12 April 2004 - 1 - MAGNETI C MEDI A TESTER BACKGROUND OF THE | NVENTI ON

FI ELD OF THE | NVENTI ON The present invention relates to an api2hmi 8804 or
evaluating the performance of a magnetic disk (a so-called spin stand)
used in a hard disk drive. DESCRI PTI ON OF THE RELATED ART A hard di sk
drive (hereinafter referred to as HDD) -is wdely wused as an information
storage apparatus. Fig. 1 shows a schenatic di agram showi ng the structure
of HDD which is now wi dely used. A nagnetlc dISk | of HDDis rotated at a
hi gh speed of several thousandMAGHEDIC 3 . STER 2. Aslider 4
positioned at the tip of a rotary p05|t|oner 3is slightly floated by air
streamflowi ng on the magnetic disk 1. Further, a magnetic head 5 is

positioned at an end of th sk 1 is nmagnetically
witten with a servo si gn%ﬂW%N%l%%—gﬁiW@%t ed by a servo

demodul ation circuit 7 through a preanplifier 6, thereby obtaining a track
information (representing on which track the head is positioned) and a PES
signal (Position Error Signal FIEELRpOEsEHE AyViEOWIONCh the head is devi ated
fromthe track center). The HDD, by reading the servo signal by the
magneti c head 5, knows the present head position, drives the rotary
positioner 12 3 | and. perforns
posi tioni ng onaﬁhikféggﬁftéﬁﬁgﬁntra%%?gtggi{ ngﬁ%ﬁ&%%%%Eég?ﬁvFl 8F*REi on.
That ~  the performance of a magnetic disk (a so-called spin stand)} used

in a hard disk drive.
DESCRIFTION OF THE RELATED ART

A hard disk drive (hereinafter referred to as HDD) is widely
—used as an information storage apparatué.

Fig. 1 shows a schematic diagram showing the structure of
HDD which is now widely used. A magnetic disk 1 of HDD is rotated
at a high speed of several thousand rpm by a spindle motor 2.
A slider 4 positioned at the tip of a rotary positioner 3 is
slightly floated by air stream flowing on the magnetic disk 1.
Further., a magnetic head 5 is positioned at an end of the slidér
4. The magnetic disk 1 is magnetically written with a servo
signal, which signal is demodulated by a servo demodulation
circuit 7 through a preamplifier 6, thereby obtaining a track
information (representing on which track the head is positioned)
and a PES signal (Position Error Signal : representing how much
the head is deviated from the track center).

The HDD, by reading the servo signal by the magnetic head

5, knows the present head position, drives the rotary positioner



Is., a difference between the target track position and the head position
Is detected as the PES signal which is inputted into a conpetXapri 2004
Next, the conpensator 9 produces a drive instruction of the rotary

posi tioner 3 based on the PES signal, - gand the rotary positioner 3is

driven by i hg, \éog%ch%orém‘r{otn%rto%(\E{%B e{ hr ou S-Pouer lld:lﬁl'féi er 10 Her e,

on the magnet’ic used t hé HbRE 58 Vo P

are recor detracid (repiceIUELECK S wrd tithe WREH elde s 18301 RroAbat 1S, rrqqq%&t

since, if there is a defect in the mgnetic disk, recording or
r epr oduct ii&n émem%rﬂed‘mm that tafaet oribdgk pidsiitsomeardsiare hismd est
that the necessary formance is satisfied by the magnetic disk 1

al one bef8Pé ﬁﬁ’@o?ﬁofiﬁf:?ﬁﬁe a?h@?l[iﬁ%t%‘i’“?% Wiz} Glivpl 5 - R Beslg dedtioc
disk 1 togt E%m?@h@qlt%r!mt.orlfqg;{t Ighgegg&é{ansglﬂoi‘ begi‘ghg?legle%ggr{@g using a

magneti c head tor testing, Successi v testin

char act er iiskitopctenhi 6§ tahareakes §bs§;tlaﬂ@r 8 v dAeh SharHEsSEBLHEDD)
characteristic of the magnetic disk 1. In the gliding characteristic test,
t he nunbePR8f ther BeFaEY opes bhieher migrretdwiks by the cleddieedoiilnmphexr

certify g{} Zcberth%' C cggggg?%: g’%}%é%&&&c aracteristic of the magnetic

disk 1 an sence-gf Qnd in the CSS characteristic

check, dur abl lHd e Charasd ﬁlra'g%@t(ichlélbq HBEASH EhedisiK %hé%ﬁdwésﬁv The

magnetic di sk performance tester used in this case is generally cal Ped as
a spin staadnalRgd dhishews aesohdpdtanddiqgradusbawsigd hbeshagntvie of a
spi n stang?galch S neraII used. This spin stand conprises a base 11 as

a support | 8- of2Y %ﬁ)ﬂ%ﬁ‘%ff% HOef ndtle Heese 12 apiefedooin -thpe

magnetic disk, recording or reproduction cannot be performed
satisfactorily, it is necessary to test that the necessary
minimum performance is satisfied by the magnetic disk 1 alone
before incorporating in the HDD (that is, clamping the magnetic
disk 1 to the spindle motor 2). In general, this test is
performed using a magnetic head for testing, for successively
testing a gliding characteristic, certify chafactez_:istic, and
a contact start—sfop(CSS) characteristic of the magnetic disk
1. In the gliding characteristic test, the number of
protrusions on the magnetic disk 1 is checked, in the certify
characteristic check, electrical characteristic of the magnetic
disk 1 and presence of a defect is checked, and in the CSS
chal_:acteristic check, durability characteristic of the magnetic
disk 1 is checked. The magnetic disk pérformancé tester used
in this case is generally called as a spin stand.

