Title: DI SC DRI VE SERVO TRACK WRI TER UTI LI ZI NG LOW DENSI TY GAS
Abstract: A nethod of witing servo patterns on a disc in a servo
track witer includes sealing the STWto form an encl osed1 gn@izms
environment and then filling the STWwith a | owdensity gas. ce
the seripngskiARIcAA LAPRLINTION RUBLISRED DRDER & PAFERE dOBYREEGTBN TREATHRET
may be purged fromthe STWand recycled by directing the purged gas
to a recovery systemthat separateggihe |owdensity gas fromair.

The dusowdrmintBiRctRdl Blop&tydrisadativht N2 0

| oaded Wit hi Mniér@oreBfead t er nat | Liﬁmﬁliuhmﬁmimﬂmwhllﬂmmmm||i||ﬂ||||

multi-disc witer having a plural & dedi cated servo witing

g "“ i
SO |

heads. T@® Is@mytnaUPublRstion Daleudes a “cover hauo) hgereatis@bPubiitation Nyeiai NQ
for | oadi n§ Mayt2663 (08082e035c drive PQT he STWWQO 63/03881¢60 A1di sc
st ack—within_the NDW

(51) International Patent Classification’; G11B 5/596 (74) Agent: LUCENTE, David, K.; Seagate Technology LLC,
Intellectual Property - COL2LGL, 389 Disc Drive, Long-

(21) International Application Number: PCT/US02/16131 mont, CO 80503 (US).

(22) International Filing Date: 20 May 2002 (20.05.2002) D gzs"gxt;‘g,s%%{gf’g‘;“g)z" ’é}i” ?:}G{ g\} ’ég’gg: ég
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

(25) Filing Language: English GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(26) Publication Language: English MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, 8D, SE, SG,

SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

(30) Priority Data: YU, ZA, ZM, ZW.

60/340,997 30 October 2001 (30.10.2001)  US (84) Designated States (regional): ARIPO patent (GH, GM,

. KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

(71) Applicant: .SEAGATE TECHNOLOGY LLC [US/US]; Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

920 Disc Drive, Scotts Valley, CA 95066 (US). European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,

GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(72) Inventors: FIORVANTI, Louis; 4413 Pali Way, Boul- (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
der, CO 80301 (US). SHEERAN, Steve; 1631 South Terry NE, SN, TD, TG).

Street, Longmont, CO 80501 (US). OXLEY, Randy; P.O.
Box 179, Jamestown, CO 80455 (US). PASIL, Jerry; 1713  Published:
Dora Street, Fort Collins, CO 80526 (US). —  with international search report

[Continued on next page]

(54) Title: DISC DRIVE SERVO TRACK WRITER UTILIZING LOW-DENSITY GAS

300

(57) Abstract: A method of writing servo patterns on a disc in a servo track writer includes sealing the STW to form an enclosed
interior environment and then filling the STW with a low-density gas. Once the servo patterns are written to the disc, the low-density
gas may be purged from the STW and recycled by directing the purged gas to a recovery system that separates the low-density gas
from air. The disc may be preinstalled within a disc drive which in turn is loaded within the STW. Alternatively, the STW may
comprise a multi-disc writer having a plurality of dedicated servo writing heads. The servo writer includes a cover having a sealable
opening for loading either the disc drive in the STW or for loading a disc stack within the MDW.

03/038816 A1l

WO



WD 03/038816 -1 1 9 APR 2006 PCT/ US02/ 16131 DI SC DRI VE SERVO TRACK
VRI TER UTI LI ZI NG LOW DENSI TY GAS Rel ated Applications This
application clains priority of United States provisional Lﬁ APR 2006
application Serial Nunber 5 60/ 340, 997, entitled "Method an

