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of the Invention This invention relates to a high stability spin stand

pl at f or my@o1/49883 i ng read/ wite head assenblies used in ecraiwes2Idbrd di sk
drives. Over the past decade, hard disk drive storage capacities have
increased dramatically. This increase in storage capacity has resulted, in
part, fromthe rapidly advancing technol ogical devel opnents in the

magneti c sensitivity read/ wei ks rapid
advancenent in t'echnowsgéﬁlgﬁﬂmﬁ]gimg’?%gmmndi ng to

manuf acture and as a result, virtually all of the read heads manufactured,
and certainly all advanced technol ogy heads, require acceptance testing.
The el ectrical characteristi c}§i&g S8 o["t_'ﬁfggnb@xﬁ% are qualified on what is
known in the industry as an ““This test device

i ncorporates a notion platformwhich mmcs the notions of the read head
in an actual disk drive. The notion B,I atform uIsufaI I ¥ i ncl udes, a . coar,se
posi ti oni ngl 1t HyEnaeRirelaten to adnelsstabiliy i steadalationn Ty tetingiTel WHESISH al so
i ncor I St : @i cs which test the read head el enent.
AItho%ﬁ%ﬁgsgﬁgﬁﬁéﬁ:ﬂflﬁ%ggrﬁ@ﬁ%ﬁgbn of the read head el enment has al ways
been denmanddwar,th¢ past dedaderhardedisk devestbsge obpdcites diecinciegsdd drameaeeallyave only

recent]y pushed.the limts of avail able technology. . .WD.01/39183
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consi §thn8fogfcat Q& IS i (ROINABNSHcaeRsi BNy af 1He ¢EAPOSIetHeaNERest aDEs | n a
conputer disk drive, the data is stored along a spiral track on the disk.
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t he c%m’}éqfﬁ&etagcmﬁetéagngead in discrete notion increments which are
two orders of magnitude (102) |ess than the track spacing. At 50,000 tpi,
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appl i ek motibagef thd hdad hdadincm deam! diskdriyel The hedionaheyform usually includes a

coarse positioning stage and a micropositioning stage. The electrical tester also incorporates

sophisticated electronics which test the read head element. Although the electrical
qualification of the read head element has always been demanding, the motion requirements

of the electrical tester have only recently pushed the limits of available technology.



typically on the order of 10 pm so that it is necessary to reposition the
entire mcropositioning stage in order to test the read head at different
| ocat i onSWQIRLI/BHE3 di sk. Most el ectrical tester configurati¥mTéU08EE% e a
full range travel of 100 to 150 mm In an actual disk drive, the read head
traverses fromthe outer radius to the inner radius of the disk drive along
an angul ar path (the head is nounted to a swwng arm simlar to a record
pl ayer) and thus, the relative angle of the head changes relative to the

vect or tanggpkiated abbe, 8@kY Stald Mmeksn sybinSrypltalgeorsiitsaof@l o@atss pbetiomdg t he
skew angl e and variations in the skew angl e have an effec n the.

per f or stageendsf michepoREiaaing [sige- s%c%lll%?rrdilsé‘émvﬁég? gata Is fienre ¢lg 2Rkelhead i s
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conpl et'e range o w angl es can recreated by noving the head to
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dlfferent di sk figurati |cht ANE i vot
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mounted to a flexure arm being nounted into a fixture (often referred to
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posi ti @ﬁpaaaﬂadd%nfrecadxnheqﬁnsao@ﬁmpplmdlaeblthgne pHri$ devigednas aadiyalcmined tangek
erase, in which all gnetlc information on the disk is. erased for.the test

track &micallyop thersderditd0am. sp HHEH InRLFeEADEP TEROSicR thergplirg BGORASHIPIINE ¢t hen
commn %g {noorx\grt fesfthe %eraﬁ%@}d)zgt dlﬁ&%fi’t lB&tlBﬁ%eorfiﬂhé kisRf MBIt ribhltigstdrengt h,