. Fig. 2 shows a schematic diagram showing the structure of
a spin starrd which is generally used. This spin stand comprises '

a base 11 as a support table of the apparatus, a spindle motor



12 provided on the base 11 for rotating the nmagnetic disk 1 for testing at
an optional rotational speed, a magnetic head 13 for testingidAprii 2004
reproduci ng or recording a signal on the magnetic disk 1 for testing the
magnetic disk 1, a carriage 14 for nounting the magnetic head 13 for
testing, a O stage 15 for adjusting the 3carriage at an optional angle, and
a stage 16 2 pirsvitdageod bthd Hameyabl goi nedther iy khenhabndtiecdisn 1 Boki 9. 2
along a guide 17) novable at |least in one direction for flexibly changing
the positite@finepst sowrdfiongd spitagienadt spedQ. ttompbeerigniaead I fdor 13

for testing._ The HDD of the head positioning t by the rot it
usi ng the VBRSSO BEBT CCUCRFWRT ChOra-hEe Wi APl @n Lt IABRGH v ng
an advant age «§f 1 GIPREL+ S & YLhEURE F]coP,' %rq:(afﬁé t14:1£tf‘1%1 {E\Sﬁﬁti@w

n@ Ak
angle tends to vary at every trac%. ?%?sl' ead skew angl e es to

floating ampenhaghethe HEGNAG obedskt iy Ch BRALAIS 185t dr FHRER iy kgadback
output fromthe head. Therefore, for performance test of the nmagnetic disk

1, when tRETIIGEE §iti @ngrEhanadt anddei.c apHeek steeet iLpy (Ehasastegiestlic

check, and_.CSS characterjsti.c chec re perfqormed, it is necessary to
perforn1th&scwggﬁga§ ﬁ?tﬁpﬁiﬁfgggﬁghgﬁe%'%ﬁ&FéogslntﬂﬁgHﬁbﬁ'fﬁﬁh? &He

per form ngighegkiAgiel 4t 18a89CEESHY dilRlct iR eBRSELd LNy [cﬁlé—i y&gg,, Pt he

spindle notor 12 and the nagnetic head 13 for testing o stand is
adj ust ed t polsé ttilbaadanel atson ke theddp inglidDRotapdl 2 er ehemighedflichskand is.
normal |y used which is of a type provided with a positioning nmechani sm by
linear typd &P&gdestisg-a rotary type e stage 15 or the like. Next, the

et %, ALY, I LARSaKeEoUaL bR, Wb SR L AP SR, RERREC 1

the state whtihgt B8e voice coil motor (VCM) which is now widely used,
although having an advantage of compact structure, has a problem
in that the head skew angle tends to vary at every track. This
head skew angle relates to a floating amount of the magnetic
head, which appears as a change in readback ocutput £rom the head.
Therefore, for performance test of the magnetic disk 1, when
the above gliding characteristic check, certify characteristic
check, and CSS characteristic check are performed, it is
necessary to perform the checking with the same skew angle as
the HDD. Then, when performing checking, it is necessary that
the positional relation of the spindle motor 12 and the magnetic
head 13 for testing of the spin stand is adjusted to be the same
as the checking HDD, and therefore a spin stand is normally used
which is of a type provided with a positioning mechanismby linear
type stage 16 or a rotary ty‘peestage 15 or the like.

Next, the magnetic disk 1 which is checked using the above

spin stand and passed the checking is clamped to the spindle

motor 2 and assembled as HDD. Then, in the state with the



12 April 2004 - 4 magnetic disk 1 incorporated in the HDD (that is, in the
state with the magnetic disk 1 clanped to the spindle notor 2Aprih20@4vo
signal is witten on the nagnetic disk 1 by a device called a servo track
witer (STW. Fig. 3 shows an exanple of the structure when servo track
wite is performed by the servo track witer (STW. In the past, the servo
track wit egh8TWE, dikkl & betogpaosided dmedhleyHpbefthay is, pim the, sbhteh is
exactly positioned by an external actuator 18, against the rotary

posi t i oner W& tPnthe M3gHs i 8igk acilppredte thet TPHRGER M@ hédd H88FVPon by

"a fi f hani sm: [ t I Q. th t 1
the sorvo SLgRar SPeoigtPEanofl os fadhSbfh B dh o RP HBl Shec Pag TEALASC

servo trackervbl keackShYL tw ftggw)he servo signal while being exactly
positioned through the link 20 on all tracks on the magnetic disk 1.

However, since,Fig@cehtdhows ter exmpmplenefittiod stoooridimg wheensetryp thackunber
of tracks is increased and,. on the other hand, the track width is

decr eased, ¥EhECSET PETEPZERAPY (e $STN) trrgkreghteed STH per Forhenpafier
precision pasitd.onl g.0n %Pff@f‘g%q'w tr 36Kpe .b%ﬁ%%“%&f%ﬂ?né&%fé%gs in
negﬁ quired to achieve ﬁlg%

hi gh- cost nechani cal posi tronin anismis’r

preci si on appsht 1 9Niwigi aMdi aneexdiendebditiRned begun edtbehaW d&thgtoR

plurality of servo track witers (STW are necessary for parall el

processi ngl8spageinsgti hlse engbary powl honewdnito tiies fPPe thireugbea vbink ack
I ncrease, Then, r It ]

\é\g:]ts?{erfagI%‘%, 8%?‘?%%éggb%§8a§§g E)POF?'E?:RH.\APYt%rf%%?\%gn?t\ld%e\?]%l%%isrﬁe servo
signal on LheoPRIASHFa scale in the actuator 18. Because the servo signal
is written in each track on the magnetic disk 1, the sexrvo track
writer (STW) writes the servo signal while being exactly
positioned through the link 20 on all tracks on the magnetic
disk 1.

' However, since, recently with improvement of recording
density, the number of tracks is increased and, on the other
hand, the track width is decreased, the servo track writer (STW)
is required to performhigher precisioh positioning on increased
tracks. Because high regidity, high-cost mechanical
positioning mechanism is required to achieve high precision
poéitioning and an extended time is required for writing, a
plurality of servo track writers (STW) are necessary for parallel
processing, space is increased for clean room to dispose the
servo track writers (STW), resulting in a cost inc_rease.