Appar at us for Cont a| NIRRY

Tr ack—W ' . ,
J. Floravantl Steve T Sheeran and Randy L. CXIey Fleld of the

| NV e frisrrid coddF hidgrhey ppiaiat reGrioeletes generally to disc drive servo
tracl?"cﬁ]/}“’("gl‘l’élcff“%fd”" { PRFTEErSFTy to a servo track wiiter that
i's flfﬁéd"%m%'”wo |ve y | ow-density gas during the servo
writing process. Background of the Invention 15 A disc drive
typically includes a base to which various conponents of the disc
drive are nounted. A top cover cooperates with the base to forma
housi ng that defines an internal, sealed environnent for the disc
drive. The conponents include a spindle notor, which rotates one or
nore discs at a constant high speed, and an actuator assenbly for
witing information to and reading information fromcircular
tracks on the discs. The actuator assenbly includes a plurality 20
of actuator arns extending towards the discs, with one or nore

fl exures extending fromeach of the actuator arns. Munted at the
di stal end of each of the flexures is a read/wite head, which
includes an air bearing slider enabling the head to fly in close
proxi mty above the corresponding surface of the associated disc
during operation of the disc drive. Wien the disc drive is powered
down, the heads may be noved to a | anding zone at an innernost
region of the discs where the air 25 bearing sliders are allowed to
| and on the disc surface as the discs stop rotating. Alternatively,
the actuator assenbly may nove (unload) the heads beyond the outer
circunference of the discs so that the heads are supported away
fromthe disc surface by a | oad/unload ranp when the drive is
powered down. Disc drives typically include a servo system for
controlling the position of the heads 3o during both seeking
operations (noving fromone track to another) and read/wite
operations where the head nust precisely follow the circul ar

track. One type of servo systemis a dedicated
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estimate the position of the heads at such tines that the heads are
not |ocated over the enbedded servo information. Wth both
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includes an air bearing slider enabling the head to fly in close proximity above the corresponding

surface of the associated disc during operation of the disc drive. When the disc drive is powered
down, the heads may be moved to a landing zone at an innermost region of the discs where the air
25  bearing sliders are allowed to land on the disc surface as the discs stop rotating. Alternatively,
the actuator assembly may move (unload) the heads beyond the outer circumference of the discs
so that the heads are supported away from the disc surface by a load/unload ramp when the drive
is powered down. ‘
Disc drives typically include a servo system for controlling the position of the heads
30  during .both seeking operations (moving from one track to another) and read/write operations

where the head must precisely follow the circular track. One type of servo system is a dedicated



30 servo-patterns onto the target disc surface. However, as the
track density increases, it becones increasingly |likely that
errors will be encountered during the servo witing priogeARBR 2008
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sol uése@blyldaring the servo writing procedure. The position detection system provides correction

signals to a motor within the positioning system to correct any errors in the position of the servo
25  heads during operation of the STW.

In a continuing effort to store more data onto existing or smaller-sized discs, the disc
drive industry is continually attempting to increase the capacity of each disc or platter by
increasing the track density (i.e., the number of tracks per millimeter). Increased track density
requires more closely spaced, narrow tracks and therefore enhanced accuracy in the recording of

30. servo-patterns onto the target disc surface. However, as the track density increases, it becomes
increasingly likely that errors will be encountered during the servo writing process. For example,

the servo writing head may experience resonance vibrations during operation, which alters the
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the helium gas to escape the confines of the drive during operation of the STW.

Accordingly there is a need for an improved STW that can maintain desired
concentrations of helium or other low-density gases in a cost-effective manner. Furthermore,
there is a need for both a helium-filled STW that works with previously assembled disc drives as

25  well as a helium-filled STW that has dedicated servo heads for writing servo information to discs
prior to assembly of the discs within a disc drive. The present invention provides a solution to

this and other problems, and offers other advantages.



interior environment wthin the STWand includes a seal abl e openi ng
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MDW is filled with the low-density gas, and then unloading the heads from the disc surfaces

before purging the low-density gas from the MDW.

25 Another embodiment of the present invention is a servo writing assembly that includes a
STW having a base for supporting a spindle motor that rotates the disc and a servo writing head
that writes servo patterns on the rotating disc. A cover attached to the base forms an enclosed
interior environment within the STW and includes a sealable opening for loading the disc within
the STW. The cover further includes an inflow port for directing the low-density gas from the

30  source into the interior environment of the STW prior to writing servo patterns on the disc and an

outflow port to allow the low-density gas to be purged once the servo patterns have been written
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S ee11<<)w-density gas includes a cover mating with a base of the STW to define a sealed interior

environment within the STW. The cover includes a sealable opening to allow insertion of the

disc drive within the STW. Alternatively, the STW has a plurality of dedicated servo writing
20 heads for writing servo patterns simultaneously to a plurality of discs in a disc stack and the

means for recovering the low-density gas includes a cover mating with a base to define a sealed

interior environment within the STW. The cover includes a sealable opening to allow insertion

of the disc stack within the STW.