typlca ess an a rotation of the disk. The mcropositionin
st age bdmﬂgumroﬂsreqhme h]ﬁﬂl:lrahgn‘ fravet @ )00, to 1 §Qainh.yInt an ackval giek dive Ahayea

woul d be next ad ent rack to,.ver 1 f rrati on

fromt ﬁé"‘?r%eétmﬁ%l?u 85 9 eé%rﬁji 1%%d15&%{%%§7%%€%%ka?gh@e( from t he

adj aceptadis ?&)lﬁntea-tt\?a m/i@lrggﬁﬁsshﬁﬂﬁkﬂb RGe&ragayé emd Ir}liDv abe teheivhanagle afthess t he

test tract in discrete notion increnents as S nmtf) correl te t he
“d

i nt ensihead cpnges selpfiigrie theevec @aIaRSHH 19 Hie SERSraFksc li g‘af‘ﬁ%mraé]@ F 158§ fion on
the dig diu{%l{:iﬂﬂ vaﬁ%s if) ﬁi%%ﬁedv AnYR Gt iNGrtafithe BdoMantE€oh@adsadrie not

co- Ioca S test also deternines the relative spacing of the read and
wWite ebrmeelnttsical Teseers hawseerpis heddoninrayed inegyeartesian PFé(nplﬁ’@ﬁ/eTg capbastivEBquent
test p(r)rllat ematlcagly tﬂat the complete range of skew angles can be recreated by moving the head to
various XY positions. This attribute makes these testers very flexible to different disk drive
configurations in which the disk diameter and pivot angle of the drive arm vary.

A typical testing sequence for an electrical tester begins with the read head assembly,
consisting of read heads mounted to a flexure arm, being mounted into a fixture (often referred to
as the “nest”) on a micropositioning stage. A spindle for supporting a magnetic disk is
accelerated to an operating speed, typically 5,400 to 20,000 rpm. A coarse positioning stage
moves the read head to a first test position and the read head is commanded to perform an
adjacent track erase, in which all magnetic information on the disk is erased for the test track and
for the adjacent inner and outer tracks. The read head is then commanded to write a stream of
data to the disk of some finite length, typically less than a full rotation of the disk. The

micropositioning stage then moves the head “off-track”, usually to the position of what would be

the next adjacent track to verify that the magnetic information from the test track cannot be

2



above steps are repeated. At the end of the test, the coarse positioning
stage fully retracts to the |oad position and the read head assenbly is
exchangedv®813%B3 unt est ed assenbly. In order to optinize tﬂ?érqut%é?m{:ycl e
time for the test sequence, it is highly desirable for the discrete notion
increnents of the m cropositioning stage to be conpleted (both nove tine
and tinme to settle within a stability band such as 10 nm in less tine
than is required for a single rotation of the disk (e.g., 0.003 seconds at

20, 000 deR¥N froltihe aBfasént kiick) OfheGiicfopoiitiyniag bagy/@bh ﬁlOVW thb head |tdsaghedesi gns.
The principle elenents of prior art testers are a hi g &Healr bearlng
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spi ndl eraghth BsCreiMOSPRFETHANSH STYH e M toéorreléteég%& SERT st age
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XY stac ages, whet er ail i eari ng or nechanical. The stacked stages
limt tdne vzrapaéndls uatewoof:o-ﬂdmeted; Dhmdpi@sllso dctnmgessthageéatdf@emomng pichelipadaids of

th tack st d
st ief f Stas efﬂrqep%gt éleggg}rgetmﬂ &nmgdsyaf%g rﬁatr}]xellq El%lve/ eggalbse%lﬁé’%g?esk émgﬁ,?lgcri Frll%n 2 g by

the li rEbB@é §tORarofepbed. dii e edCoUBé Rt, fe cohiee p@diﬂimglﬁg’tazhce fatlageraaitstheSuch
stages typically use | eadscrew drives whi ch have | i % tiffness. Even
g1y

the ndetd pasiion aned thecer kead gescably igfechanged fosn v Y- frequenci es of
l'ess than 2Q0, fto cgﬂﬁﬁmge t(slglt&gll cRemOEr Ak Q8 6d Iule@ée' o413 Hgﬁ Td@s@a'ﬂleeﬂéf genal

perturbation w 5 seconds. Theref ore any posi tional
per t ur bhdcraamotomirceendnes qfelacmncmpdsmpmeg sfagom beh@nmlmgﬁz@ﬁi wpphiing a8d age