Then, recently, it is considered to omit the above servo
- track writer (STW) and write the sérvo signal on the magnetic
disk 1 from the beginning. For example, a method to copy the

servo signal using a magnetic printing technique, a method in



disk 1 fromthe beginning. For exanple, a nethod to copy the servo signal
using a magnetic printing technique, a nmethod in i 12 April 20(04pri 2604 whi ch
a magnetic di sk substrate having recesses and protrusions corresponding to
the servo signal is forned by a stanper and a nmagnetic layer is fornmed on
the substrate, and the like are proposed.- Wth these nethods, witing of
the servo @h@ohla eayndis g amakkaib gt ectee hardnedreoapaesthnd plrothestisasof

the servo track witer (STW. However, when the servo signal is previously
witten oncpﬁﬁesﬁﬁgﬁépgctéi§keaSGﬁ§0b§i§Béﬁ et Redged By pectempgricangf
magnetic di sk _becones i npossi be teste testin a.sitngle
magnet i o dPoRAEREE He LPREE abovEe S Pl H TF L AU AS: ALk B8 ng,
certify ChrapbeblstiGiRiidie MoESS GRARIBLELESLRE oA islgmalnabn S,

in addition to the prior art i1nspection, it 1S necessary to conflrnlthat
head posit beniregairkapagsiablbelbyatadprempanetly wienorteduser vd shgnakrvahe
above-described prior art spin stand has the following problens. (1) First
probl em Si hgackeyrihgrbySTHa -prior art spin stand is perforned with the

sanme skew angle_as the H | S necessary Io_adjust i tion g
alati on of | ChASRTTEN & TPl BTN SRt A R e ToeSTET R EB he
same as thga g1 Ehel O @Rent BPIsUchl REEhoRE OIHREHe WebPnanBa £ inaaheﬁlc
mechani sm such as of a linear or rotary stage or the like is normally
used. As désski bedombevémpobsibhe pasbe thetadgbgt teshdéad bs posihgdeed by
a stage, the ,

g magnetic disk such as the above-described gliding characteristic
testing, certify characteristic testing, and CSS characteristic
testing. That is, in addition to the prior art inspéction, it
is necessary to confirm that head positioning is possible by
a previously recorded servo signal.

The above-described prior art spin stand has the following

problems.

(1) First problem |

Since testing by the prior art spin stand is performed with
the same skew angle as the HDD, it is necessary to adjust the
positional relation of the spindle motor of the spin stand and
the positioner to the same as the HDD, therefore a spin stand
provided with a positioning mechanism such as of a linear or
rotary stage or the like is normally used. As described above,
in the past, the magnetic head is positioned by a‘stage, the
positioning is structurally much different from the method in
which head positioning of the rotary positioner is performed

by the voice coil motor (VCM) as in the actual HDD.



positioning is structurally much different fromthe nmethod in which head
positioning of the rotary positioner is performed by the voil@éreib200hot or
(VCM) as in the actual HDD. 12 April 2004 - 6 Further, the gliding
characteristic testing, certify characteristic testing, and CSS
characteristic testing such as those Irf The prior art have been
sufficiently passtither) otheval Lidirey widrgposetioniagest istageedtoiiwer, from
the point of view of servo performance test which is recently required,

the prior characEsréptisptessingd2nh it CpeFroterstiis desfinesirRg®s That
s, to perfprm caorrect_servo r{forma t L check
whet her ortﬁ8?et e ﬁ§8n8ﬁ18rh8§§ %gvepgélgfli %ﬁggf}éi?#‘ﬁﬂﬁ:ﬁ é“'g%%g%%n{l tion as

of the actughi1GRPe PEER MU NG SRRy HRECEGEA! hdwePOS] té 0k @hleOpoiattOFS in
tracking control to follow the magnetic head to the track (positioning on
t he track) viieel aflesd¢raz lpemficontanose destewkeinth iwiresenddgyekeqguiredal tiier
force) external disturbance. The track runout is a displacenment viewed
fromthe tPHARTHRES trEherdifRHeshapgAetGanntsReTHATR ﬁ"if§pld’|1\‘ﬁin&e1ae$?&%9 RRO

o e, $h D chlBeltBln 8baLLaD 2R MRRC-POFnaNRELORL E L0 s L e, RO

I S considered to be catise éccentri Cl I'ng fregnett c di sk

to the spi RdbesBREQ’ tBF cRBCRCGABLhEST bY AbtSPh8Uh&gn&PLernéigeidé. On the
ot her hand, NRRO is considered as due to eccentricity of the spindle notor

itsel f caupedibjonbhblbeani hje spmeheohfkbiofuashef, thécapbaglrEBPRnt noi se
Is mainly an electrical noise related to the head nedium characteristic or

reproduction dP$RSHIPIAG 0K TRGGT 1R ox RATHH LW SFBatEE HE difes

tracking control to follow the magnetic head to the track
(positioning on the track) include track runout, measurement
noise, accelerational (or force) external disturbance. The

" track runout is a displacement viewed from the track position
‘on the magnetic disk, which is divided into RRO synchronizing
with the digk rotation and NRRO not synbhronizing. Here, RRO
is considered to be caused by eccentricity of mounting the
magnetic disk to the spindle motor or an eccentricity of spindle
motor itself. On the other hand, NRRO is considered as due to
eccentricity 6f the spindle motor itself caused by the bearing
or the like.

Further, the measurement noise is mainly an electrical noise
related to the head medium characteristic or reproduction
circuit. The accelerational external disturbance includes
windage loss associated with magnetic disk rotation or a cable
tension mounted to the rotary positioner.

That is, it is necessary to perform servo test in the state
including these magnetic head positioning error factors, which

has been impossible to be achieved by the existing spin stand.



