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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
posi ti oner 12 AgLd |- 20043 di: ooV b §E L6 o TR YN Bsr 3081 RELE QL™

posi tioning on
' 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



a track (target track) witten with necessary information. That is., a

di fference between the target track position and the head potiAprd2004
detected as the PES signal which is inputted into a compensator 9. Next,
t he conpensator 9 produces a drive insgruction of the rotary positioner 3

based on t S.sjsgnal_, . :+a e ry, paositioner 3 is driven _ by the
voi ce coi I3h%0yr(%r V%I(]%%l\/)co@lt Hg)(;%?gh 8 Sower” aarpp(#il?pflérow H%Feﬁlodﬂ’{%ém
magnet i ¢ @i skadk yseddet tRECIPR-ihendbOVE Ik arS) SRR rARdi &at a & -
recorded and reproduced using the magnetic head 5. At this noment, since,
i f there ii$.addetiference hetweggnshectairget teack diowg tdionr epd ochis hiead
cannot be %er.formed aa%i sfactori It 1s necessary to test that the

P el

ly, it
necessary ﬁ\lr!ﬁlﬁ*BT'nl _ fi ea?st}g%tlll"' 5F i 2h9pg L Wl fghedineudited £ndicone
bef or & | nE0GBARALERGLD ot NenkkD (that b etggykggrpﬁsdﬁgggeySri\‘;'és‘( 1 to

the spindle nmofor 2). In general, this tes ornmed using a nmagnetic

head for tiestirngtibarosutoessiteglyypotesibAeras Bdshdenchas atiekhighks.,
certify characteristic, and a contact start-stop(CSS) characteristic of
t he magneBRE Gh&krofarynpefblipner ny iohalmicten kY i the oxticet keidumbéprof

protrusio h netic disk | is.checked, in the certify
character?gFﬁg %hg%gsgg elt PP¥SF 8ﬂ8i&§%8Fi39rc of the magnetic disk 1 and
presence of a H&leChnl enshEHAG1 AL N hBEqGISCRBAMAS! EhL UlFdDERke
durability characteristic of the magnetic disk 1 is checked. The magnetic
di sk perf signatean@siara asedrepprtiibiisacdseepsodened alding ahkefagsedigpi n
st and. . F%%agz shows a schematic di agram show ng the structure of a spin

stand whi s? gerfet dis JRBREDErni LG5 n S aFeERnd? i 3ddetedasi Thas a
support tﬁgbﬁegict&“@sﬁppﬁé{@&f&iné SP! PQ{JEOH‘BE%E_OH 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 stanﬁ which is generally used. This spin stand comprises '

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



12 April 2004 - 3 12 provided on the base 11 for rotating the nmagnetic
disk 1 for testing at an optional rotational speed, a magnetiZAm§20043 for
testing for reproducing or recording a signal on the magnetic disk 1 for
testing the magnetic disk 1, a carriage 14 for nmounting the nagnetic head .
13 for testing, a O stage 15 for adjustidg the carriage at an optional

angl e, and 12 ptragadba Ohhilse $iaage116foi srommal e the hbhenbesbzomdiall for
direction in Fig. 2 along a guide 17) novable at least in one direction
for flexiblbpsdidsypigan Rptisesl rotiatipakat $peedi & hegopitad keadtldy £02 to

t he magneti ad 3 for t sting The HDD,of the head position type by

t he rot aryt%ﬁgﬁ%ﬂgo &F TGRFRGUFARYY BT cECCOT PRt DS Qihitlr f“lélg%%% del y
d, | t ' t [
that the head ok ant,bor Elng thAhAGEe OLo TAET SAUEAEE e P, BohRZET 1"

angl e rel aitp® hagiethoaiddw 13Uttt id®, FRORAldde heathr Wi /IxtaRRERKE as a
change in readback output fromthe head. Therefore, for perfornmance test

of the magféEirdagiesiatl annketionpd abele.glehdi agstharadteltbiscstheaekl6
certify characterbitic heck, .and S characteristjc check are perfaqrmed,

it is neces§aly 't Se?'?_cﬁ gi&?&% ngRCCHPRe Bk siceiHag & g4i9he
HDD. Then, 19heRoP8hi Qrde NG acheski Stk ditrécﬁ:i%?lcﬁa.%af%ee%ﬁ% c?'%?ig?.glg Lhanal