These and various other features as well as advantages which characterize the present

25  invention will be apparent from a reading of the following detailed description and a review of

the associated drawings.

Brief Description of the Drawings

FIG. 1 is a plan view of a disc drive for use in a servo track writer incorporating a

30 preferred embodiment of the present invention.

FIG. 2 is a perspective view of a STW in accordance with a preferred embodiment of the

present invention incorporating the disc drive shown in FIG. 1.



operation about a bearing shaft assenbly 112 positioned adjacent
the discs 108. The actuator 25 assenbly 110 includes a plurality of
actuator arms 114 which extend towards the discs 108, W% APRoddbor
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flex, assenbly 130 provides the requisite electrical connection
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fpovenent of the actuator assenbly 110 during operation. The flex
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tracks on the discs 108 through the use of an actuator assembly 110, which rotates during a seek
operation about a bearing shaft assembly 112 positioned adjacent the discs 108. The actuator

25  assembly 110 includes a plurality of actuator arms 114 which extend towards the discs 108, with
one or more flexures 116 extending from each of the actuator arms 114. Mounted at the distal
end of each of the flexures 116 is a head 118, which includes an air bearing slider enabling the
head 118 to fly in close proximity above the corresponding surface of the associated disc 108.

During a seek operation, the track position of the heads 118 is controlled through the use

30  of a voice coil motor 124, which typically includes a coil 126 attached to the actuator assembly

110, as well as one or more permanent magnets 128, which establish a magnetic field in which

the coil 126 is immersed. The controlled application of current to the coil 126 causes magnetic



after the conclusion of the servo witing process. Additionally,
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di Sgﬁeg Eﬂevc%nglggorll of the servo writing process. Additionally, the opening 140 preferably

extends over the outer diameter 129 of the discs 108 to provide access to a separate clock head
(not shown) that may be used to write a clock pattern to the outer diameter of the top disc 108.

25  The clock pattern is written at the start of the servo writing procedure and is later read by the
clock head (not shown) to provide a timing reference for the servo heads (e.g., the heads 118 of
the disc drive 100) as the servo heads write the servo patterns to the discs 108. The procedure for
writing a clock pattern to the disc 108 is well known in the art and thus will not be discussed
further herein as the details of both the clock writing procedure and the servo writing procedure

30  are not important to the present invention.



20 renoved fromthe STW 200 and the openings fornmed in the disc
drive 100 (e.g., the opening 140 in the top cover 104) for witing
the servo patterns are closed to create a scal ed interji gr ARR t2006
the dj | 100. The STW 200 preferably includes '
fixtur\eﬁgogggﬁgé\?i ng a granite block 204 and a nounti n%%?@élgg6
with a calibrated, level top surface 208 that serves as a

mechani cal 25 reference for the ST 200. A nounting base 210
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in the top cover 104) for writing the servo patterns are closed to create a sealed interior within the

disc drive 100.
The STW 200 preferably includes a mounting fixture 202 having a granite block 204 and

a mounting plate 206 with a calibrated, level top surface 208 that serves as a mechanical

25  reference for the STW 200. A mounting base 210 includes an upper clamp plate 212 and
plurality of clips 214 for securing the disc drive 100 within the STW 200. The disc drive 100 is
preferably loaded into the STW 200 by robotic means to ensure that the drive 100 is properly
seated within the STW 200. Tt is preferred that the drive 100 be fixed and level within the STW
200 prior to the start of the servo writing process.

30 A pusher block assembly 220 (shown schematically in FIG. 4) is preferably positioned
below the disc drive 100 and includes a pusher pin 222 (FIG. 4) that extends upward through an



di fferent STWconponents. The cover 300 includes a front face 302
defining an opening 304 for receiving the disc drive 100 within
the interior environnent defined by the STW200 and tHeg ARR €006300.
A door ' referably hinged al ong a bottom edge
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gas is quickly brought up to the desired |evel épreferably.greater
t harus&in conjunction with robotic means for automatically loading and retrieving the drive 100

from the covered STW 200. A seal 308 around the periphery of the opening 304 acts in
conjunction with the door 306 to form a substantially sealed internal environment within the
25  covered STW 200 when the door 306 is closed.