w ndage | oss associated with magnetic disk rotation or a cable tension
mounted to the rotary positioner. That is, it is necessary td2pnmilaed servo
test in the state including these magnetic head positioning error factors,
whi ch has been inpossible to be achieved by the existing spin stand. 12
April 2004 - 7 (2) Second problem The “sérvo signal is stored al one on the
magnetic disk. Therefore, as shown in Fig. 4, when the magnetic disk 1 is
chucked to the spindle notor 12 of the spin stand, there is a possibility
that the cdftlelasend iruebden rack 21 formed by the recorded servo signal

and the center sition of .the spindle mytor 12 are_. deviated. by a maxi mum

of several tenseﬁg gg&XPaFlﬁﬁﬁargﬁssg?rgﬁla&ﬂﬁ?eBQ Fgﬁd%ﬁgﬂeg+ﬁﬁ%}skron1the
track is ohsRinesh:as, a8 sHARLDE HiG .Sk JRdlen! £00TLE aAL] Q03 ; CERLEK G the
magnetic disk (in Fig. 4, an eccentricity of a maxinumsize A1sS

gener at ed) to Thersgfimdlie motbol 1Dwit tice Sgrivossagdalthdde s a1ipeessBiyite form
a control systemin consideration of this eccentricity. The above-descri bed
magnet i ¢ d.’%ﬂv@tsta?%&q@ﬁr pafibéon of a2l fermed hhthRareganigd spoyvo

magnet | ¢ IR SEROEFURT BaRIEOn S 12 _ sid P
ot acement oo AR e PR BeG eyt 2l b 5PEaB8 BRRRG Thaczecennl

of the pogiekiighed R b aRGidlebLrPakerhePkaseea! savdrhienhhlfeqsand
probl enms such as damages to the magnetic disk by m stake or the |like are

consi der ed uiihewieéoely tdadieack espfiodl efforpfthelaiersdad woskirtgdehki ghency

for testing. SUVWARY OF THE I NVENTION In view of the above probl ens, an

obj ect of ?zﬁge&tégé:n?lgnal from the rotational center of the magnetic disk
(in Fig. 4, an eccentricity of a maximum size A is generated).
Thereforje, to follow the servo signal, it is necessary to form
a control system in consideration of this eccentricity.

The .above-described magnetic disk servo test can be

'performed, as is, in the actual HDD, however, in this case,
considerable inconveniences are associated in replacement of
the magnetic disk to be tested, disassembling and assembly of
the positioner part and other parts replacement and the like,
and problems such as .damages to the-magnetic disk by mistake

or the like are considered. Therefore, there are problems of

decreased working efficiency for testing.
- SUMMARY OF THE INVENTION

In view of the above problems, an object of the present
invention is to provide a magnetic media tester which is possible
to perform magnetic head positioning control in consideration

of eccentricity amount generated due to chucking under the same



I nvention is to provide a magnetic nedia tester which is possible to
perform magneti ¢ head positioning control in consideration Jf2Awitédd4icity
anount generated due to chucking under the sane 12 April 2004 - 8 ‘
structure or condition as the hard disk drive of the actual machine. In
accordance with the present invention wh ¢h attains the above obj ect,
there is pFé¥haturg augAeniétheni ast tBechardodpsksingve aoEpthel actwadr for
rotating a naﬂmetic disk to be evaluated at a desired rotational speed, a
magneti ¢ h&8§“#BF- testing for perforning recording and reproduction-to the

magnetic di sk, g $RedRhe% Geeh Wild %gggﬁ;f Qﬁvgﬁgi&g WHi%&h ma%is%ﬁgﬁd

for testing at least in one directio | exi changl ng positiona

rel ati on oabbhe spiadte theéds Badpibeidsagachhgnbedd hediseséspgr and a

| oad/ unl oad mechanismfor |oading the magnetic head for testing during the
magnet i c dFSRPTiEsRgnP ARINdHicoBditny £he Ragnrbing hewyoedria déskntoadie er
conpletion of . th esfing, wherein the stage has_a thin suspension for
supportingeYﬁ%uﬁgﬁée?%cah%%ﬁl¥%§ ?%E?Fh%?gg FAT k- ?dT%?@B%hgiQ?%Qéﬁo?or
SUPPOT U N0té BE1 84SPERSHORrouMY (e bolhind! SRISELL AL al e &0 %51 g avay Trom
the magnetic head for testing ©f ends of"the rotary positioner, a rotary
shaft for msagpeticndisk hea nsigapd i Erdwebded oritlesheangs -tde wesienstioyn and t he
rotary positioner, a pair of magnets for, sandw ching the voice coil,

wher eby pdﬁ@gﬁl%mﬁél%‘gf%mﬁw%é‘adw%t fdasepagligieatiemigreiiexikfivk by

R R L
magnetic head for testing, and a load/unload mechanism for
loading the magnetic head for testing during the magnetic disk
testing and unloading the magnetic head for testing after
completion of the testing, wherein the stage has a thin
suspension for supporting the magnetic head for testing, a thick
rotary positioner for supporting the suspension, a voice coil
disposed at the end side away from the magnetic head for testing
of ends of the rotary positioner, a rotary shaft for supporting
the magnetic head for testing, -the suspension and the rotary
positioner, a pair of magnets for sandwiching the voice coil,
whereby positioning the magnetic head for testing on the magnetfic
disk by the same construction as a hard disk drive of the actual
machine. |

Here, in the above magnetic media tester, it is possible
to construct so that a lock pin contacting the rotary positioner
for regulating its position is provided on the stage, by the
lock pin, the magnetic head for testing is mechanically
positioned on all tracks of the magnetic disk, and when the

magnetic head is positioned by a readback signal from the



to construct so that a |l ock pin contacting the rotary positioner for
regulating its position is provided on the stage, by the | ock Anrih20@he
magneti c head for testing is nmechanically positioned on all tracks of the
magneti c di sk, and when the magnetic head is positioned by a readback .
signal fromthe 12 April 2004 . - 9 nmghetic head for testing, the |ock
pin is ret meghedictheadooticmtimyt thé lided: phyabl fe trewtedtotdipos ot b
positioner. The above and ot her objects, effects, features, and advantages
of the pre§éﬁt°fn$@ﬁtmﬁﬁaﬂﬂﬁlrE@GGn@fnﬁhé ﬁﬁberEnPOSiteﬂnehe fol | owi ng

description of nbo nents her.eof t.aken in unc W th the
acconpanyi ng dr%m ng TEECR PH O o Jﬂf"—&(\/\iﬁ@%? P

schemat i c aaeeheawgaaowfngnéi%m[?@ 1Y oM ‘Jﬁ'lYL b&éagfh fibfe 4p %ér@nt .
schemati c di agram showi ng a spin stand generall use Fron1th ast; Fig.
3 is a di affram tﬂn@vﬁﬂgldﬂmgﬂm@rﬂrp&mﬂneofpmﬁdummg:s WhidreloF @aksar ¥
track by a servo track witer (STW; Fig. 4 is a diagramfor explaining a
state i n wAPBAUPRELEBNVEEDR pBS| APeAMBRANYiRgkAPawingded by recorded servo

signal and the center position of the spindle notor are deviated from each
other when nmagnetic disk 1 is chucked to spindle motor 12 of the spin

stand; Fig. 5 is a top HrewohidRimaral o Tae drhegieis according to the
present enbodinent; - Fig. 6 is a side view of the nagnetic nedia tester

according to the present enbodi nment;;