relation of the spindle notor 12 and the magnetic I'ng of

t he spin spasdtisnad] nslai¢w dfethbesmiantle astbhel T eckhagadia tiznHead :
therefore a_spin stand is nornmally used which is of a type provided with a
posi ti oni ng3nECKateSHIBF-1 i near type stage 16 or a rotary type e stage 15

or the like. The HDD of the head positioning type by the rotary positioner

using the 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



Next, the magnetic disk I which is checked using the above spin stand and
passed the checking is clanped to the spindle notor 2 and askehll2004s
HDD.' Then, in the state with the 12 April 2004 - 4 nmagnetic disk 1

i ncorporated in the HDD (that is, in the state wth the nmagnetic disk 1
clanped to the spindle notor 2), a servo®* signal is witten on the magnetic
di sk 1 by amageeitde dabkell mcoxpomateddin whiet BPD( SNt 8 g.irB thleossata
exanpl e of the structure when servo track wite is ferformed by the servo

track wit&-thSg nagpeatde gask 1 clappredrin theatRingle 810teSTHY ; MWRPFECbei ng

posi ti oned essi ng. in.1 ' ) I |t n

ext er nal a??é&?%riglgglggﬁgngP ?ﬁ% r%§£?$ﬁ%6§ﬁ§%3¥e Fﬁ%?%g %ébi?ﬁr%ugh a
link 20, dekebMrpaskt heikead (pagition by "a fine feed nechanism according
to a scale in the actuator 18. Because the servo signal is witten in each

track on the ndghet it shicsés Bn ekempéevof ttlazle tnudtwre WBBYW serivbetrable
servo signal whi]e being exactl positioned through the link 20 on all
tracks on FR&TRelheeréorgrskey .tglﬁoﬁ\%‘?i‘é? Erackceritee W -wi Th ShepPasement

of recordi ' I, tr IS e_ot her
hand. the Ehe AR kack e LLEDIEIM | WREKS LS BRERE £ 80y Bleb0En8
required ta pefif 0o M i 0BETiHred St BN MRStV ByORani BEEeaEed abtasksr

Because high regidity, high-cost nechanical positioning mechanismis
required: t d8achgeieshi the pretasy @posipukindnrd g dbe HPDexhopded &i hinks

required fop Wity 8e Rh" ALLYYpOLiBELYOnE 2ok LT LT (STNnRLS
according to a 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;ease.

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



processing, space is increased for clean roomto dispose the servo track
witers (STW, resulting in a cost increase. Then, recently, 12Aprd 2004
considered to omt the above servo track witer (STW and wite the servo
signal on the nmagnetic disk 1 fromthe beginning. For exanple, a nmethod to
copy the servo signal using a nagnetic rinting technique, a nethod in i
12 April 2@f4ch ®madhiedicadiBRyNAib<ctrh tsK hawhsigr 8éeebagsnthd peessesiand
protrusions corresponding to the servo signal is forned by a stanper and

a magnet i ccpPayeeprsdipgnte shet Rervabstieand, ignformed bive aarsampespssed.

Wth these_net hod Iting.of the servao,signhal ca be r rkah

ncel or at of BORBEFAE IPYRECHE TRBvet b i Hips ke, e S S, ave
However, whepsbhegSeryperi @idle i thlcRd OWShY Wyl bEe d 24t bandi sk
al one by ggcﬁpnethods, t he pef?ornaﬁbe o?§naéﬁ§f%c Pﬁggilﬁgégggg‘inpogsible
to be tested pgmbheRbbly abcaleragké comgaetidcwdithk theclisasoffheéhe servo
above-described gliding characteristic testing, certify characteristic

testing, ahdackSweh&ierac(EFWItic testing. That is, in addition to the prior
art inspection,_i

t is necessary to confirmithat head positipnping i

possi bl 6 by a BPUSTSEs N Pobor e ot § SHET GHAPTSHHE Utidy BEHBERY (B f or
art spin spapHefas 41k habheWPGuch RtRSEs , (the Eé&%:ﬂfaﬁ@é%ﬂ mhfaetiesting
by the prior art spin stand is performed wwth the sane skew angle as the
HDD, it isdhskebeavpetoimgpustibibeto be tested by testing of a single

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.



