact or vi t)éra?iﬂc;gr?.dék’grnga%\e ic nmenber 120 1s disposed at a portion

tati ith th [ s | ' t
rotating wi e carri a0omihpparatddrdhided Slddiffe LIRS 8 Mone

retract mechani sm for att Ing the magnetic ne i1izing

a | eaki ng R Genl | fbr At BrdBIRG t@%%&%ﬁtwﬂﬁéﬁﬁéﬁ eF2® dZPposede
e

coil notor 102 for swi nging the carriage 103. head yaw angle | O1lb
i s di sposed wit kth tHee pargiorirdteting Wiatt finsidanriage t1® by rieCEi2ing he
di sk 105 wit hin which "the magnetic menber 120 can be attracted to the
magnet the leaking magnetic flux of the magnet 102a constituting
10 the voice cbil motor 102 for sﬁinging the carriage 103,
aﬁd the head yaw angle is disposed so as to be the same
sign within the moving range of the head 101 on the
surface of the disk 105 within which the magnetic member
120 can be attracted by the magnet 102a of the magnet
15 retract mechanism. When the apparatus stops its opera-
tion, the number of revolution of the spindle motor 106
decreases and the floating height of the head 101 lowers,
so that the head 101 comes into contact with the surface
of the disk 105. The head yaw angle 10l1b is set to the
20 position at which the frictional resistance with the 101d
of the rail 10la disposed for floating the head 101 in
the rotating direction of the disk 105 becomes minimal,
or in other words, the position at which the.heéd yaw
angle 101b is reduced is set within the range on the
25 surface of the disk 105 in which the magnetic member 120
disposed at the portion rotating with the carriage 103

can be attracted by the leaking magnetic flux of the

magnet 102a constituting the voice coil motor 102 for



i

- 19 - -102a of the magnet retract nechanism Further, the head

101 i-s disposed at the innernost circunferential position of the disk
105 within the noving range of the head 101 on the surface of the disk
105 so that the head yaw angl e 5 101b att @2ns a m ni num angl e.

The construction descri bed above can sol ve the probl ens.

The di sk standbpwisgiog the earmiagseulilldce Fherefomes dihek heasl 19 1dimgwesed
at the innernost circunferential 10 position of the disk 105 within the
novi ng range of tPnh&he hepd,#tapdby, negdonyAi2dc widhim £hg Hangss ongidq he

head le i t t hat t.h 101 and the disk_ 105

Come 1nto mut aRUESATE: Dk hen Alek L0, A s, 6 Taqpetic menbero 130,

th di al di ' h f f .15 di_sk 1Q5 h ' 103
Hvaye r ot ar es £on Re ArrEactld 357 dle dBRichy Medhetde A B 0" 1)
whi ch t hei | ' |, f « Als ' I d '

di Isf)osede: :1 gucﬁlfaéh%ln%@?at'hgﬁrct gcrﬁgéggﬁtg%agﬁtae\éi%ﬁg;eﬂg:?‘vvaté/%lééﬁisﬁ s at

an arbitrary heagrgage! 101d Bfl ke 2@iia! 1048 G e AR sliFatd.f 2GR,
the di sk 105. Wen the apparatus stops operation, the nunber of

revolution of whehhéhebimaghetie! sembes d2O oFsthelkdridiage A®3 1 hei ght
of the head 101 |lowers, so that the head 101 and the surface of the

di sk 105 cone i attracted byothacleakiifg daghetdcy#luanglfe thelmaghetet at
the position at which the frictional resistance with the 101d of a
rail 10la, whichRO02a, the head 101 is fixed to the head standby region
10 121. Accordingly, the head 101 can be moved to the head
standby region 121 at the stop of the operation of the
apparatus without adding a new component or components.
At the time of shipment of the apparatus, on'the other
hand, the head 101 can be fixed to the head standby
15 region 121 while the load of the magnetic member during
the operation of the carriage 103 and the reaction of the
FPC are kept minimum.
Beéause the head 101 is disposed at the inner-~
most circumferential position of the disk 105 within the
20 moving range of the head 101 on the disk surface so that
the head yaw angle becomes minimal, the head can obtain a
floating height, which is as uniform as possible, at all'
the position on the disk surface. |
As described above, the present invention can
25 provide a method, and an apparatus therefor, which can
accomplish the reduction of sizé and thickness of the
apparétus, higher recording density, higher reliability,

lower power consumption, lower cost and higher-



I s disposed so as to float the head 101 in the rotating direction of
t he di sk 105, becomes mnimal, or in other

- 20 - words, the position at which the head .yaw angle [01b is
reduced is set at the innernost circunferentdil- position of the disk
105 within the noving range of the head 101 on the surface of the disk
105, or at a podinfioomattiiorh procesding repeeant), tdrma icare move @and efionttilee
side. The head 101 is noved to the head standby region 121 as the
carri age 10heqadahfdl rtst dthes headhrekandhy inggion | 12l duwriag ishipuent

by the frictional resistance to the 101d of the rail |0l a at an _
arbitrary positich the @rParaliug and &k ithe dtamef s graratism+ he di sk
105. Accordingly, the head 101 can be noved to the head standby
position 121 at the stop of t he operation of the apparatus and during

the inertial | | 6 w thout adding a new
conponent or co%&%ﬁwﬁ%ﬁf&w %%%géq#e apparatus i s equipped
with the arriage fixi C [ af ol Tl i :

101 at & spediTic posi tion Ana Read ifyreef HEhArld o eoadh dalfp ey
regi on 121 duri pps3tiiRi or0fa di%IORRATIMM I a rAdi¥] & ctIRrPlof (8
operation. Theréfore, it becones 20 possible to prevent the head from
damagi ng the i nidgdlsy- tion recorded on the surface of the disk 105 by

ext er nal
Fig. 2 is an explanatory view showing a

positional relationship of each magnetic gap of a dual
10 head:;

Fig. 3 is a perspective view showing a format
of tracks on a medium disk according to one embodiment of
the present invention;

Fig. 4 is an explanatory view useful for

15 explaining the influences of a residual noise at an ID
portion; |

Fig. 5 is a diagram showing the track density
at positions on the disk medium in the radial direction
of the disk when a track pitch is set so that the change

20 component of a carriage rotational angle is not greater
.than 7%;

Fig. 6 is an explanatory view useful for
explaining a yaw angle of a magnetic head;

Fig. 7 is an explanatory view showing the

25 positional relationship of each gap when a nominal
quantity a is set to an inductive head 2 and an MR head 1

in the dual head;



I npact or vibration and to prevent unability of the rotation of the
spindle notor 106 at the start of the operation of the apparatus due to
adsorption of the 25 surface of the head 101 to the surface of the head
105 havi ng hi gh surface accuracy which- @ws at the stop of t he
operation of the apparatus. Because the fixing force of the
carriage fixing Fig. 8 is a diagram useful foRlexplainimghami sm
is greater than the noving force of the carriage 103 due to external

i npact or vi br atR/h,offiget quantity (IS e APRAYdLNS af fa fwhode eherathe

st andby regi on 121 durjng shi pment of the apparatus or at the stop of

5 its operation.dual head is usedie apparatus includes the magnet retract

mechani sm for attracting the netic nber, 120 di%Posed at. the,
portion rotating with the ‘ma%g‘es B BLAR {199 shpwing (g maqgngtig ‘ﬁ'b@‘ﬂet ic
flux of the ' ' ' [ r r

SW ngi ng the%ggﬁp%%édéﬁdﬁ %}%]z%ééa yao\?f/i%ﬁ%ﬁ J|’fs r%%p%é%%eég as to

be the sane SvEhidddy N the noving range of the head 101 on the
surface of the disk 105 Wi t hi n whi ch the magnetic menber 120 can be

attracted by the magnet 1G8iayof1d hes B@Rle viow ot rand mERGRARI SA1gWhen

the apparatus stops its opera- tion, the nunber of revolution of the
spi ndl e notor 1Qpparatigey eases and the floating height of the head 101
overs. Fig. 11 is a top view when a cover is open in
10 one embodiment of the present invention;
Fig. 12 is a side view of another embodiment of
the present invention;
Figs. 13A and 13B are explanatory views useful
for explaining the yaw angle in another embodiment of the
15 present inventibn; |
Fig. 14 is a top view when the cover is open in
another embodiment of the present invention;
Fig. 15 is a graph showing the relationship
between the distance of a magnetic member and a force
20 that attracts the magnetic member;
Fig. 16 is a graph showing the relationship
between a floating height of a head and a head position
radius; and

Fig. 17 is a schematic view showing appearance

25 of a notebook type personal computer.



so that the head 101 conmes into contact with the surface of the disk
105. The head yaw angle |01lb is set to the 20 position at which the
frictional resistance with the 10ld of the rail 10la disposed for
floating the head 101 in the rotati ng-di2secti on of the di sk 105 becones
m ni mal , or in other words, the position at which the head yaw

angle 101b is r ®ESORIATIONIORMTHE (PRERERRED)EMBODIMENTE surface of the

di sk 105 in which the magnetic nmenber 120 di sposed at the portion
rotating with tH&mbadiments)]o3 can be attracted by the |eaking nmagnetic
flux of the magnet 102a constituting the voice coil nmotor 102 for

- 22 - swi ngi ng t he dengiagdtery. prefiermad embadiments ®Ff s

to the head standby regi,on 121 wthi he range on, t he surface of _the
i sk 105 1n whi BFARD rARTERt e Mid bR, SXIkinat (8 th meRRRRIG Tohdhe

| eaki ng magnetic f] of .the . 5.magnet 102a, by.the frictional resistance
with the sid§ acco Fﬁ%ﬁggiGESWhnqgﬁe rail 10la on the disk surface. Next,

when the magnetic nenber J‘%q:-e(ijritngf: igﬁrtrj_ia?%%ajt%:% Fii%ﬁ'e'ac? fg,? irbetead by the

| eaki ng magnetic flux of the magn t hé s fixed to the

Eead standby reglagReti@® Hdkk xgi,?arrgﬁw x,iltlhq)el‘l%]_th_}lé@;n be noved to.the
ead standby region 121 at the stop of the opération of the
apparatus without adding arheewag@eRdredisk appardUY Sncludes, for
example, a sealed container 40 (Fig. 9), a disk 41 as a
10 magnetic medium, a spindle motor 42 for supporting and
rotating the disk 41, a head assembly 43 having a
magnetic head for reading out information from the disk
41 and a suspension arm, a swing arm inclusive of a
bobbin shaft 44 for supporting_the head assembly and
15 swinging it on the disk, a voice coil motor 45 for
driving the.swing arm, a ciréuit for causing the magnetic
head to write and read information to and from the disk
41 and a printed wiring board 46 electrically connected
to a controller for controlling the operations of the
20 spindle motor 42 and the voice coil motor 45..

The disk 41, the spindle motor 42, the head
assembly 43, a part of the printed wiring board 46 and
the voice cbil motor 45 are accommodated in the container
40 and are sealed by the container 40.

25 The spindle motor 42 is a so-called "in-hub
type" motor which includes a hub for fixing the disk,
disposed round the outer periphery thereof, and wherein a

rotor and a stator are disposed inside the hub. The



At the tinme of shipnent of the apparatus, on the other hand, the head
101 can be fixed to the head standby 15 region 121 while the | oad of the
magneti ¢ nmenber during t he operation of the carriage 103 and the
reaction of the FPC are kept mninmm - 26 - Because the head
101 is disposed at the inner- nmost circunferential position of the disk
105 within the spindle mptemngh2 oistdisprsed o0 arbase mémlhexsuthiate so that
t he head yaw angl e becones mnimal, the head can obtain a fl oating

hei ght, which i sCoREEHFUESSn the Reatairer A0 q| | the position on the

di sk surface. As_described aboyve, the present invention can
25 provide a nethod, and afr@pbifkits Jc?]éréfHFP°W'ﬁ%‘h %%!FPonenEc‘E'bh‘ﬁ‘Pl sh

Honst ty- i Sﬂeff‘l}%"f‘?zéﬁf‘f"%y a8 P8 otage earacfBR e the fagietic oilehy ™

hi gh

or Stessi ng speeaap%a%a%%%- Sy gae of gﬁéﬁ?ﬁbi*%f’tﬂfé’hea%re |
db f

?Egnopgrgf Pon, S ttodi g i Eance whith i rgRioraI L@té’f&’gétcéﬁ&ﬁgp ’

1 is a diagram shpwnis aeﬁﬁ&piiuéie@,Slﬁryeadlsks PPSand ASsIPspasesk 484 umin
a radial direction of a

(Fig. 10) are alternately loaded into the hub of the

spindle motor 42. A disk clamp 48b pushes the laminate.
10 of the disks in the axial direction of the spindle motor
42 and so fixes the disks 41 to the spindle motor 42.

A plurality of swing arms are employed in
accordance with the number of disks 42, and each
comprises a slider 40 for supporting thereon the magnetic

15 head and a suspension arm 50. Each swing arm is
rotatably fixed by a pivot shaft 44 to the base member.

The magnetic head is a dual head formed by
integrating a thin film head for writing data and a
magneto-resistive head for reading the data, and is

20 mounted to each slider 49.

The magnetic disk apparatus according to this
embodiment employs a‘rotary actuator and data surface
servo, and has one ID information (iD portion) and one
servo information (a signal comprising at least one burst

25 signal and used for determining the position) in one
sector (hereinafter referred to as the "1 ID/1 servo
system").