As explained in greater detail below, one of the purposes of the cover 300 is to allow for
recovery of helium (or another low-density gas) that is introduced into the disc drive 100 during
the servo writing process. Specifically, while helium gas is preferred, other low-density gases
may be used provided that the gas has a lower density than air. In a preferred embodiment, the

30  gas will have a density that is approximately 20 percent that of air. The cover 300 preferably
includes an inflow port 320 and an outflow port 322 (FIGS. 3 and 4) for respectively introducing



15 percent and, nore preferably, 95-99 percent). However, because
the disc drive 100 includes a nunber of openings to facilitate the
servo witing process described above, the helium | eaks fAPRTZ006he
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known types of gas recovery systems, and the particular design or construction of the helium
recovery system 410 is not important to the present invention. Thus, the operation of the helium
25  recovery system 410 will not be explained in any further detail.

Because the helium gas (or other low-density gas) used during the servo writing process
must meet the purity and particulate requirements of a class 10 clean room noted above, it is the
use of the cover 230 and the helium recovery system 410 that allows the disc drive and the STW
to be filled with relatively high concentrations of helium in a cost-effective manner. However,

30 the use of high helium concentrations while writing servo patterns within a disc drive 100 creates

problems of its own since the heads 118 (e.g., the air bearing sliders) are designed for operation
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disc drive 100. In the preferred embodiment, the conduit 404 is directly inserted within the
opening 140 (FIG. 1) in the top cover 104, although it is understood that the conduit 404 could be
inserted into any other opening formed within the disc drive. The helium gas is preferably

25  directed into the drive at a flow rate of 8 SCFH, and step 506 continues until a helium
concentration of at least 95 percent is preferably obtained within the disc drive 100. While a
separate sensor may be used to determine actual (real-time) helium concentrations within the
drive 100, it is preferable to experimentally determine the time required to reach the desired
concentration level at the prescribed flow rate.

30 As the helium concentration within the disc drive 100 continues to rise, the helium
escaping from the drive 100 tends to fill the interior of the covered STW 200 so that the air



t he desired helium concentration has been obtained), the helium
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patterns in a helium environment reduces the types of etrors described above and permits the disc

tracks to be written at a higher density, thereby resulting in a greater storage capacity for the disc
drive 100.

25 In the next step 510, once the servo writing process has been completed, and while the
drive 100 is still spinning the discs 108 at their normal operating speed, the helium flow from the
source 400 is halted and the air source 402 is activated to direct a flow of air through the inflow
port 320 to purge the helium from the disc drive. As noted above, the flow of air is preferably
kept at 8 SCFH while the helium recovery system 410 preferably maintains the flow out of the

30 STW 200 at 13 SCFH so that the helium will be quickly purged and replaced by air. The mixture



prior to noving the heads either to the park zone 120 (FIG 1) in
the case of a contact start/stop ("CSS") drive, or priorkééj)

unl oadi ng the heads onto a ranp (not shown) in a | oadAudl 28065 ¢
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posrpmmﬂq te, theSRugp 49for subsequent servo track writing operations. 1he method the

terminates at step 518, and the entire process repeats itself with a new disc drive at step 500.

The above description of the STW 200 and the cover 300, as well as the method described
25 in FIG. 5, applies primarily to a servo track writer that works in conjunction with a pre-assembled
disc drive 100 and that utilizes the actuator assembly 110 and the heads 118 of the disc drive 100
to write servo patterns to discs 108 that are already installed within the drive. However, the
present invention may also be used with dedicated servo track writers that write servo patterns to
a plurality of discs prior to those discs being assembled within a disc drive. This type of servo
30 track writer 600 is shown in FIG. 6 and is referred to hereafter as a multi-disc writer (“MDW”) to

differentiate it from the more conventional STW 200 shown in FIG. 2.