positional relation of the spindle notor of the spin stand and the
positioner to the same as the HDD, therefore a spin stand prl@/Apikd00th a
posi tioning nmechani smsuch as of a linear or rotary stage or the like is
normal |y used. As described above, 1in the past, the nagnetic head is
positioned by a stage, the positioning9s structurally rmuch different from
the nmethod i n mIrdehpeaicheogl idimg nchafad teerisitiar ytgedsintg ormertifyer f or med
by the voice coil nmotor (VCM as in the actual HDD, 12 April 2004 - 6
Further, tRBagRrdpRgsERsERTEINSt iand 656 AyaraeterigticHasddnd rerhcas

oL, 2oSE 6N TR LR e BSVDBBH DRy Raty BoLhELI g o

have been e to "evaluat ' onrng as st age,

hovever, fpoantiBeeP@ifh Rsitdi N 3CE¥agBEr hoWEREEE st tMdi pB10E of
recently required, the prior art tester gspl n stand) cannot perform

suf fi ci ent viiest oAgservid plenformanaee tbestnwhich rise tregemntd ypeefijuiredcethest

it is necessary to check whether or not the magnetic head is posjtionable
in the sanBTd8RA%Y §ASL8TdFSRiTesherddicammst %§g?%iﬁ?§fﬁﬁl€n§p1é%$ﬂ%%i ly,

i ti f ' ki I ¢ head
Phe track TPRbstEr ofPnBebRoFReCoFARF ERer ok SFrasalth ot et et

noi se, accgkeeabhegato(BhebRrr wRktREFEHRAhoEI Shel BagEetidNRead ra€k runout is
a di splacenent viewed fromthe track position on the nagnetic di sk, which

i s divi dedppriibieREbignihr bhezeage epbnfiithendaskofothei artaat HPRRO not
synchroni zi ng. Here, I s considered to be caused by eccentricity of

RRO
mounting the MFHSIRING HOTQ BREIHIMY nRBH e F %

spindl e  ¢racking 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.



notor itself. On the other hand, NRRO is considered as due to eccentricity
of the spindle notor itself caused by the bearing or the |iKe&AFLIROWer,

t he neasurenent noise is mainly an electrical noise related to the head
medi um characteristic or reproduction <circuit. The accel erational external
di sturbance includes w ndage |oss assocfated with magnetic disk rotation
or a cable tension nounted to the rotary positioner. That is, it is
necessary to performservo test in the state including these magnetic head
posi ti oni nd 2r SeCmbRARAR1aHhi ch  has been inpossible to be achieved by the

| 2004 -.7_ (2) Second problemT |
S Stored ol one B BREVAaBREDRE G skEOTHicPAPRT oo bR BGART AL o, whon

the magnet ifgefeHork | s WL Fi t Be W BRINNEH & i@k 1+2d ktlh:fs Eﬂhgk%han
there is a possibility that the center position of trac or e

recorded sdmovbhe siminallamdtblel T et thie pedint & banaf ﬁﬁm:@msmjbesembmltg are
devi ated by_a nmaxi nrum of several tens to several hundreds of gm whereby

r eadback srcgﬁa t‘f*?d‘fﬂfttr?é? pePatkips qﬁo§eavbdz%ﬁoamed&xehermccm%seWQm t he

rotatlonal f the netic di. in _Fi an.eccentri

ﬁBXIﬁUﬁ]SIZG |s genera erTﬁgFé%&Pé 0€0t88| 8%”5&3 B8r9s i?g%ﬁ? it is
necessary gevhiai@a %yc%ﬂhhﬁlmﬁwﬁb%”the%ﬁﬂsE@%%aEbOQeQErhﬁ'ﬁuﬁﬁf@&&rbf'ty
The above-described magnetic disk servo test can be performed, as is, in

t he actual HbD, whereverreadbddh SsDRsEl £ieantiietakick iiRConkeRrveaCas ane

aSSOCI ated Icrc]:egrl%gll%cgzr_rgrrllél ci):‘from the rotational center of the magnetic d:Lsk
(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



the magnetic disk to be tested, disassenbling and assenbly of the
positioner part and other parts replacenent and the like, ari@ ApribB0@hs.
such as danages to the nagnetic disk by mstake or the like.-are ‘
considered. Therefore, there are problens of decreased working efficiency
for testing. SUMARY OF THE | NVENTI ON T Vi ew of the above probl ems, an