In this embodiment, a servo pattern 7 is



Fig. 2 is an explanatory view showi ng a posi tional relationship of each

magnetic gap of a dual 10 head; Fig. 3 is a perspective
vi ew showi ng a format of tracks on a nmedium di sk according to one
enbodi ment of the present invention;, - 27 - Fig. 4 is an

expl anatory view useful for 15 explaining the influences of a residual
noi se at an | D writpent tona position at whiphgthe MB heafladr 4% showi ng t he

track density _at positions on the disk mediumin the radial diregtion
of the disk whepositieprdpatchhpstime of wratetpé thendpdus§ivenhEagnL of a
carriage rotational angle is_not greater than 7% Fig. 6

Lzagn expl anat oR§ Ph@éﬁ9§8$uﬁnf9Fmatir§xﬁ?égniﬁ@'a yaw angl e of a magnetic
d, _ i g. i s an, expl anatory vi ew shawi,

pos!thona[ reLataonship of 18ach SQBW%hEnSE%néﬁFWB eo &3§ﬁﬁgﬁyt§gf§ set to
an inductive_head, 2. and.an h - P I dual head,;

- 24 - 5 pltChesFﬁa.tggigggggﬁgg%gX?ﬁgépﬁr for explaining an R'W

of fset quantity as an appaig'ysaek pithAl 4sVa8R tBea largdupitlsadd tnesed;

inner and outer peripheral portions of the disk medium as
the information storage region and to a small pitch at
the ceﬁter of the information storage region of the disk

10 medium éo as to linearly change the pitch.

As a result, the error rate of the ID portion
of the sector in each track and the error rate of the
data portion can be set to better numerical values (lower
numerical values) than 1 x 10% and 1 x 10®, respectively,

15 with respect to the positions in the radial direction of
the disk on the disk medium (hereinafter referred to as
the "radius positidns").

In this embodiment, the distance from the gap
center of each of the MR head 1 using the magneto-

20 resistive effect and the inductive head 2 to the rotary
shaft of the spindle (the difference of the radii on the
disk medium;.hereinafter referred to as the "radius
difference") is so set in the dual head as to satisfy the
condition represented by the line 30 in Fig. 8. 1In other

25 words, the radius difference of the MR head 1 and the
inductive head 2 of the dual head ié 0 at the center-of
the information storage region of the disk medium. The

track pitch is set to a narrow pitch at this position and



i

Fig. 9 is a plan view showi ng a magnetic disk 5 apparatus according to

one enbodi nent of the present I nvention; - Fig. 10 is a
side view of the magnetic disk . appar at us; Fig. 11 is a
top view when a cover is open in 10 one ema3gdi-rent of ‘the present

i nventi on; Fig. 12 is a side view of another enbodi nent of
the present invdm isriarge pitch in the glatal eginh 13B whicle xhermadiys

vi ews usef ul for explaining the yaw angle in another enbodi nent of the
15 present investiffierence becomes gngat (the sinnew pexiohewePX Hheover s
open in anot her enbodi nent of the present invention; Fi g.

15 is a graph siHiSTy RIF-BRETR) ondhit Fhis R mddiP tHack R ¥ a

Fg 1615 a or SN g (HE ARETL LIRS the Aot AT hei ght

o anr 2%, AP Y et YU ndll cne srvch e Shdmd 0SS

- 25 - DESERA SN ot s ide dedRaldtEdd FRP I Yeduced {- T A&
where the radius difference becomes small, so as to
improve the error rate of the ID portion.

Fig. 2 shows a structural example of the dual

10 head.

The dual head of this embodiment has the
structure whefein a magneto-resistive head 1 (MR head 1)
for exclusively reading out the data is fitted to the
distal end of one head core (not shown) and the inductive

15 head 2 is disposed at a position spaced apart by a
predetermined gap distance b from the MR head 1.

A head yaw angle 6 = 6(r) exists as one of the
functions of the radiﬁs (r) on the disk in the rotary
actuator. In the rotary actuator, the radius position at

20 the time of write of information deviates from the radius
‘position of the head at the time of read of the informa-
tion with respect to the disk medium or to the spindle
shaft other than when the gap distance b is 0, or when
e = 0.

25 Fig. 3 shows the radius position of the dual

| head at the time of data write or data read, the servo
pattern and the radius positions of the ID portion and

the data portion in this embodiment. In the drawing, the



Hereinafter, preferred enbodi nents of the present invention will be
explained with reference to the 5 acconpanyi ng draw ngs.

Referring initially to Figs. 9 and 10, a magneti c di sk apparatus w ||
be expl ai ned. The magneti c -di2gk -apparatus i ncl udes, for
exanple, a sealed container 40 (Fig. 9), a disk 41 as a 10 nagnetic

medi um a spi ndteemot"Wride fHime (rpdftdcky’ arepresentd dthengedrneexli kimel lof a
head assenbly 43 having a magneti ¢ head for reading out information
fromthe disk theisenwd pahbgmmsithe drenm &' Ehikartion iOretTraack” of a
bobbi n shaft 44 for supporting the head assenbly and 15 swinging it on the
di sk, a voice cdepnaseRtyFhe centexiine Pk Hhehpartion, andwhef or

causing the magnetic head to wite and read information to and fromthe
di sk 41 and B8 i"Read iiine, Podrarkls TaRRasand |She sa@Rdline 9% 2
controller f ntQPIqug)Hpe operations of the 20 spindle nmotor 42 and
the voice coi S Fefe portion. The di sk 41, the spindle notor 42,

the voi c o , ) : = th
e hea assenbl y Th Qf’}:%acﬁjeadl_ rifn\eﬁle(r%" o ‘g);],;y lgﬁf’ﬁ% gtgidfa%grjléence <

voi ce coil notor 45 are acconm ! _ _ seal ed
by the containerg 40.p.5%9 occurs onl ¥n %%Bﬂfax?’tﬁfacﬁ?- Betwher? 1 | ed
"in-hub type" notor which 1 ncludes a hub for fixing the disk,

di sposed round theiidig Poditliidih&ld/ wHIRIE Gfhe MK WRT @ L positidrdd a a
stator are disposed inside the hub. The

the time of read of the MR head 1 and the radius position

10 to which the MR headll is positioned at the time of write
of the inductive head due to the gap distance b (the
- distance between the gaps of the MR head and the induc-
tive head) (3) and the head yaw angle 0 (4) (&: the
radius difference due to 6 and the gap distance b,
15 measured at the gap center of each of the MR head and the
inductive head).

As the servo information, this embodiment
employs a 1 servo system which writes the servo pattern 7
to the position to which the MR head 1 is positioned at

20 the time of write by the inductive head.

To obtain performance of the magnetid disk
apparatus and to particularly accomplish high density
decording with higﬁ reliability, it is necessary to
dispose the ID portion in each sector, to acquire the

25 information of each sector by reading the ID portion, or
to write the information to each sector. in other woxds,
it is necessary to read the ID portion by the MR head 1

both when the data is read out and when the data is



- 26 - spindle notor 42 is disposed on a base nenber that

constitutes the container 40. _ The disk 41 is an inportant
conmponent whi ch determ nes a data storage capacity of the magnetic disk
5 apparatus. Cenerally, one or a plurality &0 di sks are enpl oyed in
accordance wth a required storage capacity. In this enbodi nent, the
di sks 41 and di skcispteerer s 48a (Fig. 10) are alternately |oaded into
the hub of the spindle notor 42. A disk clanp 48b pushes the | am nate
10 of the disks in the axi¥m mnrsa@mhpdmenme@pﬂwmzetmaﬂms positien so
fixes the disks 41 to the spindle notor 42. A plurality of
swing arms are é?ifp%du? POrtion dét Bl ENidth %Wﬁ%ﬁﬁ)’ét%fp‘lﬂ%ksb eemd

Sﬁéra Susponti ot e Ehapdp 40%5&’4@#?#’%%“%“%{ i S e d -572?“
44

head formed By M Mot s, £ (AR Ay S, %ﬂﬂ%f%@s an“Z
magnet o- 1 esi Sti v, J1qad,| Qr;hﬁ;l?%ﬂé-'%.r{&lf‘ctgﬁ;{"hm Eﬁ&?ato

slider 49. magnet| c apparatus accordi ng io

enbodi ment  enpl A ¥ Ot Glid Mlle Y K PSEIEAHE of 14810 5 A E}?ét
one ID information (Id portion) and one servo information (a signal

conprising at | agfd ofifsdildiistaticeifyon il pwﬂtidﬁlx@tﬁdmﬂn sbs ieion
Posttiom in Omif the MR head becomes mlnlmal and the offset distance

10 can be therefore reduced from § to §/2. Here, symbol §
represents the radius difference measured at the gap
center of each of theIMR head and the inductive head by 6
at an arbitrary track position and the gap difference b.

In comparison with the dual head according to

15 the prior art having the ID portion and the servo
information,'the reduction of the offset distance
described above in the present invention provides a
remarkable effect from the aspect of the information
storage capacity.

20 As described above, the data portion 9 is
written to the positioning position of the MR head 1 at
the time of data read, and the ID portion 8 is written to
the position spaced apart by the distance &§/2 from the
data portion 9 (Fig. 3).

25 Fig. 4 is an explanatory view when any residual
noise exists at the ID portion. When the residual noise
11 exists, the MR head 1 in this embodiment reads the

residual noise 11 of the ID portion at the position where



3

sector (hereinafter referred to as the "1 ID/1 servo

In this enbodi nent,
- 27 -

(Fig. 3). Fig.
| arge pitch at the
medi um as

the center
to linearly cha

the I D portion of the _sector .in each track and the_error
data portion caﬂ'lb@tsé"}‘et Fhaorhion, gan be e&d‘l"l}é’é‘

val ues) than

. : i_yel
the positi onéli ﬁo#%%%%glﬁnan%&]ééa%q%ﬁ% t.hree ecti’té)lré% (?HltS
(her ei naf t er refe%rf’é%%(?fd‘s)tbgrf‘ the in‘d'ﬁ[%h"i%%ggl‘é%d‘?%

thi s enbodi nent, "t he ce from

a servo pattern 7 is
witten to a position at which the MR head 1 is
at the time of wite of the inductive head 31 -
1 shows a set exanple of
pitches in the fdtexerids hentdata portion 9 when Hhe MRadlead tichreadsethd 0 a
i nner and outer peripheral

t 1@ poriiem i8on agidothge exapim ratied afo thes &R [pgsttiigin dthus
of the infornmation storage re )
fFeopshe Jhenefore, the influences ofshhe nefddualomaife of

rate

t

e

ion of the disk

I nequal

systent).

fﬁdom eras

hiale0s

cente

posi ti oned
as the servo information
track 5
portions of the disk

10 medi um so as

f the
< AP

i th respect to

RYe i um

ll).
St TSRS THE wR

head 1 using thg;i@ReNehan tH MRShedvq .ef feClriynd 4 hedfidiaide’ uifkah 12 1 0

the rotary

10 denotes a track pitch Tp.

Table 1

Inequal track pitch error rate (Table 1)

inner periphery

outer periphery

ID data iD data
portion | portion | portion | portion

equal track pitch 2x10-6 4x10710 2x1076 8x10-10
inequal track pitch | 9x1077 3x10-10 1x10°6 3x10710

Table 1 represents the typical values of the

10 error rates of the data portion and the ID portion when

 the data is written in the inequal pitch shown in Fig. 1

and when it is written in the equal pitch.

In the case of the equal track pitch, the error

rate of 1 x 10 can be secured for the data portion, but

15 the error rate of the inner periphery of the ID portion

is 2.3 x 107® and fails to satisfy the specification 1 x

1076,

In contrast, when the inequal track pitch is

employed, the error rates of 1 x 10 and 1 x 10~° can be

secured for the ID portion and the data portion, respec-

20 tively.




shaft of -the spindle (the difference of the radii on the di sk nmedi um

hereinafter referred to as the "radius - difference") is so set in the
dual head as to satisfy the condition represented by the line 30 in
Fig. 8 In other 25 words, the radius difde2nce of the MR head 1 and the
i nductive head 2 of the dual head is 0 at the center of t he

i nformati on storage regi orfig. theshbwk arsstunexanple where ache pinedumak set
to a narrow pitch at this position and

- 28 - to Pitghyclpiseth sa that khe ¢hapgs rateplthecrotaticnal
di fference becones:géeat t he i nner periphery or the out er periphery).
In this way, thengleohithe Garriage SALFQRRPNILAG LR dehoFhrge hethe

radi us difference 5 bec s great, that is, where the eryor rate of the
S ot s on JoraeR D e et et SreAkRodian (1 + A PmPar G o

he radius differ, b | ' . the, f
the 1D porti gh Witk FRFS AP eiIred Sl fooe I HGHRAIOGL S (RiEC
dual 10 head. A . | ' ]

s??uct ure \iﬁer iy hgtne loqerseglgt%%%%% m@%%dﬁﬂ@qﬁ%@é lt)'{l&h
excl usi vel y 1 eadiyity i1 1e 1 atisnde [SLARO theck pitdh Sidda sk e e

head core (not shown) and the inductive 15 head 2 i's disposed at a
posi tion spaced sapfdiighty Bine bulf asif} HdTi 41t hdsicsh S} anesrd. f ron ¢hes MR

head 1. embodiment, the change comprises the combination of the

10 straight lines for easiness of data processing. When the
change rate is not greater than 7%, signal processing
from the servo track, signal processing from the tracks
at the time of seek, and signal processing from the
tracks when the data acquired can be accomplished by a

15 simple circuit in an electronic circuit of the magnetic
disk apparatus.

'~ Fig. 6 shows various quantities such as the yaw
angles 61, 62 of the magnetic heads and the geometrical
disposition at which the actuator receives a force in the

20 inner circumferential direction of the disk at the time
of Css.