\g{glh::gv é%ﬁﬁ@esg%lglwsl@jf %stgﬁ%lty anﬂlswh as r}]% I1H Jess ggllettH ?rea E°or a eS' ble to

| secon m Ccrop OSI | on nove. act ual

appl i cabiafbn of the UBk @], 08D} sechads dt he,000gimsEe Thpmgoan isafoit a@raﬁlagehiewbhmve a
1st node natural_ frequency in excess of 1 kHz. United States Patent
appl i caithoexigivgidssigtiunber 09/ 099, 046, of which the present application is a

conti nuat i oA, B7RPle clerfiBCd PR 2 1R arb b AtdhopBedAS! B@riah kpil@RRhagswand a
split axis g‘h r%n &II eea vacuum flock dov{/n c%lpgbll ty. I1Dtg.1;plto tahe

contin wedgb ynatm rsrmn nfnga St amaesg @oatemng stagsf andj agRicepiogiéiening §gele SXNIHES of
20 QBRI I BBASLOBTS gl Rl BelURLS B0 L
cur r entstdcRedigded Yihit the cqddility ofithe ansp@itionpry stazepiue sthe eydamics of he
cornpet Isycalcﬁgd srtrz?gekd%glgrll aI%Senl v?/hen an individual stage is made to be stiff, the ultimate structural
dynamics for each stage are determined by the limitations of the drive actuator of the orthogonal
stage axis. Such stages typically use leadscrew drives which have limited stiffness. Even the
most rigid stacked stage designs have 1st mode natural frequencies of less than 200 Hz. Thus a
single period of oscillation due to an external perturbation will take 0.005 seconds. Therefore,
any positional perturbations due to the reaction forces from the micropositioning stage which
exceed a stability band of 10 nm in magnitude make it impossible to achieve the goal of a sub-5
millisecond micropositioning move. In actual application, it is desirable for the coarse
positioning stage to have a 1st mode natural frequency in excess of 1 kHz. United States Patent
application serial number 09/099,046, of which the present application is a continuation-in-part,
disclosed a spin platform using air bearings and a split axis design with a vacuum lock down
capability.
Due to the continually increasing storage density of disk drives, the testing of read/write

heads currently in development will require levels of position stability that is difficult to achieve
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requiring increases in manufacturing throughput. As a result the spin stand
pl at f orm now needs to nove the read head under test nore ra V\/ni | e at
t he sane WONE3#Bdvi di ng a high |evel of positional stabilF% émllypi cal
stability requirenment for the coarse positioning stage is to have no nore
than 10 nmof variation in position over a period of several seconds. An
additional requirenent is that once positioned, the coarse stage nust be
extrenely rigid so that reaction forces fromthe nmoving piezo stage and
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can ac CTQ daheis kg ofld paRARMAE, theSDdise 8BRSt &deltrkinﬂgf idi® 8o duercactnser

radi al acing of tracks on conputer disk drives. Summary p,l,rgf H‘ge | nventi on
In one fa&pefrbm thmosipg picgp arge pmchmhﬁwefor%qﬁérqnh%ﬁ?%%? 16 BEUCRYET R 1
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two. o e et Ot S ol T B g g e Ll e dapt ed
t 0 suppgé tead héRadithespece teetire Bltlndlé\kndseasialmd)lamthmt the +1 @ nmphapd;i thescRnyor

novi ng the puck to a desired Iocatlon on the?sy LRSS er %{]gt us is provided
for rdRONANHR] e Goarse FRTIFIARING FREH VAT FHP BUER T3 19VSCK FFown T he puck to the
surface at tfig sgﬁss'tarnﬁq;latfo?&ﬁ)tf i@ nydnfion wak ebkived iieaidedtioreatide tdverapkigk i s
vacuum prel oaded to stiffen the air film, A quick dunp_valve is .provided