obj ect of EKEugktesener randhtion &8 thephavidéiaskndygiheei of nbldeaactsadr
which is poss'hbl e to performmagnetic head positioning control in

consi der at "8F™BF-eccentricity amount generated due to chucki ng under the

sane 12 April 2004 coo®dadlbbWrl £ &y mptegeghtti PRvaRL 1 B8 AT Qit%&%ﬂ%ihﬁfﬁ of

the actual machine. In accordance e present invention Att ai ns
the aboveabbyecbbjtberethsreriyi pedvadsagnchhgnstidt ané@bs efes€OAPri Sing: a
spindle notor for rotating a nagnetic disk to be evaluated at a desired

r ot at i onal COPREHSIAJ ey rfRiind Uee RQtPEr foresetatingra pwohetdiondiskcbedbarg and
reproduction to th netic disk, a sta rovided with npans for_noving
t he nagne?‘lf%iﬁ%gﬁgf%Eageg??ﬁe%tr‘l"fe%ﬁ%o?%fo%ée?ﬁar et ot C 115G bF 9T
changi ng pesktiRfakofehett Sy tRcoSPi Nl Cali®t P& dfifon MBYNGLA ¢ head
for testing, andga (Ijo:%l/ unl oad gFn::chani s?nq#o? | oadi ng tﬁ%ox}ragngﬁ% head for
testi ng dunagmgethe dibgketa csthgk presidead with undassi figr tleviegngid ¢ head
for testing after conpletion of the testing, wherein the stage has a thin

suspensi on#gRekim hnad AT ties tidghati kearhd o one rdistaqiygoraf oRifkex¥tokar y
posi t i-onercﬂgﬁgfﬁ'& pﬁ)&é:}.@ﬂ)ﬁgf :|:$e"§ e:i[‘c?ril Ocpf €hé/ Oé}gfn&fé Imoto:::* and the
' 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



di sposed at the end side away fromthe magnetic head for testing of ends
of the rotary positioner, a rotary shaft for supporting the ee£0@4 head
for testing,-the suspension and the rotary positioner, a pair of magnets -
for, sandw ching the voice coil, whereby positioning the magnetic head for
testi ng on the magnetic disk by t he san-construction as a hard disk drive
of the act magnetdchiewml fhierssstiing hehalhows: pagaetietrediad tod positiohs
possible to construct so that a |ock pin contacting the rotary positioner
for regul aPPigOft §ngosPYrBAe FapgevPedhenrekheryt ngeithynene |ock pin, the

magnetic head f te stin chani.cal |y po I oned aII tracks of the
magnet i ¢ di sk, fathd e ?‘?}%‘; ?%%%t? %% estl'{?o%‘ﬁ'l % rHback
signal f romﬂrﬁﬁtééeépéf | tROWresentd J.ﬂ@&fﬁtdrf: q]qd bte?:'bmteeﬁ%}.@ga éQfehQCk
pinis retreated to a position out of the novable range o the otary

posi ti oner £rdmetiad ol landing lies calijpedion, offdmsdGimdreed Wheseodndakadvant ages
of the present invention will becone nore apparent fromthe follow ng
descri pti ofoBfuBAbdARNEALE fher8sfronareyring drawimgeti on with the

acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
schemati c di agram showi ng HDD which is now widely wused; Fig. 2is a

schemati c di agram show m{I@ﬁmﬂg(ﬁI@ﬁ(ﬁﬁ@ﬁwaﬁmesrom the past; Fig.
3 is a diagram showi ng the structure when performng witing on servo

track by a servo track witer (STW;:

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
writing 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. 4 is a diagramfor explaining a state in which the center position of
track 21 fornmed by recorded servo signal and the center positdAprl@004 he
spindl e notor are deviated from each other when nagnetic disk 1 is chucked
to spindle nmotor 12 of the spin stand; Fig. 5is a top view of the
magnetic media tester according to thelpresent enbodinment; - Fig. 6 is a
side view of theigmgndld a dedgaaineshewiagcarsiiaig: dd thkempyeseit media
enbodi ment; Fig. 7 is a diagram show n% a state of the magnetic nedia
tester bef§9§t§Faﬁ?ﬂﬁ@WF@St Rg; SFﬁée gfj Eig- dﬁagranlshomnng a state of the