The actuator (not shown) is supported by a
carriage bearing 21 and swings with the center 13 of the
rotation of the carriagé as the center thereof. The dual

25 head (not shown) is fitted to the actuator at the
position of a distance 18. The actuator rocks on the

disk 19 between the zone innermost circumferential radius

position 16 and the zone outermost circumferential radial



A head yaw angle [err] = [err](r) exists as one of the functions of
the radius (r) on the disk in the rotary actuator. In the rotary
actuator, the radius position at 20 the tinme of wite of information
deviates fromthe radius position of th@&3head at the tine of read of
t he i nfornma- tion with respect to the disk nediumor to the spindle
shaft other thaPofidiahdTyapng sthehaw angle changes) betwgen (fhe: liead |

25 Fig. 3 shows the radius position of the dual head at the
time of data w V& Angkas, 8ledd4) R A2 d 25) - pin &i¥-arfy TRESLRAGR

positions of 1 he LAY Y hdilles wid' SRS 27 'hddhl® RRdgEnt 10

"Wite Time On- k" represents i.he center. Jine.of .t vo pattern,
the term"I1D Po}trﬁ%%'n a&%:_es?ro&ﬁzrile Sl'1'(jree":p etse]h‘l[ sar}t ﬁg‘ecetr‘hnéer qr#en df the ID

portion, andgth . ' S c T : 14 ne
of 5 the da5t a%ﬁgﬁﬁeé‘tﬁg %m@%q' Bﬂe%t-rgsﬁhe edu%f}r-c%zg'gf (%'.I!{l%et ) 1'i;'{]'r‘-ﬂlaldi us

difference —  diGldde forPltifat] Sctse!dr K WIS ok Ut A At Wk et ween
t he radi us position to which the MR head 1 is positioned at t he

time of read of dgss MRfiathok Mfher® IAFlideéndies the) folied Anviing) the MR
head 1 is positioned at the tine of wite of the inductive head due to
the gap di stanceadrrilbi® rotating direction that acts on the slider at 14
at the time of €SS, and referénce numeral 27 denotes the
10 force in the carriage rotating direction that acts on the
slider at 15 at the time of CSS.

In this embodiment, the center 12 of the
rotation of the spindle, the center 13 of the rotation of
the carriage and the center of the rotation and distance

15 18 of the magnetic head and the carriage are adjusted and
the yaw angle is set so that the carriage at the time of
CSS always faces the inner circumferential direction by
the force of friction between the head and the disk.
Since the yaw angle is set in this way, it becomes

20 possible to insure that the head always effect CSS round
the inner circumference.

Figs. 7 and 8 show an example of the dual head
wherein a nominal shift quantity a is set between the MR
head 1 ahd the inductive head 2.

25 When the nominal shift quantity a is set to 0
(Fig. 2), dotted line 29 in Fig. 8 represents the radius
difference § generated by the gap distance b between the

MR head 1 and the inductive head 2 and by the yaw angle 6



di stance between the gaps of the MR head and the induc- tive head) (3)
and the head yaw angle [err] (4) ([err]: the radi us difference due to.
[err] and the gap distance b, 15 neasured at the gap center of each of the
MR head and the i nductive head). - 34 - As the servo

i nformation, this enbodi nent enploys a 1 servo systemwhich wites the
servo pattern 70f the deask ipodihe gradiawdicteatieonvRihdde Hisk peediumwned
at 28~the time of wite by the inductive head. To obtain
per f or mance of tﬂﬁ'%gim idiffieyence ofyihe RAW garl naslinges dif #ety so
accompl i sh hi gh dens decording with high reliability, it is
necessary to §[3'0 qqq@q Fukstagdalle z8rs ddloon t‘%‘eacld}]’rqlé the 25
i nf ormati on of each S %{ &gaﬁg% z e | D portlon or to wite the
information to t it Is necessary to read

the 1D portign b oy the 1R %aed koot AUETLS 15 I%R LS RR0 11 ad

n this embodi nafle dits WediGl AP Y Wik embodlinddle. hRAMdS Uyd S et

to an intermedi ate poin posittoning radius position of

the MR head whengihe 3)5 W '&de mRAGHAINSHEFA Althiity QP%.S“(P" r@H us
position when the |nduct|ve head wites the data. As a resul te is
made to the posithedeforel/ 3/, [ €6 hbsat! haum (29 in Fig. 8).
wWhen the nominal shift quantity a is further
10 adjusted so that the difference of the R/W gap radiuses
‘becomes zero at the center of the data region, the offset
distance §/2 of the ID portion can be reduced to about
0.5 um. For this.feason; deterioration of the error rate
of the ID portion can be further improved. Reference
15 numeral 31 in Fig. 8 denotes a radial position at which
the yaw angle becomes zero (0). |
Next, another embodiment of the present
invention will be explained.
The basic construction of the magnetic disk
20 apparatus according to another embodiment’will be
explained.
A disk 105 (Fig. 11) for magnetically
preserving information, made of aluminum or glass as a
substrate material and having a magnetic film formed on
25 the surface thereof, is driven for rotation by a spindle
motor 106. The spindle motor 106 iﬁcludes a motor shaft
106f made of a stainless steel, and a hub 106a precisely

rotating through bearings 106b pushed into upper and



t he offset di stance fromthe positioning radius position s, ol
becomes mnimal, and the offset distance 10 can be therefore reduced from

6 to 6/2. Here, synbol [err] " represents the radius difference neasured
at the gap center of each of the MR head3%nd the inductive head by
[err] at an arbitrary track position and the gap differencC& b.

I n conparison wildwenepeiciadone saf advembtor tshaflt 106f mudrmade dfivamg t he
I D portion and the servo i nformation, the reduction of the offset

di st ance deskumiumny oVEhe rbemrpg%m biaged i bm gdvaneesin an axial
remar kabl e effect, fromthe aspect of the information- storage capacity.
20 As HERTEIRNY Bib oY SPEING dERQE pRhewRh: 9 A gnotor jpagaelk 1R6ETE

posi tioning posit on of the MR head 1 a he tinme of data read, d the
ID portion 8 is Qri® (Rerjapent "Ear@?)toslrﬁ |%’r?‘%‘i)af¥eotlb?)aﬂrlfn%€/ § ‘?J‘F%t%ﬁ

expl anat ory Vi vvvé%ﬁ aaﬂ’;ée'é“ﬁf?néf' Totly adtL 1064 Lixed,d %v% B unen

th dual
thg rest rggi qﬂg:nﬁﬁ:ocf%ebgéro the po'r\@é‘loﬁ@# he épf(}l;SI i on’ %er géhé%
- 31 - It raggls {derd@ifed Utdh Tu¥idnt Nes '\A?;%P;i:éh 16 oS hdor

I D portion 8 and the error rate of the ID portion
coil 106d. The disk 105 is inserted into the hub 106d

and is fastened to the hub 106a by using a clamp ring 104
10 made of aluminum, stainless steel or iron and having a
ring-like shape. The clamp ring 104 can be fastened to
the hub 106a by shrinkage fit, or to the upper surface of
the hub 106 by a screw. A head 101 is equipped with an
electromagnetic conversion unit for converting and
15 obtaining an eléctric signal for magnetically writing or
reading information with a magnetic field, by floating
above the surface of the disk 105 which is driven for
rotation, with a prédetermined gap of about 0.1 pym. A
carriage 103 is made of alumiﬁum or magnesium and is used
20 for accurately positioning the head 101 to the surface of
the disk 105. The head 101 and the carriage 103 are
driven and positioned by a voice coil motor 102 compris-
ing a coil 109 produced by ceoiling an aluminum or copper
wire equipped with an insulating film, a magnet 102a of a
25 permanent magnet and a yoke 102b for supporting the.
magnet 102a and forming a magnetic circuit. One of the
yokes 102b, which are disposed on and below the coil 109,

is equipped with two kinds of magnets, that is, a magnet



drops. Therefore, the influences of the residual noise 11 at the ID
portion can be elimnated by erasing the ID 5 portion and then witing

the ID portion 8. Erasure is effected by the inductive head 2 having
a greater core width than the MR heas- B6 I-n Fig. 4, reference nunera
10 denotes a track pitch T[err]. Table 1

I nequal track pikQ2e dawing aw am@m;y with respect tO the coil 1Q%ner

peri phery out er J)em phery dat a

| D dat a a magnet 102a havmg;ﬁmli cpplw'@yd?p e t¢hl W9t on

| k' pi 0 2x10
igégualtlr'?facﬁl tpl']?ﬁi 9@X17{er§r%are g@ﬂi{ 7 al ngxé?l{]earxr_é t?ﬂ%r‘%t;r]zh‘: R
a e represents C \4 u (0] at es, .0 e, aa
Tt on apthe ﬁ%?ﬁ“ bihes ¥ eﬁm%é‘f% Ol CRE et T
P The nove &' ik moving AR te \dolf 106 dh cife Ykl 104 Hoves

can be secured iy dd&dI3hdfOrdd %aé)l’ﬁhe %féﬁ&@i&rprtd 96:? PEoﬂi hené Nner

peri phery of the 1D portion .3 x 10[err] and fails to satisfy the
specification 1a4sk suf%Hdﬁrﬂos.lfTHéﬂﬁdgﬁét VoD ideripayut drack pitch
S enpl oyed, the error rates of 1 x 10[err] and 1 x 10[err] can be

secured for the synmetsiiopagitidre ciitthe othern yoles 102b wikh ivedpect to
the position of the magnet 102 while interposin§ the coil

10 109 between them, and the polarity of this magnet 102a is
opposite to that of the opposed magnet 102a. The
carriage 103 can be driven and positioned by power and
the current while regulating their direction to the coil
109 wound in the same direction between the magnets 102a.

15 The read/write signal of the head 101 is trans-
mitted by the thin wire of the solenoid coil disposed on
the head 101 to the carriage 103 (not shown), then to a
read/write control substrate 112 for controlling the
read/write signal of the head 101 by FPC (CARRIAGE)

20 flexible printed board) 1l14a (Fig. 11), aﬁd to the
outside of the HDA by a sealed connector 110 (Fig. 12)
‘bonded to a base 7 made of aluminum, stainless steel or
iron and positioned on the lower surface of the read/
write control substrate 112. The sealed connector 110

25 relays the electric signals inside and outside the HDA,
and a plurality of pins for transmitting the signals and
a mold portion for hoiding the pins are sealed

completely. The current of the coil 109, too, is



- 32 - Fig. 5 shows a set exanple where the inequal -~
pitch is set so that te-change rate of the rotational angl e of the
carriage corresponding to the change of the track pitch beconmes not
greater. than 7% In conparison 5 wth Fi-9.37.,- the curve conprises the
conbi nati on of three straight lines to suppress the change of the
track pitch. trapsmyi tad to tthe deanlad dfonnectonckl @i (Eig nek2l) nchrdumgh
straight line but may be an arbitrary curve. In this enbodi ment, the
change conpri sesthehFRONGARRIAGFE bf1 4R (Bl stk ki ght |ines for_easiness of
data processi ng. Wen the change rate is not greater_ than 7% si naI

processi ng fromthe SEMARFEOG Wt RhHE SR IERE ¢

at the tinme of szeFeaSEsn%Cr]rc naI r ésb%gr@)ng%ﬂ& (Eig tif}fk‘ﬁ’ e%l the
data acquired cd Lo‘?f*) t tronic
Vari ous quantt F%%f%ch°°a%n%“#°sf§a€vﬂ*’a(ﬁ£ 12>Iermﬁn he poidy s BI°

magnetic heads tﬁﬁé@%@f I thdli égd
receives a force in 20 1| nér{g? onI rclbm‘gent I al rzé\gtqe(c)n %Pe %k at
the tinme of Yedd/write signal of 'El}% %‘éé@t:ﬂm,( Qﬁilf@@)dfﬁvﬁ@ported

by a carriage bearing 21 and swings with the center 13 of the
rotation of the ciirdr®BTH SEIGHRS M 06 e dbttlectd ReR taridielier
shown) is fitted to the actuator at the position of a distance 18. The

actuator rocks ceales comthcsﬁoﬁg.rbeaomrcases Zorthe rseaadtconnector 110
circunferential radius

10 (Fig. 2) is connected to a circuit board 111 for control-
ling the devices disposed outside the head disk assembly
(HDA). A stopper 116 (Fig. 11) is disposed so as to
prevent the carriage 103 from uncontrollably moving at
the time of abnormality when an excessive current flows

15 through the coil 109 and to prevent the head 101 from
damaging the disk 105 or from falling off from the disk
surface 105. The rotary center shafts of the motor shaft
106f and the carriage 103 and the voice coil motor 102
are fixed to the base 107, and a cover 108 made of

20 aluminum, stainless steel or iron is fixed by. screws to
the base 107. The portion near the screw hole disposed
in the cover 108 is recessed lest the screw head
protrudes from the upper surface of the cover 108. To
seal the inside of the HDA from outside, a seal 117

25 formed by applying an adhesive to one of the surfaces of
an metal foil having a thickness so as not to permeate
moistufe is bonded to the joint surface between the base

107 and the cover 108.



position 16 and the zone outernost circunferential raddial

- 33 - position 17, and the yaw angl e changes between the head

yaw angles [err]1l (24) and [err]2 (25). In Fig. 6, reference nuner al
22 denotes the force in a tangential direeti3@n - that acts on the slider
at 14 at the tinme of CSS, 5 reference nuneral 23 denotes the force in the
t angenti al di rection tImtthe tHPlhaviang | theerconstmmichiomdesgrpibgd

CSS, reference nuneral 26 denotes the force in the carriage rotating
direction that AWeRik i3ednglusions myst pot jqptey s inggrnal

reference nuneral 27 denptes the 10 forc the .carriage rotati
direction that (,faascem?n{ﬁénus t nay ﬁ)‘é'rheﬁ %daﬁ lx‘farﬂa‘%ff eld

In this enbodi cent r,ot f dle. the
center 13 of tg? g] (?n R te %frg carrlpegré"taf'n t etgie lélr oorfrﬁeﬁ] on

rotation and t pr:Tofy %Eg%ﬁ are

adj ust ed and5d the yzﬁv‘%ﬁiﬁ% |1|s?ﬁset sgttrh?u e ca{rrl age af e tinme of
CSS al ways face%:dﬁ"edﬁlgﬁ&)x%dééﬁﬁtﬁféfﬁlgﬁlaﬂ I eGid Qs kee r? he1 et £f
friction between the head and the di sk Si nce the yaM/a gle is set in

this way, it beahiEefoe,Passiiternal HuRyt hat3 tquleqol PliwE sidsd  CSS
round the inner circunference. _ 7 ‘and 8 show an
exanpl e of the @uwalashe®d collect internal dust by the circulation of air
inside the HDA genérated by the rotation of the disk 105.
10 An air conditioning agent 115 is mounted so as to make
humidity control inside the HDA and to adsorb the gas so
as to always keep the humidity inside the HDA within a
p;edetermined range and to improve reliability of the
apparatus by adsorbing the gas which might exert adverse
15 influences on the contact withstand strength between the
head 101 and the disk 105. A magnetic disk apparatus
having a lérge capacity has a plurality of disks 105
mounted thereto so as to obtain a memory capacity, and
the head 101 exists on the surface of each disk 105.
20 Therefore, disk spacers 118 are disposed between the
disks 105 and 105, and the gaps between the heads 101 and
101 are kept constant by precisely finishing the fitting
surface of the carriage 103 for fitting the head 101.
Structures for moving and fixing the head 101
25 1in a head standby region 121 at the time of shipment or
the stop of the operation of the apparatus, which can

accomplish the reduction of the size and thickness of the

apparatus, a higher recording density, higher relia-



wherein a nom nal shift quantity a is set between the M head 1 and.the

I nductive head 2. 25 When the nom nal shift quantity a is set
to O (Fig. 2), dotted line 29 in Fig. 8 represents the radius
difference 6 generated by the gap di stance [3%et{ween the MR head 1 and
the inductive head 2 and by the yaw angle [err]