t 0 suppdyamsiges beertchisting spinstps plasforrps. r4 HTMATY "Hi"la%tﬁgfdlsg%@reélr Sad POFIEIOR o
preferr t hat the epe hBGtrinBentpuck in
a fi rst?%&ft?(e%?erén a#l) ?ﬁﬁ%ﬁ@%ﬁgﬁ%gnﬁeﬁgﬁh@ﬁﬁ&moﬁk in g second

di r ect i requirfiichRgesuitingt feorh leeerfdenst radiil sparirigond.trapks ¢rscm@m1@erpln%fcervﬁed t hat the
two actuators be linear notors. In this enbodinent the puck is constrained
by an air bearing rail enploying a conbination of vacuum prel oad and
magnetic preload. 4 WO 01/ 39188uhaihUSEhd Bidiiibon

In one aspect, the spin stand platform of the invention includes an air bearing puck
forming a micropositioning stage, the puck constrained for two dimensional motion on a surface.
The micropositioning stage is adapted to support a read head element. At least one actuator is
provided for moving the puck to a desired location on the surface. Apparatus is provided for
removing air from the air bearing puck to lock down the puck to the surface at the desired
location. In a preferred embodiment, the puck is vacuum preloaded to stiffen the air film. A
quick dump valve is provided to supply air to the air bearings to result in rapid operation.

It is preferred that there be two actuators, one actuator for moving the puck in a first
direction and a second actuator for moving the puck in a second direction orthogonal to the first
direction. It is also preferred that the two actuators be linear motors. In this embodiment the

puck is constrained by an air bearing rail employing a combination of vacuum preload and

magnetic preload.



Brief Description of the Drawing Fig. 1 is a perspective view of the high
stability spin stand platformof the invention. Fig. 2 is a top view of
the spin WOM@9Batformof Fig. 1. Fig. 3 is a bottomvi em?%?mfs‘ﬁ’é’zéql
bearing puck. Fig. 4 is a cross-sectional view of a quick dunp valve for
use in the invention. Description of the Preferred Enbodi nent Wth
reference to Figs. 1 and 2 a spin stand platform 10 of the invention
i ncludes a vacuum | ock down puck 12 which is adapted to carry a
m cropositioning stage (not shown) on its upper surface. The puck 12
carrying a mcropositioning stage cooper h an air bearing spindle
14 carrying a test disc (notB RllAgs NP DFaWIRG qualification
tests of a read head elenment on the nlcrop05|t|on|ng stage. The vacuum
| ock down puck 12 is supported for two dinensional notion in a plane by an
air bearing F@ L 131£6per§ﬁ¢etl\a2|\ne\foeéﬁlﬁrhgghrséabllhtmpinsﬁtaﬂé@iﬁﬁmroélfh?aﬂé@tlaﬂ
| ocati on 18 ma €et|cauh¥elpn%j&§qgﬁ flons 20 and 22. The rail 16
noves | eft ﬂdg°pW$%f P! e con of a linear notor 24. The
mot or 24 reCEi vsss Posioint Qewlolﬁfmralﬁﬁieaﬂmg puckm a non-contact |inear encoder
26. The puck 12 noves al ong the rail g under the control. of .a second
| i near not or Fi2g4 jia &Rss- Sreé%al/\élgwﬁééiqﬁc QUmRFEHedes B 1f SiTEHSH- cont act
| i near encoder 30. Wth the arrangenent just described, the puck 12 can
thus nmove in two di nensions over a granite base 32. A steel enclosure 34
contains all the pneumatic equi pnent for the air bearing puck 12, air
bearing rail 16 and air bearing spindle 14. Wthin the enclosure 34 al so
resides electronics including a DMMR100 servo controller. Power buttons 36
control the servo contr ol IDe&cr{ptiot of dle@aeiprredrEmbodnghbws t he air bearing
surface used _on the vacuum | ock down nd, an air
bearing is fonkal W@ﬁtopﬁlg%éﬁpégé‘cfpg’i aqupl?tﬁqubAﬁou%%@e in%f%“}nl‘}gd&%ﬁ %et ween
two 5 V0139183 ﬁEkligq:ﬂlo"}lZl}sQa-aptéd t@tcaﬂir atnfiSropbditiMifkestagedhot {HRwa) bn its