magnetic nedi a piesty foI state of . F 2004

Fror o s a d ot Emithan notidibn SR Ak of it nABRsEAf FeriBu ng
the state @Lskkg. fgllgwgn 1Qhéssgagéaggaﬁ},_ghow ngnd State of the magnetic
media tester follow ng tﬁe state of Fig. and Fig. 11 is a diagram
showi ng a st at eFid. tlHeinpgnttagraeditowingstestidve| aMilg thgnetatemedi&i g.
10. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS First, with reference to
Fig. 5 andtep§erefolhevéngi Fae EbateraétFéH- ol%the magnetic nedia tester
according to an enbodi nent of the present invention will be described.
Fig. 5is atop viewof the magnetic nedia tester according to the present

enbodi ment, Fig. OH®M@.E (ﬂﬂS\GRQW'I(IfOl\i R ARESEHREDTRUBRIDIMEIRSY a tester. In

bot h flgures same corrponents as,

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



those shown in the prior art (Figs. 1 to 4) are indicated by the sane
reference nunerals and detail ed description thereof is om ttl@dRpria®db4only
parts characteristic of the present enbodinent are described. In the
magneti c nedia tester according to the present enbodinent, a |linear stage
16 is provided on the base 11 for adjudfing so that the positional

rel ation ofupperdpgingdtize etdr, a whibkifeamgpesititwad 1barfdestppertsnghe
sanme as the spindle notor 12 for rotating the nagnetic disk | as in the
prior art 5 fUSPERBIORNGher, VRRCE IROisy 285 diepesathrt apend epredipeat e

the prate 18075 RagAstPE WEA 102 4 PG oF sh el Buicpnit gper "

recordi ng aoal,_gaah anréhs gEt 01@16 ki &t 1P YRR Ot *&ﬁeﬂggagé' fodi sk,
a thin suspension 103 for 12 April 2004 - 11" supporting the thi ck

rotary posiEpromeppdOting tive sagpeticigad he2 fuapeastimg 1Ade auypeneioni
105 di sposed at an end opposite to the magnetic head 102 for testing of
the rotary 883| thgnEPtargapogagiqnest 4P¢ 3REf theowodreeeeliy HBBNRBY on the
pl ate 100 Ligdgrorting the magnetic head 102 for testing, the suspension
103, the rgt ary positioner 104 and the voice coil 105 are provided. Still

further, the vaseelcadrtiir | ensandwicehediheiy®an 3anagaeheb0BBLEELS 4 6)
directly mounted on the plate 100 and a magnet 107a nounted to a magnet

nmounti ng phageet0807PhéFhagnéd didZetiy wpepbeédonntihdeppai el A®Oandiraugh

the ragnet rmun% :Eg'?a moeifnetel %0 tha\égg% rgglllrlltfr(l); p:l.aesceal\égl C'%hgonlrt; rggit: or
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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



the rotary positioner 104 (in the direction of "a" shown in Fig. _5) about
the rotary shaft 106. Yet further, the plate 100, sane as thd2rgrihz{o4
positioner 104, is rotatable (in the direction of "b" shown in Fig. 5)
about the rotary shaft 106, the |l ock pin 101 nounted thereon is al so
rotatable to an optional position about e rot ary shaft 106. Yet further,
a stopper @aobongippdinakdisecddcontfidbfechéonoi@e inchiy. E05seiak tef Lifie
rotary positioner 104, eby_the lock pin 101 contact agai nst the
Copper " debLRATSPRAPT RIS postt SHECBET, PRt BOKABET e “ERBAHecGHIaR | ng
the positi hhLAE . ?@% rface
(upper endquﬁ%%gﬁa:]@é?{gl?badggégphg Egﬁlb%gg hf‘f’?%‘aéf‘l%{égﬁﬁ? gdz}db? gﬂé 1 éli S

di sposed atltbeint apcebsa Hosdttunbaaddneebanbanmtdtlifiorignl ®adi ng the
magnetic head 102 at the conpletion of testing or replacenent of the

magnetic di sk Hexle Wdith sefengneactalidget V ctthddd - 102, opanatiqmghicthe di sk
1 at the start of testing ich is.novapble jn 12 ril 2004 - 12 a