5 FIG 6. The actuator assenbly 604 includes an E-bl ock 612 having
a plurality of actuator arns 614 for positioning a plurality of
servo recording heads (not separately shown in FIG 6)} §oARR 2086
servo Ry dskkdags ONto a plurality of target discs 620. PU}:;[@%%% 620
are preferably secured to a spindle notor hub assenbly I'n a
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spindl e hub 626 so that the hub 6284and the stack of discs 620 can
be detached froma 10 spindle notor 628 to _ease the process of
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63@nd$ bftcabWVHHdIEr #fidll. Of course, the servo writing heads do not make physical contact

with the respective disc surfaces since the spindle motor 628 is activated to spin the discs 620 at a

predetermined rate prior to disengaging the comb.
In previous versions of the MDW 600 shown in FIG. 6, the heads “fly” on an air bearing a
25  predetermined distance over the surface of the discs. However, as with the STW 200 shown in
FIG. 2, the MDW 600 also suffers from drag-induced vibrations due to aerodynamic drag forces
experienced by the plurality of discs 620 rotating at a predetermined high speed within the MDW
600. Previous attempts to reduce the aerodynamic drag force on the discs 620 have included the
use of an air dam 630 that can be pivoted into position about a pivot assembly 632 prior to
30  activation of the spindle motor 628. The air dam 630 defines a series of gaps for receiving each

of the discs 620, thereby stripping the air away from the surface of the disc as a portion of the



suffers from undesirabl e drag-induced vibrations which tends to
limt the track density of the servo patterns that can be witten
to the discs. Referring to FIG 7, the MDW 600 of thel§ &PBn2006
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the inflow port 720. The servo writing process would then take place in a helium environment

(having a helium concentration greater than 50 percent and preferably 95-99 percent) before
25  pumping air back into the MDW to flush the helium out through the outflow port 722 to a helium
recovery system (not shown in FIG. 7). Once air has replaced the helium within the MDW 600,
the heads can be unloaded from the discs 620 and the actuator assembly 604 can be returned to
the load/unload position shown in FIG. 6.
However, the dedicated nature of the MDW 600 means that the servo writing heads need
30 ot be optimized for operation in an air environment. Rather, the heads, suspensions and actuator

arms 614 of the MDW 600 may be specifically optimized for operation in a helium environment
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operation 502) to form an enclosed interior environment. The sealed STW (such as 200 and 600)

is then filled with a low-density gas (such as in operation 506) until the concentration of the low-
25  density gas within the STW reaches a predetermined level. The STW is then activated (such as
in operation 508) to write servo patterns on the disc (such as 108 and 620) within the low-density
gas environment of the STW. In one preferred embodiment, the predetermined concentration of
the low-density gas is at least 50 percent.
The disc (such as 108) may be preinstalled within a disc drive (such as 100) so that the
30 loading step (such as operation 502) comprises loading the disc drive (such as 100) within the
STW (such as 200). Alternatively, the STW may comprise a multi-disc writer (“MDW?”) (such as



STW (such as 200). Alternatively, the STWnmay conprise a multi-disc
witer ("MDOW) (such as 1 9 APR 2006 WO 03/038816 PCT/, Uﬁ%ﬂ%%@?’c
-17 600) having a plurality of dedicated servo writi nd h

that t{Qe d:@aghég step (such as operation 502) conpri gog,%q'hpg a
stack of discs (such as 620) within the MDW (such as 600§. The STW

(such as 200 and 600) includes a cover (such as 300 and 700) havi ng
an opening (such as 304 and 704)-f-or |oading either the disc drive
(such as 100) in the STW(such as 200) or for 5 |gading a_.disc

st 600 hewng A pgausalaz o degicete erve wrigpgAneads spehthat gy ‘:‘d?% %ielg(ﬂ}‘ét} 3 such
as 300, isb 0ok 5@@5 ¢ Bl aP6203 ABnAEE NASY (§iRh 25 660) N9
th@ggggﬁgﬁé)%%%%ﬁgggbgggég%: Oiy.&¥ﬁe netﬁod may fprtéer [nclade

t NEhsSEW (Sfichusr2g0 and 6003 ifSIidés s caver GaclP@B08radd B00) having e epening (such

bl 54 D0GE oot e preriseriae (s TOb) e STREGufA00) fiket "
5| Ov&a&&ﬁgaidﬁsx s%)% (SR 6295 %itha the WDV téuch 8 56U)| MBe SvepP(staiaaB08snd 0