- 34 - of thiditahd JavamPaowan gonfunption & lowexiicas

Here, the difference of the RRWgap radiuses is set so 7 it becones
substantial | y zdHohes) igfammatiqne processing FReahn el bk h%@@%qenedzs

The of fset dist he 1D t t he di sk di f t of
t h?soen;gdl rr{e?]t aqﬁ:g’c(ﬁ?eftse z p‘_?r ﬁlogns'l( Ir;l]g topl&men '?hel flomm:;a: u;nhl 19'[ e
gquantity ais 0 (Fig.-2). Fig. hg.{?efaﬁredr%rgej;rv% /‘gkf?‘{ ]t rf[&bq'y Wj}fél% thr%

(29 in Fig. 8). t fa u er
10 adj usted s0 tRated NOeifd gﬁéhcqﬂc; %‘eenﬁfégﬁ?é% | gkance [errﬁ%}gﬂ:orres zero

at the center of the data region, fset of the ID
portion can be rigusRd d. abQitthe d&vax{ge,r rdHB doiititns ([GPSHe head

deterioration of the error rate of | D portion can be further
i nproved. Referampig the Haffidige3loNn aﬁiog th% I S0P drisli rdprisisdnitad 1B
whi ch t he yaw angl e becones zero (0). Next, anot her

enbodi nent of tldotvessdrimes whemvihd isadvildl lecissgd athathe innermost
circumferential position and the outermost circumferen-
10 tial position on the disk surface 105. Fig. 12 is a
sectional view of Fig. 11. The head standby position 121
(Fig. 11) on the disk surface 105 is disposed at the
innermost circumferential position within the range in
which the head 101 moves on the disk surface 105.

15 Figs. 13A and 13B are schematic views showing setting of
the yaw angie 101b. The head lOl.represented by solid
line shows the state where the yaw angle 10l1b of the head
101 does not exist. A side surface 101d of a rail 101a
is positioned at right angles to a line connecting a

20 recording/reproduction portion 10lc of the head 101 for
writing/reading the information to and from the disk 105
to the center of the rotation 122 of the disk. When the
apparatus stops, the number of revolution of the spindle
motor 106 drops and the floating height of the head 101

25 lowers, so that the head 101 comes into contact with the
disk surface 105. When the rotation of the spindle motor
106 completely stops, the head 101 on the disk surface

105 stops at a position in the vicinity of the position



The basic construction of the magnetic disk 20 apparatus according to -
another enbodi nrent will be expl ai ned. A disk 105 (Fig.
11) for magnetically preserving information, made of al um num or gl ass
as a substrate material and having a=m@netic filmforned on 25 the
surface thereof, is driven for rotation by a spindle nmot or 106. The

spi ndl e not or 186 whithdtbe afnbcbionakf resistanee afide bdubyisatingeagent

steel, and a hub 106a precisely rotating through bearings 106b pushed
into upper and for the side surface 101d of the rail 3@la in theger

ti f th haf 06f d ' '
/Ef’é b ased i SBOBREENGIkFeaRTan OF the ASEk, BnisythSHRRRLCERobYshOgN) o
not or magnet 106cC: \ f s fi '
surface o “a 5 m%%%angzﬁgé‘vﬁgég‘%éws 'Puxkige; 68,4, khe, PREL
not or beari ngs . 1 . ' .
rot at ed mhenga %@?geﬂfléggaggé?éﬁatggéheggénggg Bﬂggﬁ b?bgg.$$ﬁghg?gﬁs¥05
is inserted '“t§u£€§c%ggg§g§Ethe_ﬁ@Qd'ioiafafnfﬂoaeihaethébhéQ&albx 4§ ng

a clanp ring 10 ~alum num stainless steel "or iron and having a
ring-like shapecndhgmgh 28Bt! i BHatOfsGaatbenbapbsieiiohoat whibh bhe head by

shrinkage fit, or to the upper surface of the hub 106 by a screw. A
head 101 is equyawednyiéeh160b does not exist, provided that the load

does not exist when the carriage 103 is moved. This

10 phenomenon can be reproduced even when the size of the
head 101 is further reduced in future because the
friction develops between the side surface 101d of the
rail 10la and the lubricating agent so long as the
apparatus employs the construction wherein the number of

15 revolution of the-spindle motor 106 lowers at the time of
the stop of the apparatus, the floating height of the
head 101 decreases and then the head 101 comes into
contact with the disk surface 105, provided that the
_shape of the head 101 is not spherical, for example, and

20 that the side surface 101d of the rail exists. Accord-
ingly, the head yaw angle 101b in this embodiment is set
to the innermost inner circumferential position bf the
disk 105 within the moving range of the head 101 on the
disk surface 105, or to an inner circumferential position

25 further inside the former, so that the head yaw angle 105
disappears. In consequence, when the position at which |
the head yaw angle 101b disappears is set to.the inner

circumferential position of the disk 105 within the
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etéctronagnetic conversion unit for converting and 15 obtaining an

el ectric signal for magnetically witing or reading information with a
magnetic field, by floating above the surface of the disk 105 which is
driven for rotation, with a predeterm-ned gap of about 0.1 [err]m A

carriage 103 is nmade of al um num or magnesiumand is used 20 for
accurately posi miamingg rarngenasl thE Hend HE) L on adee alisk sulEaace sk03p5thdhe
head 101 and the carriage 103 are ~ driven and positioned by a voice coi
mot or 102 conprihead yaw mpgle cilibom ghel ek HuriHce P ant s mither
copper wire equipped with an insulating film a magnet_ 102a of a 25
per manent mgne@%@%l@@tﬁ?@ﬁ?ﬁd leﬂ'éﬁlqmsh Helne it h&é”a%
form ng a nmagneti.c circuit %} the (Fﬁs 102b whi ¢ch | sposed -
on and bel ow t hdHBig%CRRF-1on that dhe ?’&bs iy f&f ts, that

is, a magnet i n

S polar 1y w n TR TR e 10n o o RAPLETR A T 2%@?2'8
g?oﬁgl%i tcﬁ thgﬁ% ngﬁll 00%’ r-(l);tm%ti%éwﬁh ri gh‘éH s&g;e&% romt e cent er

of 5 the novi hAYH &Y sirfiferaRidt &%Mﬂbféiﬁ:ﬂﬁ?‘%d‘&lti&l/% the Pik)ES

to wite or read the information to or fromthe di sk surface 105. The
magnet 102a is figgedritthith the nfotitRf tand®If itHe HeddrO10X R tinkadil€leb
with respect to the position of the nagnet 102 whil e |nterp03|ng t he
coi | surface 105, the head yaw angle always lies in the

10 direction represented by the dash line in Fig. 13A.
Accordingiy, when the head 101 and the disk 105 come into
mutual contact at an arbitrary head position 101 in the
radial direction on the disk surface 105, the carriage
103 is allowed to rotate on the inner circumferential

15 side in accordance with the direction in which the
frictional force between them'acts.

Even when the ordinary rotational load of the
carriage 3 and the reaction of the FPC exist, the
frictional force with the disk surface 105, which is

20 required for moving the head 101 from the outermost
circumferential position to the innermost circumferential
position on theldisk surface 105 can be sufficiently
satisfied within the inertial rotation of the spindle
motor 106 when the apparatus stops. The rotational load

25 of the carriage 3 is reduced by reducing as much as
possible the conversion value of ﬁhe moment of inertia of
the carriage 103, as the load when the carriage 103 is

moved, to the head position 101. The movement of the
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10 109 between them and the polarity of this nmagnet 102a is opposite
to that of the opposed nagnet 102a. The carriage 103 can be driven and
positioned by power and the current while regulating their direction to
t he coil 109 wound in the sane directi-od2etween the magnets 102a. 15
The read/wite signal of the head 101 is trans- mtted byihe thin wire
of the sol enoi d cagirtiagjes ddx3: Ean movinchehee deakd 10l tichethmnrheant) es iRl ot
shown), then to a read/ wite control substrate 112 for controlling the
read/ wite signdosditiiane IdHawhe the FEPEARR APPS Avds aothdepanditen
board) 114a (Fig. 11), and to the outside of the HDA by a seal ed
connector 110 (gﬂﬁ reaction iofdde FPG phihereiarsy dtheyXRAGhiAn QhiHess

write control sHRS ik Fepsedy SRy b n P (GAMCIAGD | e

I [ [ l'S, dNS)s . ' , . I J f DI
For transm £ 0 ng AR HEHER od) ke, (asd 00, ol Hsdpofing i
are_seal ed TR GltY tol Hhe Wil sl e d e &Piﬁhel(é%rfi%% ii?}]rsuc a

- 37 - transmtted to the seal ed connector 110 (Fi g. oug

the FPC (CARRI Adannbli4as id.obbain a maximum curvHIAY i86 Mk A8 iHimizd he
spindle notor 106 is transmtted by the FPC (MOTOR) 114b (Fig. 11) to

t he rigidity. As described above, when the apparatus stops,
the head 101 cén be moved to the head standby region 121
10 on the disk 105 during the inertial rotation of the
spindle motor 106 under the state where the rotational
load of the carriage 103 in its operation and the
reaction.of the FPC are reduced to minimum, without
adding a new component or components. At the start of
15 the operation of the apparatus, on the other hand, the
head 101 floats and hence, friction with the disk surface
105 does not occur, and no influences at all exist on the
ordinary operation of the apparatus during the rotation
of the operation 103. (Floating fluctuation of the head
20 101 will be explained elsewhere.)
A fixing mechanism for the carriage 103 is
provided so as to temporarily fix the head 101 to a
specific position on the disk surface. Therefore, the
head 101 is fixed to the head standby region 121 during
25 shipment or stop of the apparatus, and it becomes
possible to prevent troubles such as the damage of the
information recorded on the disk surface 105 by the head

101 due to external impact or vibration, failure of the
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5 seal ed connector 110 (Fig. 12). Wen the noise due to ~ the noise |

current of the spindle notor 106 i npedes the- read/ wite signal of the
head 101, only the driving - current of the spindie notor 106 is
connected to anot her seal ed connect or- 43 sone cases. The seal ed

connector 110 10 (Fig. 2) is connected to a circuit board 111 for control -
i ng the devi cexratiadpiegedd it depitritd hawatalt SN0 sertley start HiF\)thel
stopper 116 (Fig. 11) is disposed so as to prevent the carriage 103
from uncontrol | siferatihomefitthe apparatus: dife dim@haonntiothaf dthe)xdiski ve
current flows 15 through the coil 109 and to prevent the head 101 from
danmagi ng the di Surf@EeeAdas: having h@hrsunfagg arcuragy to the rsfagss

The rotary center afts of the notor shaft 106f and the carriage 103
and the voice c&f %t&eaf{),}ﬂ, sfqrx%ftt}b' the base 107, and a cover 108
made of 20 & um num st aijl.es e [yl ISy af | cre

t he base 107% The portion F(n& ar’%‘%ﬁa ogcrtglv? ﬁl(ﬁoaerh dlfoslpof)é::ogn %e ﬁ}]éaf(ﬁ,zs%a&/%bry 108
is recessed |les AW HES %%1{ t he
cover 108. To Tretg;s?%a C1tﬁ'e !ns?l(?e s(%’flt etﬂ%?fgrt{) (ﬁjﬂtﬁlgﬁ}gag%fa?e%é&cll 25
formed by applyig prewried By dettigdtHd & iSUHP IR of théltd®iilgd O |

having a thickness'so as not to perneate noisture i s bonded to the
joint surface beivdely miHaSem to al Greuter Forow alhall&he force which

" moves the carriage due to external impact or vibration.