Fongi t udi nEROHPRYE FELPAEPEERFOREVERE) Fop; ghoks cohatrpSeivs v fhde
suspensi onglQ3ri¥eh flaER8Y 1. T GlodBV NI AL QI M hBghBE 197308 nbé siidien

| oad/ unl oad nechani sm 111 has a structure to be novable also in a cross
direction €diretirpbhcity ofi Fhg. dbhwigxtsowthatreherenteetoofli gioy i Fig.
11, operation of the magnetic nmedia tester having the above construction
will be d¥3&&Pbed in detail. However, the upper magnet 107a is not shown

for simplicity jof, the ;dravsngs 80 Lidhidd% W ¢ kndORabiet Y Sl
tester before starting evaluation. In fhis 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 is -a diagramshow ng a state of the magnetic nedia tester before
starting evaluation. In this state, the magnetic disk | to W& AmbEeoH i s
clanped to the spindle notor 12. At this nonment, in the rotary positioner
104, the suspension 103 part is |lifted by the |oad/unload tool 110 and
stops at the shown position by the sﬁr}%g force of the suspension 103.
Wth this dislge anthanlan Oéﬂte@{lﬁoﬁpédpmmépa%bﬁpy 130t ip et kaen t He"

appar at us, urrent of one djrection flows in the vojce coil 105, the
Porary posth i Goahetateclifting cuts gifeaq hagd ol Uom Nepir W pper
109 of theoxgo{ﬁéym@@?é{i@_r@is]g%_ contacts against the lock pinto

recogni ze the initial position. Fig. 8 is a diagram showing a state

foll owi ng the $tizf.e 10f isFagdidgraheshowhng st agealdd, £oDhskh g adck netehtani sm
i1l are moved to-direction "f" in Fig. 8, until the interaxial distance of
rotary sha®% Féfg -t e WppFriltdenplore 110G i¢ rakated ailirwhibe n1obaryishaft

j 1] " t his r%rrent, he

T ot 104 | nred ' ' " A 0,
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state of Fig . 8§, ere the spindle notor is started to rotate the

magneti ¢ lZoMpacts 2024 nkY dhekldchandirpdloll.ousinde tloadioimiecadilobds L0 i n
direction "h" of Fig. 9, thereby |oading the magnetic head 102 for testing
on the magfl® i%CEASKk BOSHIpnem 14 g PR hiithg LETandE 1991 1% ng t he

That e, of EbfkafholSE il LB A0 4 ORI, 051, A ekt
positioner 104 stops 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



accordingly, the rotary positioner 104 is rotated until it contacts

agai nst the lock pin 101. Since the voice coil 105 of the rctakpril 2004
positioner 104 is applied with a current of one direction, it noves al ong
with the lock pin 101. Then, the rotary positioner 104 stops at the
position of Fig. 10 to be a nmechanicall®y fixed state. Wth this state, the
servo si gnebmpeasiduehy iw whiieh andelsé nedgeenitcoieadgh@2 heretsatinfocan be

reproduced to neasure a positional deviation of the magnetic head. This
devi ati on P21 B3RS GRPEYOASAGROBELRAL FP cFRY eaRRITLIGIY Hatsepfotlegnal ,

_ - . i ¢ di ) der th
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present testrng con a diragram showr hg a

the state tak FrlorlQ@rtWee@nibr Hyat&n10Gy LhHQt apedarber! EHEI1LSEAEY
shaft 106 in direction "j" in Fig. 11. At this nmonent, the lock pin 101

i s at a podstmaderasrbatwoetier ofr tiet magidte o degel pbstilidoniogacyn be
positioner 104. Further, at the sane tine when the plate 100 is rotated,
the currenPeSfOBREddPY e EPPORTEV SAPAGYUTLE L ABWSCENOt Aé908lce coil 105 of

the rotary posigi ,e;atfét%‘}: itﬁeoélénr}'}gié¥jc_)m?%qf BOSh h25LRA9 &L tO]:)gt$lr$ec) 1 the

magnetic head is sta accordi he servo signal reproduce

magneti ¢ h@aded@20hoF1okeShigA@n Ah theSvBREBNEoLiMBYOSt i enheadtpoPi tioni ng
control in consideration of eccentricity is started by a fed forward 12
Apri|l 2004posifjiionenpéfdarpbatea dhi oheaddizectédncandr bthespyabé hetessary
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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,