bearing to support a load, there nust be a positive pressure in the
upper surface. The puck 12 carTying a micropositioning stage cooperates with an air bearing

spindle 14 carrying a test disc (not shown) for performing electrical qualification tests of a read
head element on the micropositioning stage.

The vacuum lock down puck 12 is supported for two dimensional motion in a plane by an
air bearing rail 16. The air bearing rail 16 is vacuum preloaded at location 18 and magnetically
preloaded at locations 20 and 22. The rail 16 moves left and right in Fig. 1 under the control of a
linear motor 24. The motor 24 receives position information from a non-contact linear encoder
26.

The puck 12 moves along the rail 16 under the control of a second linear motor 28 which
receives position information from a non-contact linear encoder 30. With the arrangement just
described, the puck 12 can thus move in two dimensions over a granite base 32.

A steel enclosure 34 contains all the pneumatic equipment for the air bearing puck 12, air
bearing rail 16 and air bearing spindle 14. Within the enclosure 34 also resides electronics
including a DMM2100 servo controller. Power buttons 36 control the servo controller (not
shown).

Fig. 3 shows the air bearing surface used on the vacuum lock down puck 12. As

background, an air bearing is formed when pressurized air is introduced into the gap between two
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regi on between the flat plates. Because air has very |ow viscosity, the gap
between the two plates needs to be very small in order for the surface
friction WaUEM3the plates and the air to restrict the fPOWUSIVY ajr,
thus creating a pressure differential. Typically, the gap is on the order
of 5to 10 m This very small gap also requires that the plates be flat on
the order of 2 m nmaking the air bearings difficult to manufacture. The
pressurized air in the gap between the plates has a natural tendency to
expand flagsldleti priér fanthe ai beasdo gagportsiotd) ehedé musvheandsiti ve pessaire irf the m
pressure i s reduced which reduces stiffnﬁss of the air film Because a

stiff aiegien befvee hedptpigee Beoawseiiamysy 1B visseRive e SHRPEWeFR A Pon i s
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node of © operation is'referred to as "prel oadi lr;g the air film Prel oading

can be acstotpld fivedf thy asthwycreatingaypessigglifigrentiab af ymepllybihewep égan thgprigr ty) |

vacuum pbaionLr AHsnoad e ARy BRI sl SEA 53 oA o RS Ml Pace

that i neluf@shéait BéGRgs aimtidauld 1o iaeuiiui€gi on 40 and smal l er vacuum regi ons
42. The vacuum regions 40 and 42 are recessed surfaces which are parall el

to the main Ahe PIseAFiZeRisinthe gep beayeen e pla{es Mand BHWR EHiTsEeet e ons to
; T °S ! : .
creat € geisgfélglgtull Xl?wgfeg&ﬁ%ﬁt #?g%ﬁé\}%:aféﬁ’s A IOkl OffBeed WiSich RRAEINT

also in orifices pressurized air is introduced into
t he ai r stiffieess ofjthe aigfiimo Bediusga st s fomiif desersblaghage wusiibegedysedt TRigi ons 50
which are slightly recessed, on the .order of .1 fromthe-air beard ng
sur f ace FCHPRLYES F%%F@ﬁ‘éh%%yflﬂﬁ%‘?‘}%ﬂ% 4 19T ORI f%ajte krﬁe]mpn ressire IHO(?%Jefl

bear i ngodskidmis evemddiodi Shreicading” theeursilpp | Brelaiding Jdnite deshplishadl 89 using budes
relieved areas 51. What differs in this air bearing design fro _
convent PERREIMEAAITbepdng. by g cihd (G RGN sbot agnetin forggief 11 18R PSR FaSS g} gt r al
vacuum gegions 40, the snmall regions 42 are included between the inlet
orifices . In addition to preloading the air bearing, these regions al so
hel p to evaclefig. 3 hsuumiregibid are slimovn asksbadadpday. Ahe pypkeldhas @ bogomsurfaet of f .