10 The carriage fixing mechanism includes a
magnetic member 120 disposed at a portion rotating with
the carriage 103 as shown in Fig. 14. The position of
disposition of the magnetic member 120 is a part of the
carriage 103 near.the central portion of the magnet 102a

15 on which a leaking magnetic flux of the magnet 102a
concentrates when the head 101 exists in the head standby
region 121. Fig. 15 is a graph shoﬁing the relationship
between the distance of the magnetic member 120 from the
central portion of the magnet 102a on which the leaking

20 magnetic flux of the magnet 102a most greatly concen-

trates and the force which attracts the magnetic member
120. In Fig. 14, on the other hand, the magnetic member
120 is shown bonded to the side surface of the hollow
portion of the coil 109. The magnetic member 120 is

25 interposed and bonded between a coil holding portion 103b
of the carriage 103 and the coil 109. Alternatively, it
may be buried, or bonded, into the coil holding portion

103b of the carriage 103. The magnet 102a need not have
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In the HDA having the construction descri bed above (Fig. 12),

I ncl usi ons nust not enter the internal space and nust not either

hi nder the nagnetic field during the wite or read operation of the
information 5 between the head 101 and the4di sk 105, in order to

correctly process the signals. To al ways keep cl eanness, t herefore, an
internal filter sikth (&Filardkl )leskitis pegpetic Sluxad dcadttasct nthes nal

dust by the circulation of air i nside the HDA generated by the rotation
of the di sk 105magretiec memhamdi2Q even whpmithel head nflintexisks at tthemke
hum dity control inside the HDA and to adsorb the gas so as to_al ways

keep the huni di OptemEest GHequmfefantifly positiqny Qe e «H e R &are t o
oxbr e adverse . 9%t 1T Deac, YA GRENR AL LN eI b (eGP DRAGR G t he
ooty nas S Sl S AApIn b A BRPUAIE or BB AIHIE
105" 20 Ther of £ head 0¥ diF e M b E L s SHISAP A BRI
and 105, and theepiey B8i0\ReM Hee NALTLHY K Gthe malfhlettOEP! WS aY

by precisely finishing the fitting surface of the carriage 103 for

fitting the heaghber of revolution o hE WrEhd 1Y niBBoNA 8 dddredies he
head 101 25 in a head standby region 121 at the tine of shipnment or

the stop of the amgertdie @loatimntye Rdptatoss thhikdad @401 lowexsogt ithHe t he
reduction of the size and thickness of the

10 stop of the apparatus, the head 101 comes into contact
with the disk surface 105. At this time, the head 101
moves to a Qosition near the head standby region 121 on
the disk surface 105 within such a range where the
magnetic member 120 can be attracted by the leaking

15 magnetic flux of the magnet 102a, due to the frictional
resistance with the side surface 101d of the rail 10la on
the disk surface, that is, to the position at which the
head yaw angle 101b disappears. Next, as the magnetic
member 120 of the carriage 103 is attracted by the

20 leaking magnetic flux of the magnet 102a, the head 101
existing near.the head standby region 121 is fixed to the
head standby position 121. To insure fixing of the head
101 to the head standby region 121, the operation till
.fixing of the head 101 to the head standby position 121

25 must be carried out during the inertial rotation of the
spindle motor 106 in which the force for moving the head
101 may be small. The conversion value of the moment of

inertia of the carriage 103, which is the load for moving
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apparatus, a higher recording density, higher relia-

- 39 - bility, |lower power consunption, a |ower cost hi gher

i nformati on processing speed, will be expl ai ned with reference to
Figs. 11 to 16. Fig. 11 is -a4%p-view under the state where
the 5 cover 108 is open in the enbodi nent of the present - invention.
In the draw ng, thee qrosridagmsi®l, tte thadositidiof tthe cead al@l osstinbe
the coil 109 are represented by dotted Iines when the head 101 exists
at the i nner nostreduceqias mich af ipgsgidle ism amdta h@@lﬁ%r%
circunferen- 10 tla|(POSItI0n on_the disk surface 105. . 12 is a

Sﬁct ijonz;l Vi ?W cﬁotFartg‘- f E‘E}a‘?ﬂ)‘b&lﬁl 93n 1@19 mm;fergg,lb of 1kheg,
10
Loi;tlin W thi n YRR ﬁiq%ﬁ‘) o ""émﬁraq? we e 08 o S e Fhpiqey f.
105.
tsﬁtra 32\% angl € |§:ﬁ?l:‘%§91%13 c}?r%ielrep Stht eaém%ééa#gﬁl\@ &pé)l ne sﬁ&(;%/éé'?%eo

state where the ya t hesd, -A side
surface 101d of a rﬁ]g‘%%é&%}lq%fs ll'|3ge5|t|oned'rat “&ﬁét% aér}gelges to a line
connecting a 20 cArGeicE fﬁ%ﬂ!&tpﬁhmtbﬁhdplmﬁ (ﬂ‘kﬁgheﬂﬂ%lﬂﬂxé&r

witing/reading the information to and fromthe disk 105 to the center
of the rotationtzhd dithe dudEaddaif tile cardidys A03 enploys tdetkiwber

of revolution of the spindle
- type, and fixation to the side surface of the carriage

10 103 is madé in such a manner as to acquire a greater
curvature as much as possible. In this way, rigidity is
reduced as much as possible and the reaction of the FPC
is reduced.

When thé head 101 comes into contact with the

15 disk surface 105 moves to a position near the head
standby region 121 on the disk surface 105 within éuch a
range where the magnetic member 120 can be attracted by
the leaking magnetic flux of the magnet 102a,~due to the
frictional resistance with the side surface 101d of the

20 rail 10la on the disk surface 105. The moving distance
of the carriage 103 due to the force of the leaking
magnetic flux when the head 101 moves to the head standby
region 121 is shown in Fig. 15, where B is the distance
when magnetic member 120 is disposed most closely to the

25 1eakiﬁg magnetic flux concentration portion of the magnet
102a, C is the range of the distance employed in this
embodiment, D is the range of the distance employed in

the prior art example, and E is the minimum necessary



nmot or 106 drops and the floating hei ght of the head 101 25 lowers, so that

the head 101 cones into contact with the di sk surface 105. Wen the
rotati on of the spindle notor 106 conpletely stops, the head 101 on the
di sk surface 105 stops at a position i-h 4ée-vicinity of the position

- 40 - at which the frictional resistance of a |ubricating agent

for the side surfomee 1fiid Hixing the caxiage 103. Since athexgnovimgti on of
the disk 5 is the smallest by the | ubricating agent on the disk surface
105 and the rai |fomre gleeg Mo sa Imchdepmd o g dferce rf sthe eaking

di sk surface 105 of the head 101 for floating the head 101 is _ the
smal | est, that magnatigLBugias it heuRelrr RXthedthe foxggy %H@vao‘rm%

does_ not exi st, HiT_q_Leovi ded, thabe(#ge_ | oad d §§ﬁnot exj St\,ﬁﬁ‘?}eﬁ‘%‘%‘& car ri age
. CR¥ % P eea FRANRANE e

the * "hoad aog, i s, %ufﬁofecm W%on 4F 6407

devel ops betvieen %‘e Srdesurface” lnga it 1!E'Jhe 2 raﬁ' (e)ll%aanaft% .

| ubri cating ageRagifed ANthdifodd'% 20 1 AR MTGeddR&EY I | O

wherei n the nunber” of revol ution of the spin

time of thewhad @oliie BRRSY #iSshd RedmPrd | 110 IRy Ohis Of Adie
head 101 decreases and then the head 101 conmes into contact with the
di sk surface 10%eguribelbchbdiad, (e head 101 can be moved and fixed to
the head standby region 121 on the disk surface during
10 the inertial rotation of the spindle motor 106 at the
time of the stop of the apparatus while the rotational
load of the carriage 103 during its operation, the
reaction of the FPC and the load of the magnetié member
120 are reduced to minimum, without adding a new
15 component or components. The head 101 is fixed to the
head standby region 121 during the shipment or stop of
the apparatus. Therefore, it becomes possible to prevent
the troubles such as the damage of the information
recorded on the disk surface by the head 101 due to the
20 external impact or vibration, unability of the rotation
of the spindle motor 106 due to adsorption of the disk
surface having high surface accuracy to the surface of
the head 101 at the start of the apparatus, and so forth.
When the force of attraction of the leaking magnetic flux
25 to the magnet 102a is set to a force greater than the
force that moves the'carriage by the external impact or

vibration, it becomes possible to prevent the head 101

from falling off from the head standby region 121 during

wers at the -



shape of the head 101 is not spherical, for exanple, and 20 that the side
surface 101d of the rail exists. Accord- i ngly, the head yaw angl e

| 01b in this enbodi nent is set to the innernost inner circunferential
posi tion of the di sk 105 within the movng-range of the head 101 on

t he di sk surface 105, or to an inner circunferential position 25
further inside tdieipmsmerof sstopadf ttite h@ppayavasngl f 1he rotatingppears.

I n consequence, when the position at which t he head yaw angle | 01b

di sappears i s seoriiomeof ntlze carriage clO3 orimeclesipesof i tine oheadiell sk
105 within the - 41 - novi ng range
of the head 101 he t¢Rili LRI anpd sthe 1HBC (CARRIAGH}atflexibig| printedon the

di sk surface 105 lies in the di rection represented bf?the dash line in

Fig. 13Awith Poa¥d) hkbdaeith $9kias eloraty 12 eossikle toEhacsantes
Syandby ool 0 e bhe pO 1S4 e BN Eeload ) daw anl e 1015
CLrcuTLeTent o PR £ {0 hdholon g1 0Bl AL O T RORGR 08 ho!
et pehecn [ PSP e "6 SSCulUdE, e Fltornly smpadcon 1ol
arbitrary head pphtd®forn0l Adcdi®ingly) dE¥en whéRCEheNaLbrdbeich skossef ace
105, the carriage 103 is allomedgto rotate on the inner circunferential
to the magnetic member 120 is reduced by further reducing
10 the leaking magnetic flux of the magnet 102a, fall-off of
the head 101 from the head standby rggion 121 can be
prevented.
-‘Also, the head yaw angle 101b must be set so
that a uniform floating height can be obtained throughout
15 all the positions on the disk surface 105. According to
the prior art apparatuses, the relationship between the
floating height of the head 101 and the distance from the
center of rotation 122 of the disk (the head radius
position) is such that a floating fluctuation width from
20 the highest position to the lowest position has been from
about 30 to about 35% with the highest floating position
being 100%, as shown in Fig. 16. 1In contrast, this
embodiment employs the negative pressure type head 101
which utilizes the negative pressure so as to improve
25 floating stability and which is equipped with the three
rails 10la as shown in Fig. 13. When the head yaw angle

101b is set in such a fashion that the head 101 attains

the smallest angle at the innermost circumferential



15 side in accordance with the direction in which the frictional force
bet ween t hem acts. Even when the ordinary rotational |oad of
the - carriage 3 and the reaction of the FPC exist, the - frictional
force with the disk surface 105, which is-2B «fequired for noving the head
101 fromthe outernost circunferential position to the innernost
circunferential positimniof cthedisk 05kwithincthe oBoving beange O£ the| y
satisfied within the inertial rotation of the spindle notor_ 106 when

t he apparatus sthgad b onithe chisk | suxfacs 103, tHhe cBleatipg sfluctwanced

by reducing as nmuch as elgosmble t he conversi on val ue of the ponent of

inertia of PR Iidth can e Lowered LR FPRME 1’ 35 rFRYER 118 i s

d, to the h t 101. Th . . .
Par ?%50%3' B Wﬁ%ﬁgﬁgﬁwwtw%dﬂﬁ%m as
position 1211%’1; Lo p%é‘ré’% S BIERS ﬁICiﬁé Maﬂﬁ%@@toﬁl thetﬁc?s 111 on

of the FPC. ACtion of reduced oylng
a thin FPC (CAH%&M%Qe absk fdexedde pagnted board) 114a (Fig. 11) and

di sposi ng and fixing'it to the side surface of the carriage in such a
manner as to obtain a nexigsiradsdrtied Casdvds 1© Wadi Bed® necessaBydihy. As
descri bed above, when the apparatus stops, the head 101 can be noved

to the head starthwy pest oto Ipdickly move the carriage 103 so as to

improve the information processing speed. However, due

10 to the requirement for the smaller size and the smaller
thickness for the voice coil 102, a sufficient packaging
space of the voice coil 102 cannot be secured. - From the
aspect of lower power consumption, too, a large current
cannot be caused to flow through the coil 109 fixed to

15 the carriage 103. Magnets having a high flux density
have been already used for the magnet 102a. The magnetic
member must be attracted to the léaking magnetic flux
even when the head 101 exists at the outermost circum-
ferential position on the disk surface 105. Therefore,.a

20 large current is necessary for the coil 109 to such an
extent that the load of the magnetic member can be
neglected. However, a greater magnetic flux is not much
preferabie so as to efficiently combine the magnetic flux
of the magnet 102a with the force for moving the carriage

25 103. The greater the distance from the center of
rotation 103a of the carriage 103a to the generation
point of the force of the coil 109, the smaller becomes

the force of the coil 109, but there is a limit to this



10 on the disk 105 during the inertial rotation of the spi ndl e not or
106 under the state where the rotational | oad of the carriage 103 in
its operation and the reaction of the FPC are reduced to m ni mum

wi t hout addi ng a new conponent or conpo@nts. At the start of 15 the
operation of the apparatus, on the other hand, the head 101 fl oats and
hence, fricti on didistiandee dilies ko hifendeimited Gpatses Rurtdey a grkato

i nfluences at all exist on the ordlnary operation of the apparatus
during the rotatdugrent if neqesgaavatfion tIU% cqif) dA9 ep fehat vhe on of the
head 20 101 will be- explalned el sewhere A fixing mechani sm

for the carriagdepefiaon of %\P (ﬁad:aéﬂl% ke I%Q—ﬁﬁﬁﬁtaﬁq'l y HO5 §hR8eead 101
to a speci fic _positi e disk s rface her ef qr.e, .t he head 101
o fixed to & he SRERPARsa S, FAEHLOR Pl it Lo A RN APYRE ¢ he
apparatus, anrd it S to e

damage of th POy ?ﬁcor msast th Jg)glc%rgi §:he %eélo Ay ﬁ\l‘}lace %Lg'gko&éﬁ?e%ead

101 due to exter | %x{ o r“lﬁl t

- 43 - r ot tlon es[i{sepl nS{e m)t(?r g’fet#e staertco(ﬂverh lonal
operation of th%piﬁ&%ﬂﬁiéé% duer eoamrsist ) Pitde e Hcement Stirdiee 105
havi ng hi gh surface accuracy to the surface of the head 101, and so

forth. 5 carriagedlloIfHoromdvitdg asde Had rion tde tirahaddsdinnhdby

region 121 does not depend on the reaction of the FPC in

10 this embodiment, this embodiment uses a thin type for the
FPC (CARRIAGE) (flexible printed board) 114a fixed to the
side surface of the carriage 103 (Fig. 11), and fixation
to the side surface of the carriage 103 is effected in
such a manner that curvature becomes as great as possible

15 and rigidity becomes as low as possible to reduce the
reaction of the FPC. Accordingly, power consumption can
be achieved by reducing power to the coil 109. Another
advantage is that when power is supplied to the coil 109
in the same quantity as in the prior art apparatus, on

20 the contrary, the information processing speed of the
apparatus can be improved. Further, the head 101 can be
moved and fixed to the head standby region 121 on the
disk surface during the inertial rotation of the spindle
106 at the time of the stop of the apparatus withﬁut

25 adding a new component or components. Accordingly, the
reduction of the size and thickness of the apparatus and
its cost of production can be accomplished.