the prior art feedback system By this operation, evaluation. is nmade as to
whet her or not nmgnetic head positioning can be performed by thépngi2804ously
witten servo signal. Next, after the conpletion of evaluation, a current
of one direction flows again in the voice coil 105, the rotary positioner
104 rotates in one direction and the ptdte 100 nounting the lock pin 101
is rotated, as s$haim pgasdhitge 8p pdeformtpmnf posirideootestlod tise aaighiegdc 0 an
unload position. Simlarly, using the reverse procedure of the above
nmeasuri ng S#Sthvaingheherdging magnekdc. Absk idarive sppagatysunas ddueactriad. 8) .
Then, thenﬁgk%pl%snntor stops rotating, fromthe present position, the
stage 16 &s™T'6 "an eval uati on end position showmn in Fig. 7, thus
conpleting a series of servo test. Effects of the enbodinents (1) Since
with the construction in which.a thin suspension for supporting the

magnet i ¢ hdad f@®intedtiengpch i chntatatyg qpsiddtonhe fotasyppettingetrhe
suspension, a voice coil disposed at the end side away fromthe magnetic
head for té&8F FGISLEAGY 186 PRELLACRr - SpBFOVILEREr ,onati{@t gitegshaby fthe

supporting gnhetic _headfor testi he, suspensi on. and t rotary
positioner}ggﬁp gg'o%%ﬁhgﬁ §t%8r£§§ﬁd%ggh%ﬁ§tﬁﬂg &8iggcggpﬂcagﬁ¥ provi ded

on the st ag@_sqfti@naai &h At t$RbRs YARHe RIhdNEc BATE §REZIHChEGReRS A
hard di sk drive of the actual machine is provided in the spin stand,

April 2004heafibisipositpossd e & vepdbhoknspenbdrimwarc e:Hee stagok ttilkehragnet i c
di sk using_the sanme magnetic di sk drive apparatus as the actual
for testing (seek operation), the lock pin is retreated 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.



machine. (2) Since the |lock pin contacting against the rotary positioner
for regulating its position is provided on the stage, by the 12lAwk2004€, the
magneti c head for testing is nmechanically positioned on all tracks of the
magneti c di sk, when the nagnetic head is positioned by a readback signal
fromthe magnetic head for testing (setk-operation), the lock pinis
retreated () aUspmsi thenpoaesent médiathedtier r angdsopotheblotar ywhaeaivd oner,

when obtaining control data, the nagnetic head can be nechanically
posi ti onePBHFEFPHPFIIGHE PRt FurtdEretithahishwmartit R Hhedi + ithi ng

operation (se ratLon)..J erfo d hy.the readback sign f.rom.t he
maanot i o Hee ToobrPEiarY sl PRt e E T FBES R SURETE el e
head pOSifdQds S¥hrF Gt Ebsi@ﬂoﬁ@n@%&%ﬁ@ﬂ AScd M ANE tor thd kIR L iAh
descri bed above, with the present invention, a nagnetic nedia tester can
be achi evethtwhniich apmpiestits echo peidorant ntemittack ek quos ithieorittyy cont r ol
in consideration of eccentricity anmount generated by chucking or the |ike
under t he eR3elRg FFENGE CahBagorRf + F PP (9o 1eld 18i srnefd e oron 1

act ual chi re specifically, the magnetic nedia tester according to
t he presen é](lgér}gtelffjt\éb:b%'pr ovides the follow ng specific effects. (1)

Performance evahdaphregeaf: FRgRBkiendhek eaBnbacRerfioedtdn HetAgU1t RELRANE
magneti c di sk drive apparatus as the actual nachine. 12 April 2004 - 16
(2) Usi ng terpgriesenvantoliia enbsiddmentts i an@osts wil.d now besepparent from

the foregeing to those skilled in the &rt that changgs 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 modificatiéns

as fall within the true spirit of the invention.