T et B b0 Rl NG e Pl oo R il 4RO G mRS AR OF the

i nventi ealr fi have
" squeezagiondud ahd A1hieeteRA stulfcep hhildhiSire JdisllAadiht ntin 4if bédegeurfeg. osis
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_‘;Ling”gte tggaélﬁg aRBi ) des BYALS 48 rob B wllch PP&RIA AR 2R AR rBEuSHMND thdaiFb&ring-
Surrounding these orifices 48 are oval shaped regions 50 which are slightly recessed, on the
order of 12 um from the air bearing surface. These regions 50 function to stabilize the pressure
in the bearing and to evenly distribute the supply air. This design also includes relieved areas 51.

What differs in this air bearing design from conventional air bearing designs is that in

addition to the large central vacuum regions 40, the small regions 42 are included between the
inlet orifices 48. In addition to preloading the air bearing, these regions also help to evacuate the
air film when the supply air pressure is turned off. This configuration facilitates the rapid “lock
down” of the bearing of the invention. Without these regions 42, the air film would have to be
“squeezed” out from between the plates. The addition of these regions significantly reduces the
time for the system to achieve full stability after the lock down is applied. This puck design also

incorporates a kinematic (3 point) layout for the air bearing pads as shown in Fig. 3. This design



6 WO 01/39183 PCT/ US00/ 32101 reduces distortion due to | oad transfer ence
when the puck is brought into contact wwth the nachine base at e.
pr ef er r edwihetr39883pneurmat i ¢ "qui ck dunp” val ve 52 as shown E’-]S@PBZAOIbe used
to supply air to the air bearing puck 12 and air bearing ra|I 16. Supply
air is turned on and off electronically using a solenoid controlled air

val ve (not shown). In order to overcone the restricted flow of a sol enoid
val ve, the quick dunp valve 52 is used at the air inlet to the system The

qui ck d Lf%xc‘é?‘!ilgl%rtg% RITRb 48 tﬁnMﬁ&hﬂ%nﬁH@P@k i$ 3@uﬁﬁ4m0—r&&>ﬂta6w&l@biee r ubber

seal 54 opens and closes a large, free flow ng exhaust port 56 in the
val ve. A:aaoﬂl'merg)a%plaﬂqe supply pressure at an inlet 58 is higher than the

pressure in faj; Cp atld p%ri%u}ngug u%f}dugépops \M?je)%]gs 08 in @a%gtusegptgt 56 is

cl osed. As s fe 8y pres ure e sol enoid valve is
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pressure In the air bearing Kk du val Ve, 52 t hus
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or € qu'r@ﬁﬁé{e& P@\Q ot selehoili vaNe! B ghibk QMQB valRe 32 s 08 et B dir e by siicestem.

t hrough the sol enoi d because of pneumatic restrictions. A suitable quick

dunp val Vke Gdck dumpvalie 5b bmpkoy@wn@w%@@hﬁtwsﬂ The moyeabig yRer Seabdh.  The
system Of %Sga%ﬁé: osgsng 1 ﬁ@é ﬂX XMJSF%&P]’E‘% fﬁf e UHR/ s YUn,tgkbsrt‘}% dPMiyng parts,

no wear req rraln ance i rmo ubrlcatlon of perlodlc
r epl acerpeéssurefat mﬁﬂm&&ﬁﬁmghermmhe pressumaljnohe iviag (angen @v entletppit®h), shages