operatron 51 of the nethod includes directing the purged
| o70) ducdidey agasr (suahras SAGaFTANG] fu g¢nling thexpening (Fuelney 3‘?‘@ 784)s

recovery, syste such as 410) t I ' m
T o e A e Rc g s bt 37 R dnd Sty (K a8 bkt 15 of 0
( sishd@sinl B8)(sudhhe imSdehution 510)tane thenredydlitgsthe perged gas (sfch poineoperaionp
the disc drive (such as 100), in an air vViro nentéggsluch as, in
op8tat froenesmabodpnend the lgwrdeppitygps cprapP Yy eEX %i%tﬁ%{sf@‘ Fas

10 gf %s'ﬁ/egat 5 51 B) SRR %&h%ﬁ iRABLs dirckAndhd gh&%& 1GYR WG] BasTR tHel W Whi(sieh

suc I'n an air environment (such as in operation
5129 208 dnet 60O QI gag recteery systenhe(ssihtag 44@)to Separate the lasPdersityi grs Hem i

operatign 510) t he er and, when the STW.i h as
600) hawhﬁ@a‘(f %‘f@%ﬂc Fi/?@gl S‘H@’&Hﬁﬁféé)&méee&@co%ei%fu}é{ﬁﬁg %@Jﬁl\@m{%p |ﬁm zed
f OfyhSLink A& the ¥epl 8NSIwering @S theldke dfFé (Mach hs U0y Bk difenvibd@perm{such
| oadi ng the dedicated servo witing heads onto the surfaces of the
di sia opstation 584)@rioy tosfilliathe SHW with thedow depsityrzas (speh #gn sperpppn %@N

600) with th i s i | Q508) .
53T B 50 o035 o ¥ G0Sagl el

Servo rtrn ads are prefera
unkpHdaer purging titosiehaiyeas frbmitheSTWSswh(as ircopezios 309). (i thopthen t he
step of purging the | ow densi as (such.as in.operation.510) from
t hbaWDWh?fS@é@T%ﬁés IOV (Sﬂﬁlb?*hé,‘%) ?‘M o‘ftj dfﬂggtﬁ‘ﬁ &LEh ?uﬁ%l)éer?fl % on
maﬁ)tﬁﬁizg(?ﬁﬁ 'hké’%da B-RnS6'24O Y tabth&@incREesABS GBPLYIoAERg e idbdibged er Vo
pa I SC

erns on a (such as 108 and 620) in a IowdensityO%as_
envérvowrniting heafls entasbeubihges ofithewises (sickesr628) subsgarenirtp therstep-os filling

o SASB % TNEP A LA o0 matans o

dedicated servo writing heads are preferably unloaded from the surfaces of the discs (such as 620)

prior to the step of purging the low-density gas (such as in operation 510) from the MDW (such
as 600).
Another embodiment of the present invention may be described as a servo writing
25 assembly for writing servo patterns on a disc (such as 108 and 620) in a low-density gas
environment. The assembly includes a servo track writer (“STW”) (such as 200 and 600) having
a base (such as 202 and 602) adapted to support a spindle motor (such as 106 and 628) for
rotating the disc (such as 108 and 620) and a servo writing head (such as 118) for writing servo
patterns on the rotating disc. A cover (such as 300 and 700) cooperating with the base (such as
30 202 and 602) forms an enclosed interior environment within the STW (such as 200 and 600).
The cover (such as 300 and 700) includes a sealable opening (such as 304 and 704) for loading
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pahis@ﬂhBE’ 1aRink Reltb Hack Wher (8TW”) (such as 200 and 600) connected to a source of
low-density gas (such as 400) for filling the STW with low-density gas prior to writing servo

patterns on a disc (such as 108 and 620). The servo writing assembly includes means for