When the apparatus stops, the number of



region 121 during shipnent or stop of the apparatus can be prevented
by setting the fixing force of the carriage fixing mechanismto a
greater force than the force which noves the carriage due to externa
I npact or vibration. 10 . The carr80ge fixing nmechani smi ncl udes
a magneti c nenber 120 di sposed at a portion rotating with t he
carriage 103 as xemntioriof the a@mn¢k%|m¢tmr0106 decikeasrs tang bhet he
magnetic nmenber 120 is a part of the carriage 103 near the centra
portion of the rekfftindheight of #hehead el ntPweEfetse thak theihrad
magnet 102a concentrates when the head 101 exjsts in_the head standby
region 121. Fi g.10% qames Ginkm %‘be%‘hﬁ wheh (the 47k fyrface b%&

mmanet 1023 on RTLRYARS cats mpaol GEoker e refd reniYenelo I?B]Z%{lrmst
greatly concep- accox{%ﬂ%s% 'Pl}]é N et étéﬂé%;&é@fmg%gnf&&%”enber

120. In Fig. 14, e nmaghetic nenb
bonded to the sigig giud a9 Hedd'CLdO! AR £ e OiE mBOJttﬂﬁs? O%tJhe

magnetic nmenber 120 1s 25 interposed and bet ween a co

portion 103b c&isid@ca:ﬁdﬁ,agm&%@r&ﬁm'@mﬂ fce bt eﬁmtma@ﬁdtwt
may be buried, or bonded, into the coil holding portion 103b of the

carri age 103. Th&nweiybﬂihimfémQIOM\dmst be set while taking this
R frictional force into consideration. When the head 101
10 comes into contact with the disk surface 105, it is moved
by the frictional resistance with the side surface 101d
of the rail 10la on the disk surface 105 to a position
near the head standby region 121 on the disk surface 105
"within the range in which the magnetic member 120 can be
15 attracted by the leaking magnetic flux of the magnet
102a. Therefore, since the moving distance for moving
the head 101 to the head standby region 121 does not
depend so much on the force of the leaking magnetic flux
as in the prior art apparatuses, the force for moving the
20 carriage 103 can be increased by reducing the leaking
magnetic flux of the magnet 120a and the load of the
magnetic member 120 can be reduced. Therefore, it is
possible to obtain the advantage that lower power
consumption of the apparatus can be accoﬁblished by
25 reducing the load of the magnetic member 120 to minimum
and by reducing the power qﬁantity to the coil 109.

Another advantage is that the information processing

speed of the apparatus can be improved by supplying power



such a large | eaking magnetic flux as to attract the magneti c nmenber
120 even when the head 101 exists at the out ernost circunferenti al
position on the disk surface 105. The head yaw angle |0lb is set to
the position at 5 which it disappears w-tBin-t he range of the positions
of t he head 101 on the disk surface 105 where the magnetic menber
120 can be attr int thebgambequagtétyl@sainVebe pidor argufpethef coddol@fion
of the spindle notor 106 decreases and the floating height of the head
101 lowers at tf@B the congpasy.t hWhgppihet apparpsufe §§0P§1 ' 01

cont act with the disk surface 105. At th| time, t head ,101 noves
to a position néaR Prema¥sd apdndhFedegPoiher eﬁﬂ stangﬁg 5?5&°§u9?&c8n105

hi h

the | caki ng f"lrﬁaﬁ%asasﬁf %ur?faseoﬁogﬂéu%tagﬁe Fhdosnerilal aorRstPh 4% He”
51 St t 10

urtace, thap | ebingbnfiofbE 768, HicRegkif, Btu1tian 8%365 advPD Pty ie

di sappears. Nex ne r O+8b thetCaf ichge 103 is
attracted by thghagothFeaEEg %g%ngPlc ?5% o%atﬁegnggnet 102a, the head

101 exi stingg ggéathgecgﬁagesggaqggdreg|on 121 is fixed to the head
standby position 121. To insure fixing of the head 101 to the head

standby region 121, the opaeahegd 10hl is fikied %o ¢het headeatah@byt o0 t he
head standby position 121 25 nust be carried out during the inertial
rotation of theregioapii2dl durdhgr shigmentworcstope ofotbe Rppamatusg t he
head 101 may be snall .- The conversi on val ue of the nonent of

inertia of fRe whereﬁggelost Wsi prsedbilge toopgeventniphengdamage of the

information recorded on the disk surface 105 by the head
101 due to the external impact or vibration and unability
of rotation of the spindle motor 106 at the start of the
apparatus due to adsorption of the surface of the head

15 101 to the disk surface 105 having high surface accuracy
which occurs at the stop of the apparatus. Therefore,
reliability of the apparatus can be improved.

The gravitational center of the rotating

portion of the carriage 103, inclusive of the head 101,

20 the coil 109 and the FPC (CARRIAGE) (flexible printed
board) 1l4a, is set as close as possible to the center of
rotation 103a of the carriage (Fig. 11) (for balancing).
In consequence, even when the carriage 103 receives any
external impact or vibration, the carriage 103 does not

25 move so easily. Even when the leaking magnetic flux of
the magnet 102a is further reduced and the attraétion
force of the magnetic member 120 is reduced, fall-off of

the head 101 from the head standby region 121 can be



- 45 - the carriage 103, to the position of the head 101 nust be
reduced as nuch as possible so as to reduce the rotational |oad of the
carriage 103. The novenent of the carriage 103 for noving the head 101
to the head standby 5 region 121 at the-sb@p-of the apparatus does not
depend on the reaction of the FPC. Therefore, the FPC ( CARRI AGE)

(fl exible print pteventeyl.11Therpfgrellyrefiabdlity of the epparafusacancf
the carriage 103 enploys a thin type, and fixation to the side surface
of the carriagebe1dmpyoved.madaothezyagvantagreisadbad JOWEE POWeF eat er

curvature as nuch as possible. [n this way, rigidity is . teduced as nuch.
as possi bl e andCPREUFREiLNoREhenapPREATUS C& gﬁu%@&PmPIlShe% by Waen

t he head 101 i Nt i th th di

ppiih ti on near O REIaS BOWERShan Fh.GegE 198 on Opndng; Epntaaa Tl Sk °
W thin suc [ wh . | C o +1.2

the I eaki ng ﬁa-ﬁa@h G5, SUBpT C tEORRE LB ToTRY hOUnE aE Herdilchf o
resi stance with, [ . : Al '
surface 105. Thé’hrr%\l}?'lng%&?g fg%(cﬁgaijgéggﬁhtshee'cg%% gggbf%n%%t?g‘ng)ﬁa{éﬁﬁglrgce
of the |eaking gpecl@iCithe hppardites cas BRAdmpFbveaves to the head

st andby region 121 is showi in Fig. 15 where B is the distance

The floating fluctuation with the conventional

head 101 has been from about 30 to about 35%. 1In

10 contrast, when the negative pressure type head 101
equipped with the three rails 10la is used as shown in
Fig. 13 and when the héad yaw angle 101b is set in such a
manner as to attain the minimum angle at the innermost
circumferential position of the disk within the moving

15 range of the head 101 on the disk surface 105, the
floating fluctuation width can be reduced to about 25% as
shown in Fig. 16. Since the floating height which is as
uniform as possible can be obtained at all the positions
on the disk surféce 105, a higher recording density can

20 be accomplished for the apparatus.

As described above, this embodiment provides an
apparatus which can accomplish the reduction of the size
and thickness of the apparatﬁs, higher recording density,
higher reliability, lower power consumption and higher

25 information processing speed, énd can move and fix the
head 101 to the head standby region 121 at the time of

shipment or at the stop of operation of the apparatus.



mbén magneti c nenber 120 is disposed nost closely to the 25 |eakin

magmeti c flux concentration portion of the magnet 7102a, Cis the range
of the distance enployed in this embodi nent, Dis tmnmmm“mnﬁlll
di stance enpl oyed in the prior art exaggde, and E i n
necessary - 46 - *fofce" fdF fixing
the carriage 10XLAIMS&e t he novi ng force does not so nmuch depend on
the force of the | eaking magnetic-flux as in the prior art, the force
for moving lhe carri ajyemageeticidiskappabgtuedeonpyisiegteaking 5
magnetic flux of the magnet 102a and the | oad of the magneti c nenber

120 i s reduced as represent dBagREEHe disk medtumzolid |ine) of the exanple
the hoad ot andby regt on 198 SHEL rESe cEoT Feadiia ot EELHERe niaF et Epn °
t he head standby region 1 S n

tati f th i nd| tor.106_at th . ti . t f
ggp:r%?EsOM?ng Eﬁéﬂr%f?:?o%%}&-mag?%%ﬁgd?l?héﬁ%§}ﬁ$ad£§ﬁgéggﬁgi%égngone
operation, the r . 0 | r
150 are reduced T3P (£0F ¢EEeC 10 inddipfll $660rRRfq %nd i8x TREREL! 6n87GR
conponents. The ﬁ@@qeﬁﬂéciﬁh%Lﬁﬁﬁhéf&érEbprod@@@ﬂoﬁtP@Pbdnéeﬂiﬂﬁeﬁgl during

the shipnent or stop of e apparatus. Therefore, it becomes possible
to prevent the troubl eg P& o arEs s @ppdPeingf 4@t magnetic

recorded on the disk surface by the head 101 due to the
disk medium and for rotating the same;

é head assembly including said magnetié head,
said slider and a support member for supporting said
slider;

a swing arm including pivot shaft for
supporting said head assembly and swinging it on said
magnetic disk medium;

a voice coil motor for driving said swing arm;

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and .

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor;

wherein a track pitch of said magnetic disk
medium is an inequal pitch.

2. A magnetic disk apparatus comprising:
a magnetic disk medium;
a dual head for reading or writing information

from or to said magnetic disk medium, having at least one



B

20 external inpact or vibration, unability of the rotation ”w wy’mu)"l,”
spiadl e notor 106 due to adsorption of the disk surface'W l""
surface accuracy to the surface of the head 101 at the starf of thes *
apparatus, and so forth. When the foreesdf -attracti-on of the | eaking
magnetic flux 25 to the magnet 102a is set to a force greater than the

force that novegarhdaamefifenting magnettisr mecarding and at ledsk xnergapt
beconmes possible to prevent the head 101 fromfalling off fromthe

head standby rediodh effEchimihgagnetic reproduction for one slider; . 47 -

shi pnent of stop of the apparatus. If the rotating . portion of the
carriage 103, inclusive of® SRINskkg mRFEr for sypporfing Fpidmagnetdse

(CARRI AGE) (flexj.,ble prj.nted board) 1143, is set as closely as |
possible to the é“%dl"%“(?fndr(ft%i% W&hq@%riage (Fig. 11) (for

bal ancing), it becones difficuli for Gar i 103 .t ve .,even when
It receives the external iam?%‘i oarsose"%bq& &}ﬁliugﬁ'%gAcscadT(gir%qué,Ee%e}heﬁlé}en
the attraction Q56 13 etloat,{aeanyﬁ?d' qﬁﬁﬁg 1) | ;%y{? fqir t her
reducing 10 the J'eaksi nléi magnetic f xlgri‘ t he n%gnet s}g;a, gﬁfg{l)#&lof

the head 101 fr gmildes;head standby region 121 can be prevent ed.
Al so, the head yaw angle | 01b nust be set so that a uniformfloating
hei ght can be obtai ned t hraouglirtilage arm including a pivot shaft for

supporting said head assembly and moving it on said
magnetic disk medium;

a voice coil motor for driving said swing arm;

an electronic circuit for causing said magnetic
head to read and write information from and fo said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor;

wherein a track pitch of said magnetic disk
mediuﬁ is an inequal pitch and a changed value of said
track pitch is set to not greater than 7% within a data
area.

3. | A magnetic disk apparatus comprising:

a magnetic disk medium;

a dual head for reading or writing information
from or to said magnetic disk medium, having at least one
gap for effecting magnetic recording and at least one gap
for effecting magnetic reproduction for one slider;

a spindle motor for supporting said magnetic
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15 all the positions on the disk surface 105. Accordin rior
art™appar at uses, the relationship between the fl oa mwm ",’
head 101 and the distance fromthe center of rotatien sk
(the head radius position) is such that 58 H oating fluctuation wi dt h
from 20 the highest position to the | owest position has been from

about 30 to abodtisksmedium tamsl fiqrhaxttatiow ithe mamie; on bei ng 100% as
shown in Fig. 16. In contrast this enbodi nent enpl oys the negative
pressure type head 101 a hgach ansemblss includdge ispd m@-%&%@ﬁft 0

i nprove 25 float ility, and which is ed mnth the three

rails 10la as sﬁ 13)95 apel a)\supnart H@g’%;% o @uPPorting $3id set i n
such a fashion t ﬁﬁgt the head 101 attains the smal |l est angle at the

I nnernost circu éF? i al - 48 -

position of the disk 105 mdﬂﬁta%%tmqq‘é ﬂdg}got %‘gﬁ"g f]c&l on the

di sk surface 105, the floa ua- can wered to
about 25% as sheWpgdtting @an Head asenRA ﬂ&luﬁoqte Rh higlsght whi ch
s as 5 unlforn1 OSSIb can be obtal néd at e positions on
t he di sk surfaCQaggémlc disk medium;As described above, it has been
necessary in the past to quickly nove the carriage 103 so as to

i nprove the information peosedsiengoificathtdioforedrioting Baiid swimg arm;
requi renent for the smaller size and the snaller