an eccentricity amunt of magnetic disk easily, and then, by _the feed
forward conpensation, in which a desired control signal necé?ﬁﬁV@ZQQﬁ
positioning control according to the observation data is applied to the
prior art feedback system thereby enabling magnetic head positioning
control in consideration of eccentridiﬂ?ﬁ'The present invention has been
descri bed WRHAgel&i CLMMED I8spect to various enbodinents, and it will now
be apparent from the foregoing to those skilled in the art that changes
and nodifications my be made w thout departing fromthe invention in its

br oader aspect ﬁggh' : [ | ' . d
clains to gévefA al s‘%JJE(:JF'ué E%éa&r}g‘%s{ga%fmq—%ﬁ%%g{%%& aB fcacfr#&vﬁ% {%e true
spirit of spendheendbton.fd2 Aptatidd0d nMdAEHis GLAKVED b8 evaldatdd At

magnetic nmedia tester characterized by conprising: a spindle notor for
rotating agng8gaéred wptatienpd epepdat admagnebidebeaddfent besbhad £pred, a

magnetic head_for_ testin or erformng recording apgd reproductjon to
sai d nagne??ffaf@k?g Eeggﬁékn%rgvédﬁﬁpﬁfgﬁcﬁﬁ%ﬂsé?o?éﬁ%vmﬂgn%giﬂ etic
head for festing glolfdsd PR id 8d ABviaG Eéﬁé‘ RE&nE@i‘E%QQd for
positional relation of said spindle notor and Sald magnétic head for
testing, abestihgadfuhtasat hechaai doréotidwatihngf bakiblyagneigindiead for

testing during evaluation of said magnetic disk and unloading said
magnet i c heRELFopnatfaiafion ef saishppénidn mtappadesal G apopatigHead n

said st agefggstgs{:zhrixg, Sgﬁgegsiggd;gﬁlgggpr%étilg ssn;i1 | Por loading said
' 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 for testing, a thick rotary positioner for supporting said
suspensi on, a voice coil disposed at the end side away fromlgdirg! etic
head for testing of ends of said rotary positioner, a rotary shaft for
supporting said nagnetic head for testing, said suspension and said rotary
positioner, and a pair of magnets for sd®dw ching said voice coil, whereby
posi ti oni ngosditdomegneni elhetdaths ¢£sé4hd) roagrsst it AgNEt iamdivblen Byidat he
sane construction as a hard disk drive of the actual nmachine. 2. The
magnet i ¢ nB@o9Retdst beads 16 prsddirned hivmal reagdhackcsdoradd framt Katida | ock

pi n contacti i.d.rat.a it.ioner. f.ar .requlating it ositionis

provi ded oﬁa aF%athS%% %é§ §§%§§b§Ck58ﬁ ,lgg%dp%ggﬁgtfgiﬁgggego %t 8sti ng
I's mechani galsliyibd ARt br2RB4ab148rahgsi biroBad 0RoRhlyt bégk%i%e%@' d
magneti c di sk, and when said magnetic head is positioned by a readback
signal fromsaid magnetic head for testing, said lock pinis retreated to
a position out of novable range of said rotary positioner. MAGNETIC MED A
TESTER ABSTRACT OF THE DI SCLOSURE For positioning control of a magnetic
head in consideration of eccentricity anount generated due to chucking
under the same structure or condition as a hard disk drive of the actual
machi ne, a thin suspension (103) for supporting a nagnetic head (102) for
testing, a thick rotary positioner (104) for supporting the



suspensi on, a voice coil disposed at the reverse direction end of the
naggetic head (102) for testing of ends of the rotary positiléf#il2¢0a) a
rotary shaft (106) for supporting the magnetic head for testing, the
suspension and the rotary positioner, and a pair of magnets (107a) and b
for sandwi ching the voice coil (105) ardsptovided on a stage (16), thereby
constructing the sanme nechanismas a hard disk drive of the actual machine.

Fig. 6
MAGNETIC MEDIA TESTER
ABSTRACT OF THE DISCLOSURE

For positioning control of a magnetic head in consideration
of eccentricity amount generated due to chucking under the same
structure or condition as a hard disk drive of the actual machine,
a thin suspension (103) for supporting a magnetic head (102)
for testing, a thick rotary positioner (104) for supporting the
suspension, a voice coil disposed at the reverse direction end
of the magnetic head (102) for testing of ends of the rotary
positioner (104), a rotary shaft (106) for supporting the
magnetic head for testing, the suspension and the rotary
.positioner, and a pair of magnets (107a) and b for sandwiching
the voice coil (105) are provided on a stage (16), thereby
constructing the same méchanism as a hard disk drive of the actual

machine.

Fig. 6