Fig. 1is a schematic diagram showing HDD which 'is now widely
used;

Fig. 2 is a schematic diagram showing a spin stand generally
used from the past:

Fig. 3 is a diagram showing the structure when performing
ﬁriting on servo track by a servo track writer (STW):

Fig. 4 is adiagram for explaining a state in which the center
position of track 21 formed by recorded servo signal and the
center position of the spindle motor are deviated from each other
when magnetic disk 1 is chucked to spindle motor 12 of the spin
stand; '

Fig. 5 is a top view of the magnetic media tester according
to the present embodiment; '

Fig. 6 is a side view of the magnetic media tester according
to the present embodiment;

Fig. 7 is a diagram showing a state of the magnetic media
tester before starting testing;

Fié. 8 is a diagram showing a state of the magnetic media

tester following the state of Fig. 7;



Fig. 7 is a diagramshowi ng a state of the magnetic nmedia tester before
starting testing; Fig. 8 is a diagram showi ng a state of the "2aAprié2De4 nedi a
tester following the state of Fig. 7; 12 April 2004 -. 10 Fig. 9is a

di agram showi ng a state of the magnetic nedia tester followng the state of
Fig. 8 Fig. 10 is a diagramshow ng a 3fPate of the magnetic nedia tester
foll owi ng the skFage Dfidiagdifgramdshogindlaistataicagrdm shawetgcamsfiate of
the magnetic nedia tester following the state of Fig. 10. DETAI LED

DESCRI PTI OReeteprEpERREDRENBER) HERFS PEr Edg-wBth reference to Fig. 5 and

Fig. 6, the entire construgtion of .the magnefi¢c nedig tester according to
o enbodi ment St A reBantA TR AN B S baEacte Mo BRoReG oot op
V!e“f0f_th%egﬁgﬂe§b§18§§h? tRat 8LaRECOEAFRG, b0 Lha present embodi nent,
Fig. 6 is a side view of the present magnétic nedia tester. In both
figures, sane coigordntiis asiiddese stivovimg B shetprodHriley maghegsc dednas)
are indicated by the sane reference nunerals and detail ed description

t hereof i §e6&Prt éallandrnentheparttechtrBéderiftic of the present

enbodi nent are described. In the magnetic nedia tester according to the
present enbodinent, a linear stage 16 is provided on the base 11 for

adj usting so that gereisl DEXMTpelcA 0¥ IHEHERR P IEMBoD IMBhals Wi th the

magneti c head for testing is the sane as the spindle notor 12 for rotating
the magnetic disk | as in the prior art spin stand. Further, on the stage
16, a half noon-formed plate . _ . .

First, with reference to Fig. 5 and Fig. 6, the entire
construction of the magnetic media tester according to an
embodiment of the present invention will be described.

Fig. 5 is a top view of the magnetic media tester according
to the present embodiment, Fig. 6 is a side view of the present
hagnetic media tester. In both figures, same components as
those shown in the prior art (Figs. 1 to 4) are indicated by
the same reference numerals and detailed description thereof
is omitted, and only parts characteristic of the present
embodiment are described.

In the magnetic media tester according to the present
embodiment, a linear stage 16 is provided on the base 11 for
adjusting so that the positional relation of the spindle motor
with the magnetic head for testing is the same as the spindle
motor 12 for rotating the magnetic disk 1 as in the prior art
spin stand. Further, on the stage 16, a half moon-formed plate
100 is mounted, and a lock pin 101 is provided on the plate.

Further, on the plate 100, a magnetic head 102 for testing
for reproducing and recording a signal on the magnetic disk foxr

evaluating the magnetic disk, a thin suspension 103 for



100 is nmounted, and a lock pin 101 is provided on the plate. Further, on
the plate 100, a nagnetic head 102 for testing for reproducil@dpih2004
recording a signal on the nmagnetic disk for evaluating the magnetic disk

a thin suspension 103 for 12 April 2004 - 11 supporting-the head, a thick
rotary positioner 10 4 f or supporting  he suspension 103, a voice coi

105 di sposeappordingncheppeasi,te thi okt amgpes i tidwad 1022 d065uppstt nggof
the rotary positioner 104, and a rotary shaft 106 directly nounted on the
pl ate 100 SYERPBFEPAG Gre anRHee ix0He 405 Wi HYIed et am@end ppPeastensi on

103, the rqta posi.t.ioner he voi.ce cai 05 are_provided. Stil
further, t%% %é?c@aé%%?9§0%é$§ gg%d%?%r&ﬁf?ﬁﬂqu nt§enﬁaﬁ8FY189ﬁl 9% 6)
directly magatedn@nat FeLab-¢t 8ndP0 PHE & rdBEUNRLInoLHALR ATRWN et
nounting pi ece 188.aThe nggnet 107a is %ispgged on the p%ggeb%%gepﬁggugh
t he magnet fowustppertinedbelf8gndhic \heee o2 Ifok0besting, WhieCSusPéhs DHhH Or
(VCM, drives the rotary positioner 104 (in the direction of "a" shown in
Fig. 5) ab8dr the retary ersfitiecper ¥&¢ pnft kbe, veheepraid 109 asane as

the rotary Eg@&hhaner 104, is rotatable (in the direction of "b" shown in
Fig. 5) abgut thé ‘rotary shaft 106, the lock pin 101 nounted thereon is

al so rotatabl est01 BrFERiHANAk ROl bancaboutod e kahakY cBlal betQben et
further, a stopper 109 is provided at an end of the voice coil 105 side of

t he rot arympeseti dAéb (B4g.wher dbyechdyl mokntednod Otheoptate bo@iasd 4 he

st opper dependi ng on the sition of the lock pin 101, thus regulating
the positi ﬁQB?@t%§9? 6?%’};3‘%(%1 fi BAgpetguounting piece 108. The mdgnet

107a is disposed on the plate 100 through the magnet mounting
Piece 108. The voce coil 105, as a voice coil motor (VCM), drives
the rotary positioner 104 (in the direction of “a" shown in Fig.
5) about the rotary shaft 106.