recovering the low-density gas subsequent to writing the servo patterns on the disc. The gas
recovery means preferably includes means (such as 402) for purging the low-density gas from the
STW (such as 200 and 600) and means (such as 410) for separating the low-density gas from air.
In one embodiment, the disc (such as 108) is preinstalled within a disc drive (such as 100) and the
STW (such as 200) includes a base (such as 202) for supporting the disc drive (such as 100), and
the means for recovering the low-density gas includes a cover (such as 300) mating with the base
(such as 202) to define a sealed interior environment within the STW (such as 200). The cover
(such as 300) includes a sealable opening (such as 304) to allow insertion of the disc drive (such
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and as defined in the appended clainms. 19 APRIL 2006 -20 C ai ns
WHAT IS CLAIMED IS: 5 1. A nethod for witing servo patterns to a
disc, conprising: rotating the disc in a | owdensity atHARREPW
conprising Hel ium at a concentration of at |east 95% and witing
the servo patterns to the disc dur®fng the rotating step. 10 2. The
met hod of claim 1, wherein the rotating and witing steps are
carried out in a mlti-disc wiggfmd MW and wherein the nethod
further conprises subsequently Tenpving the disc on which the
servo patterns are witten fromthe MDWand installing said disc
onto gvrTIdlavept®r in a disc drive. 15 3. The nethod of claiml1,
further conprising a prior step of installing the disc onto a
spindle notor in a disc drive so that the rotating and witing
stﬁepstare pansthed forwmngsersapdﬁdnnsm dusua:orﬁpnsmbe met hod of claim
rota iating rot t| on of

h .
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conpr NS my'tigdiss yderd VBN Cytdé'ph%ﬁ'nﬁ@@ medharhfutther caneniseresysaquently

at mos R GME iise HEARITHRNBABNMatRis Ad WRSENEES tsOMDWbLnLhe head

continues to maintajn aerodynam c support adjacent the disc by
reci r BYPYRY $C FisaraIce FndeMatertin oidicthi¥esecond air at nosphere
after the witing step. 6. A nmethod for WW|t|ng servo patterns to a
dj conpLi Si rotatin i i ient ajr atnmpsphere so
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4, The method of claim 1, wherein the rotating step comprises:

20  initiating rotation of the disc in an ambient air atmosphere so that a data transducing
head achieves aerodynamic support adjacent the disc by recirculating fluidic
currents in the air atmosphere; and

while continuing said rotation, replacing the air atmosphere with the low-density
atmosphere so that the head maintains aerodynamic support adjacent the

25 disc by recirculating fluidic currents in the low-density atmosphere.

5. The method of claim 4, further comprising a subsequent step of replacing the
low-density atmosphere with a second ambient air atmosphere so that the head
continues to maintain aerodynamic support adjacent the disc by recirculating fluidic

30 currents in the second air atmosphere after the writing step.

6. A method for writing servo patterns to a disc, comprising:
rotating the disc in an ambient air atmosphere so that a data transducing head
achieves aerodynamic support adjacent the disc by recirculating fluidic

35 currents in the air atmosphere;



-21 while continuing said rotation, replacing the air atnmosphere
with a lowdensity atnosphere conprising an inert gas of selected
concentration and having a density less than said air HMB43% e
so that the head maintains aerodynam ¢ support adjacent the disc
by recirculating fluidic currents'3n the | owdensity 5 atnosphere;
and using the head to wite the servo patterns to the disc while

the heafle b§nmﬂﬁfgasbﬁﬂro'rd‘nont RBIdcHy e %'&Mo%%@h@b%w Ziens-ﬁbe met hod
of claim®6, further conprising a subsequent step of pl aci ng the
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t h& repl aciongodcherd; ansidensi ty at rmsphere 15 step further conprises
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a step of #hebsediemstyl gimaspliérag user data to the disc in the
presence of an anbient air atnosphere. 20 10. The nethod of claim
6, wherein the | owdensity atnosphere conprises Helium gas at a
concent r at enmeathoghtof lcksdrstd. Ber comprising a subsequent step of replacing the

10 low-density atmosphere with a second ambient air atmosphere so that the head
continues to maintain aerodynamic support adjacent the disc by recirculating fluidic

currents in the second air atmosphere after the using step.

8. The method of claim 7, wherein the replacing the low-density atmosphere
15  step further comprises employing a fiuidic recovery system to capture the low-density

atmosphere for reuse.

9. The method of claim 6, further compirising a step of subsequently writing user
data to the disc in the presence of an ambient air atmosphere.

20
10. The method of claim 6, wherein the low-density atmosphere comprises Helium

gas at a concentration of at least 95%.