whi ch use. | eadscrews_and rolli el enent bearings i ui,re, bot h

| ubr i catG¥BFSERRIt peiSidlRsF ‘ﬁéﬁ?%‘@gﬁ%ﬁum rPr%Sﬁlérreéif?p&{W“?rh {%9 'VESREY ol | er
in the gRG-RIUE RAnBBEA el 53 defs thi BRIRfustPIHOTESal v the p2ddsiird nmh\é%lrtbbﬁlr(guck
12 to desired |l ocations nonitored by position encoders 26 and 30, Upon

arrival tatrap regdiyr ddhelqoisktdun, valiers2; thusaklomaltye solsnoiberl e orhereraotglyl Oi?é%ﬂ' ing
t hrough }\g\tls %ﬂm‘aﬁsﬁ éj 1y H%%Lci’ugosf h‘ﬁ’ﬁ' e ﬂrzgl%i%ﬁ tﬁljaﬁgkp%!ﬁrﬂx g a(ﬂdte;al?augtreén' te
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appar on@ B 58 SKEY PRe e oRe APk T2 | nt ended that ail such
nodi fi cati onghaRekiMALE Heli@RmtiBfs provides frictionless motion with no moving parts, no wear
and no required maintenance in the form of lubrication or periodic replacement of components.
This is a major advantage over motion stages which use leadscrews and rolling element bearings
which require both lubrication and periodic replacement.
In operation, the motion controller in the enclosure 34 controls the linear motors 24 and
28 to move the puck 12 to desired locations monitored by position encoders 26 and 30. Upon
arrival at a desired location, air is rapidly removed from the air bearing through the quick dump
valve 52 which locks the puck 12 to the granite base 32. At this time, fine position adjustments
are made by a micropositioning module carried on the puck 12.
It is recognized that modifications and variations of the invention disclosed herein will be
apparent to those skilled in the art. It is intended that all such modifications and variations be
included within the scope of the appended claims.

What is claimed is:



i ncluded within the scope of the appended clains. What is clained is: 7 WO
01/39183 PCT/ US00/ 32101 1. Spin stand platformconprising: an air bearing
puck for WOMBPI8ng a mi cropositioning stage, the puck conR¢VHSNEIHor two
di rensional notion on a surface, the mcropositioning stage adapted to
support a read head elenent; at |east one actuator for noving the puck to
a desired location on the surface; and apparatus for renoving air fromthe
air bearing puck to | ock down the puck to the surface at the desired

| ocation. 2 The spin stand platformof claim1l wherein the puck is vacuum
prel oaded. 3. The spin stand platformof claim1 further including a quick
dunp vallve f Spinrstanpch\pl#iEpraicompfipiggn t he air bearing puck. 4. The spin stand
pl at f or m of i - rei i i Ng: j r 8ehans.
5. “he. spi n & B o B A e
act uat odirh@sionainotian drhesypfack thenmardrosisibnidg stege adaptealrid sepreicorsad beaduat or

for novipng the puck in a second direction orthogonal to the first

directi 65MeBL The spin stand platformof claim5 wherein the two actuators
are linear mat1Rks ond actdi§r f6PMBviak @thuek & 4 aése@locali@i on thewhesi ad he puck
is constrained by an air bearing rail _enploying a conbinpation of vagcuum
prel oad and mpgases for panedveradir omtheais praring paskdiogpek dOrhibs Puet Riths Luriiker ei n
the air aPt ar.i ngd%uc(égognpl oys a kinematic (3 point) air pad |ayout. 8

¢ desi
2 The spin stand platform of claim 1 wherein the puck is vacuum preloaded.
3. The spin stand platform of claim 1 further including a quick dump valve for removing air

from the air bearing puck.

4. The spin stand platform of claim 1 wherein the air bearing puck includes vacuum regions.
5. The spin stand platform of claim 1 further including two actuators, one actuator for
moving the puck in a first direction and a second actuator for moving the puck in a second

direction orthogonal to the first direction.

6. The spin stand platform of claim 5 wherein the two actuators are linear motors.

7. The spin stand platform of claim 1 wherein the puck is constrained by an air bearing rail
employing a combination of vacuum preload and magnetic preload.

8. The spin stand platform of claim 1 wherein the air bearing puck employs a kinematic (3

point) air pad layout.