Yet further, the plate 100, same as the.rotary positioner
104, is rotatable (in the direction of "b" shown in Fig.. 5) about
the rotary shaft 106, the lock pin 101 mounted thereon is also
rotatable to an optional position about the rotary shaft 106.
Yet further, a stopper 109 is provided at an end of the voice
‘coil 105 side of the rotary positioner 104, whereby the lock
pin 101 contact against the stopper depending upon the position
of the lock pin 101, thus regulating the position of the rotary
positioner 104. |

Yet further, on the end surface (upper end surface in Fig.
5) of the base 11, a load/un;oad tool 110 is disposed at the
tip of a load/unload mechanism 111 for unloading thie magnetic
head 102 at the complétion of testing or replacement of the
magnetic disk 1 and for loading the magnetic head 102 on the

magnetic disk 1 at the start of testing, which is movable in



Yet further, on the end surface (upper end surface in Fig. 5) of the base
11, a load/unload tool 110 is disposed at the tip of a | oad/1dfrsihd004
mechani sm 111 for unl oadi ng the magnetic head 102 at the conpletion of
testing or replacenent of the nagnetic dISk 1 and for |oading the nagnetic
head 102 on the magnetic disk 1 at the &tart of testing, which is novable
in 12 Aprip Popgitudinal dllcm@ﬁm h@irﬁcte@tli"cm" (e Fegt ioonsoas ite HEt 5)

so as to I| t he sus further, for Vi n th the
Stage 56, hESIRIIOAN rctRhERt %ﬁ Gout RIS ToEbE Mo ebe

al so 1N 3 §EoSendiead /Bl defl hEhhARend 11 hdd & sBluctbXl +bbiméehsience
to Fig. 7 to Fig. 11, 'operation o ﬁ magneti c % tester having t

above constnget mnaw:,irbsbedlﬂeeeibheddmedemhI "dHowRVELg.t BE. upper nagnet
107a is not shown for sinplicity of the drawings so that the voice coi

105 is visibl &exf gwith Eefarﬁnﬁgr@rfé}lgev\i’ri‘g) &igr-al &, ofpanstimyaét the nedi a
tester before sgarting.evglugtiog. L n tgh ate the, ma ﬁgtlc ﬂisﬁ |l to
be tested "§9RFaNGEUEEt hESSHTndP & At el% O%f PRRSE e, Hht the
rotary posygbkepehedQth abPgi $YUSRENA Y 1PReABder hight E @Y DYs h® shown

| oad/ unl oad tool 110 and stops at the ‘shown position by the spring force
of the suspenssamplO8itW ofi thesdrawages wsbethan thectodoeccpblerosupply is

turned on to the apparatus, a current of one direction flows in the voice
coi | 105, Vh&ibPbeary p03|t|oner 104 rotates in direction "e" of Fig. 7,

and the st opperg 1 9¢ﬁ th ig%aa% ggg&tloneﬁfép- quggt n?ggouﬁﬁeéhe | ock

pl nto recognl Ze | nl i a oSi t10n agra Wwng a State
fol I owi ng Eagtéi‘&ieﬁfd}fe starting evaluation. In this state, the magnetic

disk 1 to be tested is clamped to the spindle motor 12. At this
moment, in the rotary positioner 104, rthe suspension 103 part
is lifted by the load/unload tool 110 and sfops at the shown
'position by the spring force of the suspension 103. With this
stage, when an electronic power supply is turned on to the
apparatus, a current 'o'f one direction flows in the wvoice coil
105, the rotary positioner 104 rotates in direction "e" of Fig.
7, and the stopper 109 of the rotary positioner 104 contacts
against the lock pin to recognize the initial position.

Fig. 8 is a diagram showing a state following the state of
Fig. 7, where the stage 16, load/unicad mechanism 111 are_moved
to-direction "f" in Fig. 8, until the interaxial distance of
rotary shaft of the spindle motor 12 and the rotary shaft 106
of the rotary positioner 104 is a predetermined size "g". At
this moment, the magnetic head 102 for testing is at a load
position on the outer periphery of the magnetic disk 1.

Fig. 9 is a diagram showing a state following the state of

Fig. 8, where the spindle motor is started to rotate the magnetic



Fig. 7, where the stage 16, |oad/unload nechanismill are noved
to-direction "f" in Fig. 8, until the interaxial distance of 12d%mil Q0&haf t
of the spindle nmotor 12 and the rotary shaft 106 of the rotary positioner
104 is a predetermned size "g". At this nonent, the magnetic head 102 for
testing is at a load position on t he "ot ér peri phery of the magnetic disk
1. Fig. 9 @ksk Hiaigt amlsdhemtndhg dradéundppréwinglt htOsint@ingctimy "h'g,

where the spindle potor is started to rotate the netj ¢ ril_ 2004 13
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t her eby Ioggi%tmgg@ﬁmt&fs]ge@g 102 for testing on the nmagnetic disk 1.
m sho

Fig. 10 is a diagra wing a state followng the state of Fig. 9, where

the plate 100 iFsg.ottat ed abdibhgirhm shoeingshadtatd 0ol owingcihonstdte of
Fig. 10 to an optional position and, -accordingly, the rotary positioner
104 is rot@f &daunfi |vhere dhet péaseall Aist reheted AoPih theiroGrry shaft voi ce

coil 105 o the rotary. posjtijoner_ 104 is applied wth current of one
di'rect i on. 196 T AL th The 1oad B o Sotianat oy, Endl®
posi ti oneradQdh-i ategdierPosi 1 s Of i dildr 1k 14& b @acdBahanicald y fixed
state. Wth this state, the servo signal previously witten in the nagnetic

head 102 foesntasts rgyecarstbéher bpekduiced 0o nghsoe etlee padicdel onal Devicl | on
of the magnetic head. This deviation can be considered as an eccentricity

amount of ¥iMe Beka%Y it ionderdly hWmg aheriddt ehtFur eittatd e t he
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rotated abgiditiehdOtE0Y $tfd at the position of Fig. 10 to be a
mechanically fixed state. With this state, the servo signal
previously written in the magnetic head 102 for testing can be
reproduced to measure a positidnal deviation of the magnetic
head. This deviation can be considered as an eccentricity
amount of the servo signql; thereby knowing the eccentric state
of the magnetic disk 1 under the present testing condition.