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor;

wherein MR head and Inductive head has a
geometrical nominal shift distance of said MR head and
said inductive head at a middle point of a data zone of
said magnetic disk medium at which a positional
difference in a radial direction becomes zero (0) at a
middle point of a data zone, and a head yaw angle (a) of
said head assembly is set to an angle such that an head
actuator always receives a rotating force and a
frictional force generated by a contact between a disc
and the head at a time of a rotation vibration or a stop
of said disc, in an inner circumferential direction.
4. A magnetic disk apparatus comprising:

a magnetic disk medium;

a dual head for reading or writing information
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t hi ckness for the voice coil 102, a sufficient packagi ng space of the
voi‘ce coil- 102 cannot be secured. Fromthe aspec I “i“mmﬁ‘ﬁ L
consunption, too, a large current cannot be causg ““ﬂ t he
coil 109 fixed to 15 the carriage 103. Magrg8 s- havi ngr a thi §h Y1 uk density
have been al ready used for the nmagnet 102a. The nagnetic menber nust be
attracted to theftr@akingtossmid inagnetic diskanedinem, tiavimgoatOleast soseat
t he outernost circum ferential position on the disk surface 105.
Therefore, a 2@3RrfRr cFfeeking mraretir reerrdirg and apoleast ere gap
extent that the | oad of the magnetic, nenber can be neglgéigg. However,
a greater magnetfQ¥ feffeckingmagnetic repreduchien frxn o0 $tideFent|y

conbi ne the nmagnetic fl ux of .1he magnef 102a with, the fprce for, poving
the carriage 25 103. The abr%%%’éqf? H%mb‘?’%t%%es‘m%?ﬁ‘f’rfégc%?ﬁ ggnetic

rotation 103a Ofd’H}g 'Eé&'r"}’g?&b&ofg&tf°é§€jf’%ngété . poi nt of the forpe

of the coil 109, SR ecomes orce of’the coil 109, but

there is alimt to this ; : i #%e
: . 2 a head assemb%y including said magneti éad
di stance due to the limted space. FurtHer, a greé? cur%ent S d

necessary for theiPidl i hd Hlsdport mémess | £ upperiiig ceai@t be
negl ected. For these reasons, the reduction of the 'size and thickness,

| ower 5 power cglisdegwiion and the inprovenent in the information

a carriage arm including a pivot shaft for
supporting said head assembly and moving it on said
magnetic disk medium;

a voice coil motor for driving said carriage
arm;

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, s;id spindle motor and said
voice coil motor;

wherein said magnetic disk medium is divided
into n (n: natural number) data zones, and a track pitch
is an equal track pitch inside the same zone and is an
inequal pitch between said zones.
5. A magnetic disk apparatus comprising:

a magnetic disk medium having at least one ID
information in one unit of information storage in addi-
tion to servo information for controlling the rotation of

said magnetic disk medium;



processi ng speed have been |limted in the conventi onal apparatuses. In

contrast, since the novenent of the carriage 103 fqmmmmaumultum
101 to the head standby region 121 does not depend f

the FPCin 10 this enbodi nent, this enbodi Ent-uses a thin type “f or the_
FPC (CARRI AGE) (flexible printed board) 114a fixed to the side surface
of the carriage 103 (Fi g. dldyahrhkedd xEdr areading cor her st iteg sinfermation he
carriage 103 is effected in such a manner that curvature becones as
great as possi blfgrom ™rkp ragidiinagneitiretisls nedivm, jweing aat oleasiucene he
reaction of the FPC. Accordingly, power consunption can be achi eved by
reduci ng power t9RR fox gffegminnmagratic regredingand Qﬁate%%rp%vﬁﬁlpl s

supplied to the oi | in the sane tit as |n the art

appar atus. bz‘<°9 % 1RE S i vgy:ahqwettafﬁmqrﬁcpﬁ% d%t the
appar at us can e inprove ur e ca ve i xe
to the head standby regi oﬁ'=l 1%%@% H'éoq" Ef%‘?‘%&e“%tﬁ?’nﬂo "Ft I al
rotation of the §NYEi5um t{g&éé{&;\ 4 0P of the apparatus

wi thout 25 adding a neM/conpone or conp ccordlngly, t he

reduction of the size and&mé&@ea%%atbilhem@ﬂ?dﬁw%ﬁw magndé.fc 9sda o

production can be acconpli shed. Wien t he apparatus stops, the
nunmber of said slider and a supgfrt member £ -supportivplsdidn of
the spindle notor 106 decreases and t

slider;

a carriage arm including a pivot shaft for
supporting said head assembly and moving it on said
magnetic disk medium;

a voice coil motor for driving said swing arm;

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor.

6. A magnetic disk apparatus acco:ding to claim 1,
wherein said dual head includes a read-only MR head and a
write-only inductive head, and wherein a core width of
said MR head is smaller than that of said inductive head.
7. A magnetic disk apparatus according to claim 2,
wherein a gap center of said MR head and a gap center of
said inductive head in said dual head are deviated from
each other in the direction of their gaps.

8. A magnetic disk apparatus. comprising:



floating hei ght of the head 101 | owers, so that the head 101 cones™

I nto contact with the disk surface 105. Means fio [ 101
to the head standby region 121 5 according to the p:”!mmmmlmwumme
frictional force bet ween the head 101 -argB t-he disk 105 at thi s time
into consideration, and the attraction force of the nagnetic menber
by the magnet 102a nust bea seagnétie dbsk nmppdnatus hdving i seetofsrce into
consi deration. Wien the head 101 10 cones into contact with the disk
surface 105, it theremmd and hyving déneé cIP gprrtioniandere kindtdf &i de
surface |10ld of the rail 10la on the disk surface 105 to a position
near the head stS8%NY RPRELFN 110 R t$RCEPBK surface 105 Wi thin the

range i n which the magnetic r 120_can be_ ., 15 attracted b he | eaki ng
magnetic flux of the mgn&'g‘?gfe}ﬁﬁé.f%&%"?%@ %’Fn‘ﬁ’élif%gn%'#?iﬁ“%F%?%nce

for nmoving he head 101 o the head sfandby.regiqgn 121 do not
depend so much T LF o?%es%]fgtr?%g?%?rﬁ n‘i)‘%ﬁg‘ﬂ%ﬂ‘gﬁf ﬂ?&v.mg aieﬁuﬂ f?l’é
prior art appar o t . for V] e ' 0] e

i ncreased by r e%écgc%nq hie}&geéﬁtﬁbg& aﬂ@rraég Qg?%‘g ??zu%%f{{%ggﬁhaég.n%?g% and
the | oad of the tion"@rg’}%ﬁé'csi’ﬁgﬁ?f 120 can be reduced. Therefore, it is
possible to obtain the advantage that |ower power consunption of the

apparatus can be acconpli shagpindiemdeskiCEdE dhispdLethfsdi® nBghetis
menber 120 to m ni num and by reducing the power quantity to the coil
109. Anot herd sl amdcdinem | snd hedtdthieng ntlos nedmen processi ng speed of
t he apparatus can be inproved by supplying power

a head assembly including said magnetic heads,

said slider and a support member for supporting said
slider;

a carriage arm including a pivot shaft for
supporting said head assembly and moving it on said
magnetic disk medium;

a voice coil motor for driving said carriage
arm;

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor.

9. A magnetic disk apparatus comprising:

a magnetic disk medium;

a dual head for reading or writing information
from or to said magnétic disk medium, having at least one

gap for effecting magnetic recording and at least one gap



. 51 - in the same quantity as in the prior art to the coil 109, ™™ —on
the contrary. Wen the apparatus stops, the head 101 nﬂ ﬂ d
fixed to the head standby region 121 on t he di sk SLMIM" amﬂ"ﬂl r‘ﬂrt he
inertial rotation of the 5 spindle notor LG Therefore| <till #&nother
advantage i s that the size, the thickness and the cost of the

appar at us can befordifstting magnetic reptwdunetibr Ofioxr sone x@llideri he head
st andby region 121 during shipnent or stop of the apparatus. 10
Therefore, it is possibleacpindlnimeter digmpupporting said magnetion

recorded on the di sk surface 105 by the head 101 due to the external
i mpact or vi br atdisik A mnd (£or rotakingEhe ;3AME; t he spindle notor 106

at- the start of the apparatus due to adsorpfion of the surface of the
head 15 101 to the di sk SMSAt AASHRLY APTIUHAG 324 TRAAFELS headypi on
occurs at the sto f_the apparatus. Therefore reliability of. the
appar at us. can bésa}ojrfgr o dnd 2 support nﬁ{%b%ﬁ aﬁﬁ’f aﬁlf%%?tlcré%t%?l f the
rotating PQ+td of the carriage 103, inclusive of the head 101, 20
the coil 109 and FREFPC (CARRI AGE) (flexible printed board) 114a, is

set as close as possible tH e GEE YUrPfincludi® & | PlvdO3nobe LHor

carriage (Fig. 11) (for balancing). ~I'n consequence, even when the
carriage 103 rechipfRirtiiig said Gidai i sdiBBE tartd mdwiRg | OB, o haidrri age

103 does not
magnetic disk medium;
| é voice coil motor for driving said swing érm;

an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and

a controller for controlling the operations of
said electronic circuit, said spindle motor and said
voice coil motor;

wherein a write radius position of an ID
portion is set to an intermediate point between a
positioning radius position of said MR head when said MR
head reads out data and a positioning radius position of
said MR head when said inductive head writes data.
10. A magnetic disk apparatus comprising:

a magnetic disk medium;

a dual head for reading or writing information
from or to said magnetic disk medium, having at least one
gap for effecting magnetic recording and at least one gap

for effecting magnetic reproduction for one slider;

a spindle motor for supporting said magnetic



25 nove so easily. Even when the | eaking magnetic frux—of ——the-ragnret

102a is further reduced and the attraction fore
nmenber 120 is reduced, fall-off of the head 1016Hm"ﬂmtlmﬁﬂm "kndby
region 121 can be .
Therefore, reliability of the apparatus can be |nproved Another

advant age i s t hdiskomedipmwend forcweptatpngothef safwe;apparatus can be
acconpl i shed by reduci ng power to the coil 109. On the contrary, when
5 power is supplied to tha g@ﬁﬂ agsemhlyhdncdndingasaidy magnetici heads
prior art apparatuses, .the information processin speed of the

appar atus can b&aifipFdidgr and a support mﬁ@bﬁFo§9Fn§uPPG€F&§9'§ﬁHﬁtf}the
conventi onal gad 101 has been from about 30 to about 35% In 10
contrast, when PhE9REdati ve pressure type head 101 equi pped with the
three rails 10la i s used as

angle 101b is set in such acgrrlﬁg%EgFmagﬁkgug%%gﬁﬁdpﬁggﬁl%Pﬁﬁ%ﬁ%ﬁ&ye at
e Lner oSt (ShRBEEYHECEERN AbaROaELEAR1G hACnEiig kbR bagATOVI N0

15 range of ‘the 'Sk sur

fluctuation. wi diyhg ﬁéﬂleedEQQUﬁgglhﬁ.about 2596as shown in F|g 16.
Si nce the floatlng hei ght which is as uni form as possi bl e can be

obtained at all the positaog#sice co®l mBeo# Fbrsdiriesfgl8aidasiagearm;
recordi ng density can
an electronic circuit for causing said magnetic
head to read and write information from and to said
magnetic disk medium; and
a controller for controlling the operations of
- said electronic circuit, said spindle motor_and said
voice coil motor;
wherein the periphery of a write portion of an
ID portion on said magnetic disk medium is erased in
advance, and then ID information is written into said
magnetic disk medium.
11. A magnetic disk apparatus comprising:
a disc-like disk recording medium for recording
information;
a spindle motor for supporting and rotating
said disk recording medium;
heads for recording and reproducing the
information to and from said disk recording medium,
having a transformer; |
a carriage for fixing said heads, rocking said

heads with an arbitrary axis of rotation as the center



20 be abconplished for the apparat us. As descri

t hirs enbodi nent provi des an appar at us whi ch can aqct :
reduction of the size and t hi ckness of the apparatiu M"IWL'"EMHLEHW
density, higher reliability, |ower pawgty consunption*antl hi ghier s

I nf ormati on processing speed, and can nove and fix the head 101 to the
head st andby reghdnmbd®ingt ahdepbsitiohing said heeds dnh at rakddadf op of
operation of the apparatus. CLAI Ms: 1. A magnetic disk
appar at us conprdiregtion on a disk smgifeces dngk nmedi um a dua
head for reading or witing information fromor to said nagnetic disk

nmedi um having at | east oRehegdpdisk appembilyg (HRdnehpvingcér bass and &

| east one gap for effectin& magneti ¢ reproduction foE one sl.ider;

a spi ndl e not or SPEPTs EPFoNPLAGNTaF 1fa GRESIEL tugndy % aRd CHEYBGat i ng
t he sane; fa head assegbl i_ncluding said nagnetic head, said
slider and a subp6m: fxem EXtEgNa uBéEFting said slider; a swing

T e oo ohea B R oS0 SRR VAR

said swng ar'M heads on said disk surface to keep a standby position is
disposed at the innermost circumferential position of
said disk recording medium within a moﬁing range of said
heads on the surface of said disk recording medium, and a
head yaw angle as a tilt angle of said heads with respect
to an imaginary line contacting the position-of an
information recording track having the center thereof at
the center of rotation of said disk for allowing said
heads to record or reproduce the information to and from
the disk surface is set so that when said heads and said
disk recording medium come into mutual contact at an
arbitrary head position in the radial direction on the
surface of said disk recording medium, said carriage
always rotates towards the inner circumferential side by
the direction of the frictional force between said heads
and said disk recording medium.
12. A magnetic disk apparatus comprising:

a disc-like disk recording medium for recording
information;
a spindle motor for supporting and rotating

said disk recording medium;

heads for recording and reproducing the



an electronic circuit for causing said magnetic head ead and wite

I nformation fromand to said nagnetic di sk nmedium ar{mugl”, "’””’j”u,
controller for controlling the operations of said ele " sai d
spindle notor and said voice coil notor;- 62 - - wherein a Trdbk*pitch
of said magnetic disk nmediumis an inequal pitch. 2. A magnetic

di sk appar at us iefrmation to and fromassaidndisk vesardingumedium, a
dual head for reading or witing information fromor to said nmagnetic disk
medi um havi ng BAViRgst bransformer; - 54 - gap
for effecting magnetic recording and_at | east one,ga for effecting
magnetic reproduction for2ofRrEtage for tixing say sﬁ?ﬁﬂ?e Foekingofaid

C repr for® oFRESHAgR For T ShPaife FRPk
2 head ascenl SPPRET o fy 4 srREGHEY Mhiache  Sfhblon &0 Seatpor

' | | J PR ' ' ing a
oivot shaf t 1 or it e ER (and pofletoning eajd M LA0E RdlalCly

magnetic di sk PdidtRion on a dis® #@EEE&PidngPtor for driving said swing
arm :

a head disk assembly (HDA) having a base and a
cover for holding said constituent members and cutting
them from external air;

wherein a head standby region for causing said
heads on said disk surface to keep a standby position is
disposed at the innermost circumferential position of
said disk recording medium within a moving range of said
heads on the surface of said disk recording medium, and a
head yaw angle as a tilt angle of said heads with respect
to an imaginary line contacting the position of an
information recording track having the center thereof at
the center of rotation of said disk for allowing said
heads to record or reproducé the information to and from
the disk surface is set so that when said heads and said
disk recording medium come into mutual contact at an
érbitrary head position in the radial direction on the
surface of said disk recording medium, said carriage
always rotates towards the inner circumferential side by
the direction of the frictional force between said heads
and said disk recording medium; and

wherein said heads are disposed in such a

manner that said head yaw angle always exists at an



an.electronic circuit for causing said magnetic head't '
information fromand to said nagnetic di sk nedium andﬂ“l“rmllﬁm”mm“l
controller for controlling the operations of said electkontC icl mcuist, *sai
spindle notor and said voice coil notor;- 63 - wherein a track pitch
of said magnetic disk nediumis an inequal pitch and a changed val ue of
said track pitatbitraxy head@ogittiorerin hidre 7846diahidizecikion omethe 3.