Fig. 11 is a diagram showing a state following the state
of Fig. 10, where the plate 100 is rotated about the rotary shaft
106 in direction "j" in Fig. 11. At this moment, the lock pin
101 is at a position retreated out of the movable range of the
rotary positioner 104, Further, at the same time when the plate
100 _is reotated, the current of one direction flowing up to now
in the voice coil 105 of the rotary positioner 104 is cut off,
and positioning control of the magnetic head is started according
to the servo signal reproduced from the magnetic head 102 for
testing.
At this moment, magnetic head positioning contreol in

consideration of eccentricity is started by a feged forward



106 in direction "j" in Fig. 11. At this nmoment, the lock pin 101 is at a
position retreated out of the novable range of the rotary pokiAprib@eed 104.
Further, at the sane tinme when the plate 100 is rotated, the current of
one direction flowi ng up to now in the voice coil 105 of the rotary
positioner 104 is out off, and p05|t|br’r| ng control of the magnetic head is
start ed accomgengattiont ti,e sbivh si gealiredpcodiiced bigmaflheeragnaetycfoead

102 for testing. At this nonent, magnetic head positioning control in
consi der at PSﬁlGFOé‘&B@nPPPEFP} ﬁgcg{:gﬂlgdt%yﬂae f%quﬁ?chFﬂ?aﬂﬁr PE P04 -
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pOSI tioning cont rol accor he eccent rci

disk 1 Obt%h@eﬁrhartQﬁtSf@é@b@ékF%ﬁbtéM?|5Bya&mhbeépb9atﬁﬁﬁ PELRIuaFion
feedback system By this operation, evaluation is made as to whether or

not nmagnet ke hadd posteivmbigecarr bmtparafgnertad: fne atdh popridioodsbycani bé en
servo signal. Next, after the conpletion of evaluation, a current of one

direction Pfeﬁﬁgrﬁﬁgl RYi fRrenBreyieasdyi Wribhen: REXVet §%9naﬂa05| ti oner 104
rotates in one yif @C%}gqgéragﬁetﬁ&nﬁi@‘%for}%% oFRYQLERY thg dBSER B 1$&e' S

rotated, as shown iIn ary positrioner Poa®i S carti e

unl oad pOSdirQBtloﬁlHlbﬂé|ﬁgaﬂﬁlﬂﬁ the eveeseoplogedur enef rbbgrpbove
measuring nethod, the magnetic head .102 for testing is unloaded (Fig. 8).

Then, the BpEhtienapt dP4sropatest ani age fivecthenpandehhe pbstei bPY t he
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rotary positioner 104 is carried to an unload position.
Similarly., using the reverse procedure of the above measuring
method, the magnetic head 102 for testing is unloaded (Fig. 8).
Then, the spinale motor stops rotating, from the present
position, the stage 16 moves to an evaluation end position shown

in Fig. 7, thus completing a series of servo test.

Effect £ ] bodi l
(1) Since with the construction in which a thin suspension for
supporting the magnetic head for testing, a thick rotary
positioner for supporting the suspension, a voice coil disposed
at the end side away from theinagnetic head for teéting of ends
of .the rotary positioner, a rotary shaft for supporting the
magnetic headfor testing, the suspension and the rotary
pqsitioner, a pair of magnets for sandwiching the voice coil
are provided on the stage of a prior art spin stand, and the
same construction as a hard disk drive of the actual machine

is provided in the spin stand,



(1) Since with the construction in which a thin suspension for supporting
the magnetic head for testing, a thick rotary positioner foriZapi@004ng

t he suspension, a voice coil disposed at the end side away fromthe
magneti c head for testing of ends of the rotary positioner, a rotary shaft
for supporting the nmagnetic headfor testing, the suspension and the rotary
positioner, a patrisfpamgndtes tbopestmcwipaEfigridire/ teet 6Ditthe aagnertdw ded
on the stage of a prior art spin stand, and the sane construction as a
hard di sk @diSkeusinghehe&ang magertae disk sphoivelegrpratie apithes egtygall?
April 2004 - 15 it is possible to performperformance test of the nagnetic
di sk using“Fﬁ 184e magnetic disk drive apparatus as the actual mnachine.

(2) Since the lock pin contacting against the rotary positioner for
regulating its position is provided on the stage, by the |lock pin, the
magnet i ¢ hd2qd f®intedtiengock piechantaaktliygpor inonetearoitdty poaiksoakrt he
magneti c di sk, when the nmagnetic head is positioned by a readback signal
from t he ma§FeCrguHEdd na ditst PoFihdonsdsk pepaidedony, tiflﬁ‘es_fté@?-pbﬁ the
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when obt ai ni'ng cont'r o € ragnetic | |y

posi tionedpesidhopRld &A&11t E36KKks il thermadhenic rBaRet ikeR8afk Paghtk9pri Ng
operation ?seek operation) is perforned by the readback signal fromthe
magnet i ¢ hbedd fHeproibioned Iy icomendbacknesgnal reors tidie malgard inahpeaetli C

head positionin% control can be performed as in the ordinary HDD. As
descri bed ZR8vESERAPE (F&eekr OPERALLRDANt £BR, 19CkKaBABt 1E Tetreéated to a

position out of the movable range- of the rotary positioner;
when obtaining control data, the magnetic head can be
mechanically positioned on an optional track. Further, when
magnetic head positioning operation (seek operation) is
performed by the readback signal from the magnetic head, the
rotary positioner becomes a free state where magnetic head
positioning control can be performed as in the ordinary HDD.

As described above, with the present invention, a magnetic
media tester can be achieved which is pdssible to perform
magnetic head positioning control in consideration of
eccentricity amount generated by chucking or the like under the
same structure and condition as the hard di_sk drive of the actual
machine.

More specifically, the magnetic media tester according to
the present invention provides the following specific effects.
(1) Performance evaluation of magnetic disk can be performed
using the same magnetic disk drive apparatus as the actual

machine.



medi a tester can be achieved which is possible to perform nagnetic head
positioning control in consideration of eccentricity anount 1@e¥ei a0@t by
chucking or the like under the sane structure and condition as the hard

di sk drive of the actual nmachine. Mirre specifically, the nagnetic nedia
tester according to the present inventt®n provides the follow ng specific
effects. (4) Periingr rhrcprevahtiatediea dfetagnetiitc igi pkissinl det g ertfsammed
usi ng the same magnetic disk drive apparatus as the actual pmachine. 12
April 200420 aeceqtniqkhinneentpresdimonaiia gt @asity i Sngbddian < o
observe e LCl a 0 netic.djisk easily and then, by the
feed forwa g%%%%%?a %%ﬁ,l%%%&ﬁ%%ﬂgg 5%V$% héb%%ﬁﬁn%éEééﬁgoné%%gg%ﬁy for
posi ti oni Nge&ONN 49} RECPEEERYchInENEoPPSET \ld it i fifkd +19e I dre& tidrd he
prior art feedback system thereby enabling magnetic head positioning
control i nMzimsisiaapliind ofo doegridridyt fdmdlpaalsesitstianvertieoretlyas been
described in detail with_ respect to various enbodinents, and it will_ now
be appar erftR3hbig MRgNESicyBeRY RS HHERRIRE99EF I iphecrstds i iah&fges
and nodi fj [00S be made wi thout departing fromthe invention inits
br oader a§%%%%%€g%?igﬁg is the intention, therefore, in the appended

clainms to covernhal brewehtChaneasisndnaedbbiaalieadsivas fial bewhihi @ithe true
spirit of the invention. 12 April 2004 WHAT IS CLAIMED I S: - 17
respect to various embodiments, and it will now be apparent from
the foregeing to those skilled in the art that changes and
modifications may be made without departing from the invention
in its broader aspects, and it is the intention, therefore, in

the appended claims to cover all such changes and modifications

as fall within the true spirit of the invention.



1. A magnetic nmedia tester characterized by conprising: a spindle_notor
for rotating a magnetic disk to be evaluated at a desired r&?dﬂV@%@94
speed, a magnhetic head for testing for performng recording and
reproduction to said magnetic disk, a stage provided with nmeans for noving
said magnetic head for testing at |east’in one direction for flexibly
changi ng pYBAEi RaCLAEMEDPi &6:0of said spindle notor and said magnetic head
for testing, and a | oad/unl oad nmechani smfor | oading said nmagnetic head
for testing during evaluation of said magnetic disk and unl oadi ng said

rogneti c ngad 1Rindestifg ILL « LML S AN et dh HPlaRtAN; erel 0

said stage has a thin suspension for supporting sald

testing, asphhakermbasy pesitdioneind of nSHPRAHC @ skaitd BUSEEASUATed &tVOIi ce
coil disposed at the end side away fromsaid nagnetic head for testing of
ends of safddediney potationai, speedt apymapaeticeonesdphort fagtiag dfemgnetic

head for testin sai d suspension and said rota ositioner,, and a pair
of magnet sPPoT ARG BRPREILAP P08 CEPEOTTCE iR By SOOI EPRRt Hy Sial
magnet | ¢ NEagLAGE SRS A A BRI ARINN fotinl AYa hEnSRIE AONFTEYEL! on
as a hard disk drive of the actual rmachine. 27 The maghetic nedia tester
as cl ai nedtésthgi at lleashatacoéeei detdectidhaton FDekipiy coaigigng said

rotary positioner for requlating its position is provided on said stage,
by sai d- | ceRSprHonahineivddos pE SRt spardieatny redrrdRReaety.cilreagr | |
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' magnetic head for testing during evaluation of said maghetic

disk and unloading said magnetic head for testing after
completion of said evaluation,

wherein said stage has a thin suspension for supporting said
ﬁagnetic head for testing,

a thick rotary positioner for supporting said suspension,

a voice coil disposed at the end side away from said magnetic
head for testing of ends of said rotary positioner,

a rotary shaft for supporting said magnetic head for
testing, said suspension and said rotarjr positioner, and

a pair of magnets for sandwiching said voice coil, wheréby
positioning said magnetic head for testing -on said magnetic disk
by -the same construction as a hafd disk drive of thé actual

machine.

2. The magnetic media tester as claimed in Claim 1,
characterized in that a lock pin contacting said rotary
rositioner for regulating its position is provided on said stage,

by said lock pin, said magnetic head for testing is mechanically



magnetic head is positioned by a readback signal fromsaid nmagnetic head
for testing, said lock pinis retreated to a position out ofl2fibB% r ange
of said rotary positioner. MAGNETIC MEDI A TESTER ABSTRACT OF THE

DI SCLOSURE For positioning control of a magnetic head in consideration of
eccentricity anmount generated due to chd€king under the sane structure or
condi ti on @osdthiengddioskadlli teackstbe sctdiahagmethinelisky, tHhid whespeasiion
(103) for supporting a magnetic head (102) for testing, a thick rotary
posi t i oner "EBESEiCohegdp 6 PrRd tinaeds ¥penseadbagky sigaadoiticosi spaded at
the revers Ir i n 0 gnet.i.c ;head (102) for testing of ends
of the rotgfgheggéi?%8%e%°F(%8%?in§ErSF%PylEH ngléé)rFSFegiﬁgogPiﬁg t he
magneti ¢ hga@itabnl e%t BE mbhAbLIUSPERSLOBFaRM kN r bhigner, and a
pair of nagﬁets (107a) and b for sand%ic%ingaﬁﬁegsg?%g %SFFQ??%E?'are
provided on a stage (16), thereby constructing the sane nechanismas a
hard di sk drive of the actual machine. Fig. 6