A magnetic di sk_apparatus conpri sing: a magnetic di sk medi um

a dual head ford¥BaduRtfarewriting information fromor to said magnetic
di sk medium having at |east one , gap, for effecting magnetic recording and
at |east one ga»- for ef f%d{'wrge%egr&% IRPATRIRS | 3FCPEALRG ctQ| FHaim

® 5Bl ¢ o0 | SOOI L ERESL € paceiase ixing machentehy

Suppor i ng sai ol veotiftty £Rkng!4ERd Hiad SETEHeREERE poblrian
for supporting,sayh lead assefhly, and m)vli ng it on said nagnetic disk

medi um

14. A magnetic disk apparatus according to claim
11, wherein the fixing force of said carriage fixing
mechanism is set to be greater than the moving force of
said carriage by external impact or wvibration.

15. A magnetic disk apparatus according to claim
11, which further comprises a magnetic member disposed at
a portion rotating with said carriage so as to constitute
a voice coil motor for swinging said carriage, and a
carriage fixing mechanism for attracting said magnetic
member by utilizing a leaking magnetic flux of a magnet
made of a permanent magnet, and wherein a position at
which said yaw angle disappears is disposed within the
range of the head position on the disk surface in which
said magnetic member is attracted by said magnet, by said
carriage fixing mechanism.

16. A magnetic disk apparatus according to claim
11, wherein said head is disposed in such a manner that
said head yaw angle attains a minimum angle at the inner-
most circumferential position of said disk recording
medium within the moving range of said head on the

surface of said disk recording medium.



b

a voice coil notor for driving said swing arm an electronic
citcuit for causing said magnetic -head to read and wite information from

and to sai'd magnetic disk nedium and ‘a controller for _
controlling the operations of said electronic circuit, said spindle notor
and said voice coil notor; vhgreOn MR head and ‘I nductive head

has a geonetrical nominal shift distance of said MR head and said
‘inductive head at ‘a mddle point of a data zone of said magnetic disk
medi um at which a positional difference in a radial direction becones zero
(0) at a mddle point of a data .zone, and a head yaw angle [err] of said
head assenbly is set to an.angle such that an head actuator always
receives a rotating force and a fricti ig(sg generated by a contact
bet ween a disc and the head at a.tirnaE?] {ath on vibration or a stop

of said disc, in an inner circunferential direction. 4. A magnetic
di sk appar atus .conpri si ng: ‘a magnetic di sk nedi um a
dual head for readlng or witing information .
- 56 - fromor to s&®-magnetic disk nedluqb‘haV|n8 at .|l east one gap for
effectlng magneti ¢ recdrdi ng and at dNEQUAh1
_ 64|
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FIG. 2

DUAL HEAD STRUCTURE




for effecting magnetic reproduction for one slider;’ _ a spi-ndle
not or for supporting said magnetic disk nmediumand for rotating the sane;
a head assenbly including said magnetic head, said slider and a support -

menber for supporting said slider; ‘a carriage armincluding a
pi vot shaft for supporting said head aggnplQy and noving it on said
magnetic di sk medium a voice coil notor for driving said _
carriage arm : an electronic circuit for causing said magnetic
head to read and wite information fromand to said magnetic disk medi um
and - a controller for controlling the operations of said

el ectronic circuit; said spindl-e notor and said voice coil notor;
wherein said magnetic disk mediumis divided into n (n: natural nunber)
data zones, and a track pitch 'is an equal track pitch inside the sane zone

and is an inequal pitch between said zones. 5. A magnetic disk
apparatus conprising: = . a magnetic dbsk\pediunrhaving.at | east one
ID information in one unit of information storagetedn addi- tion to servo

information for-controlling the rotation of said[mgfletpe di sk medi um

N~ ]

FIG. 3

. (0)]
/F"

-—
o
= Ly
m &/’ /~
4 o b T
2 N 1
[ P <3 ol
= >
L /,/’
= 7\
Z [
=
=
o
o
o
(=)

N
K\_\ R

\

READ TIME TRACK

ID WRITE PORTION



a dual head for reading or witing information fromor to said magnetic
disk nedium having at | east one gap for effecting magnetic recording and
at least one gap for effecting nmagnetic reproduction for one slider;

a spindle notor for supporting said magnetic ..disk nediumand for rotating

t he sane; a- head assenbly |nd3¢U1ﬁg sai d magnetic head said
slider and a support menber for supporting said slider; . a
carrirage armincluding a pivot shaft for supporting sai d head assenbly and
moving it on said magnetic disk nediunm .a voice coil nmotor for
driving said swing arm an electronic circuit for causing said
magnetic head to read and wite information fromand to said magnetic

di sk medi um and ' a controller for controlling the operations of

said electronic circuit, said.-spindle notor and said voice coil notor. 6.
A magnetic di sk apparatus according to claim11, wherein said dual head

includes a read-only MR head and a wite-only inductive head, and wherein
a core width of said MR head is smaller than that of said i nductive head.

7. A magnetic di sk apparatus according to claim?2, wherein a gap
center of said MR head and a gap centerﬁhf _ﬁt '
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sai d inductive head-in said dual head are deviated from each other in the
ditection of their gaps. 8. A magnetic di sk apparatus conpri sing:

- 58 - a_ magnetic di sk apparatus having sectors thereon, and
havi ng one I D portion and one kind of a servo pattern in one sector;

a dual head for reading or witing |nfor4’rﬁt1®n fromor to said magnetlc
di sk medium having-a head for reading information and a head for witing

the informa- tion on one slider; ‘a spindle motor for supportlng
said magnetic disk medi um and rotat | F hﬂansj - a head
assenbly including said magneti ¢ head Is siNdder and a support menber
for supportl ng said slider; a carriage armincl udi ng a pivot
shaft for supporting sai d head assenbly and nmoving it on sai-d -magnetic
di sk nmedium 66 a voice coi INGGUAL TRACKRTOHNg said carriage arm
an electronic circuit |[for causing said magnetic head to read and wite
informati on fromang4jo said magnetic di sk nedium and . : a
controller for @ntrol ling the operations of
- 6.2
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N
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said electronic circuit, said spindle notor and said voice coil nmotor. . 9.
A magnetic di sk apparatus conprising:. - a magnetic di sk nmedi um
a dual head for reading or witing information fromor to said nagnetic
di sk nedium having at |east one gap for effecting magnetic recording and

at | east one gap - 5/10 - 59 - for effecting
magneti c reproduction for one slider; -a spindle notor for

supporting said nagnetic disk- medi um and f or rotating the sane; - _
a head assenbly including said magnetic head, said slider and a support

menber for supporting said slider; a carriage armincluding a
pi vot shaft for supporting said head assenbly and noving it on said
magneti c di sk medi-un . a voi f G r for driving said swing
arm - . an electronic circuit for sind said magnetic head to

read and wite information fromand to said ma'gnetlc di sk nmedi um and

a controller for control|i NOMNAL SHIFTZQUANIITof O MW @ABctronic circuit,

sai d spi-ndle notor and said voice coil m)toé

/
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N
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wherein a wite radius position..of .an ID portion is set to an internedi ate
poi nt between a positioning radius position of said MR head when said MR
head reads out data and a positioning radius position of said MR head when

said inductive head wites data. 10. A magnetic di sk apparatus

conpri si ng: a magnetic disk Eyip@ a dual head for
reading or witing information fromor 10 sai'd magnetic di sk nmedi um
having at | east one gap for effecting magnetic recording and at |east one
gap for effecting magnetic reproduction for one slider; a

spi ndl e notor for supporting said nagnetic

60 disk nediumand for rotating the a; G\d 93 a head assenbly

i ncludi ng said nagnetic head, . said sl ddr ¥« upport nmenber for

supporting said slider; _ a .carriage armincluding a pivot shaft
for supporting said head assenbly r]d-r40 ng it on said magnetic disk

medi um a voice coil notdg for) driving said swing arm
an electronic cireuit f N1 nolsa 0 [ ead 1o read anggi iy
i nformati on from and @ maghet § ek s@r—e' . QW. @v;

A
controller for—eentudl g tTe opgrati ons dig Vo

49




said electronic circuit, said spindle notor and said voice coil notor
wherein the periphery of a wite portion of an [|ID portion on said magnetic
di sk nediumis erased in advance, and then IDinformation is witten into
said magnetic disk nedium - 11. A magnetic di sk apparatus conpri sing:
a disc-like disk recordi ng nedi um f or rqcprﬂtpg i nformati on; , a
spindl e notor for supporting and rotating said disk recording medi um
heads for recordi ng and reproducing the "information to and from said disk
recordi ng medium having a transfornmer; ‘a carriage for fixing
sai d- heads, rocking said heads mﬁth’gnla(;itrrmy axis of rotation as the
center - _ , - 1 -1 #and novi ng ‘and positioning-
said heads in a radial direction on a disk surface; and a head
di sk assenbly (HDA) having)g base and a cover |f|® hol d|Pg said constituent
menbers and cutting theng?ron1external air; . wherei'n a head
standby region f easAg-—sai-t—heads—on—sar-t—tf-sk—smfrare—t-m—keera

standby position ‘\\\ O
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di sposed at the innernost circunferenti al

mediumwithin a no

ving range of said

position of
heads on the surface of said disk

sai d di sk recording

recording medium and a head yaw angle as a tilt angle of said heads with

respect

to an imaginary |line contacting the position of an

i nformati on

recording track having the center there@/af Q) the center of rotation of

said disk for allow ng said

to and from
recordi ng nedium c
the radial directi
carriage always r
direction of the f
recordi ng nmedi um

one i nto nutual
on on the

ot at esFolvaGis lg Qn
rictiohal ¥fefce

12. -

heads to record or
the disk surface is set so that when said heads and said - di sk
contact at an _
surface of said disk recording nmedium said

' nf i al
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heads wi.th an arbitrary axis of rotation as the center and noving and
positioning said heads in a radial direction on a disk surface; and

a head di sk assenbly (HDA) having a base and a cover for holding said
constituent nmenmbers and cutting themfromexternal air; wherei n.
a head standby region for causing said ?n;t dsgon- sai d disk surface to keep
a standby position is disposed at the ifnernost circunferential position
of said disk recording nediumwi thin a noving range of said heads on the
surface of said disk recording nedium and a head yaw angle as a tilt

angle of said heads with respect to an imaginary line contacting the
position of an ‘information recordi ng ge avi the center thereof at
the center of rotation of said disk fFI@\A lgai d heads to record or
reproduce the information to and from the disk surface is set so that when
sai d heads and said dijsk I’ECOI’él ng medi um cone into nutual contact at an
arbitrary head positifon in the&adial direction on the surface Ofﬁ@[ﬂMENT
di sk recording:nediu sd'\d car iage al vvays rotates towards the |

circunferential side [py [ orce—betRRIGR AR d
heads and said disk |recor & ng fredi um and ~whe} ei n sai EXAMBLE
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-63- arbitrary head position in the radial direction on the disk surfaCe.

13. . A magnetic di sk apparatus according to claim 11, which further
conprises a carriage fixing nmechanism for tenporarily fixing said heads at
a specific position on the disk surface. 14. A magnetic disk

apparatus according to claim 11, g{gqe'n the fixing force of said carriage
fixing nechanismis set to be grb_ r Phan t he noving force of . said
carriage by external inpact or vibration. 15.° A magnetic disk
apparatus according to claim 11, which further conprises a nmagnetic.nenber
di sposed.at a portion rotating with said carriage so as to constitute a
voice coil notor for swinging said carriage, and a- carriage fixing
mechani sm for attracting said magnetic menber by utilizing a |eaking
magnetic flux of a magnet = nade of a permanent nmagnet, and wherein a
~position at which said yaw angl e di sappears is disposed within the range
of the head position on the disk surface in which said nagnetic nenber is-
attracted by said magnet, by said carriage fixing nechanism 16. A
magneti c di sk apparatus according to claim .11, wherein said head is

di sposed in such a manner that said head yaw angle attains a m ni num angl e
at the inner- nost circunferenti al osivibn of said disk recording nedium
within the noving range of sai ;an‘ e : .

¢
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surface of said disk recording nmedi um

ABSTRACT OF THE DISCLOSURE

MAGNETIC DISK APPARATUS

A magnetic disk apparatus includes a dual head
equipped with an MR head for reéding data and an
inductive head for writing the data. One ID portion and .
one servo patterh are disposed in ohe sector and an
inequal pitch is formed. The ID portion is formed at the
center of a radius position of two positions to ﬁhich the
MR head is positioned at the time of :eading the data and

writing the data, respectively.

(Figure 3 should accompany the abstract when it is published)



