Title: SPINDLE HUB AND BACK | RON ASSEMBLY [err] Abstract: The present
invention is related to a disk drive hub/back ion confi gur dfPEFVeHe
resists distortion upon changing tenperature of the disk drive. The

huh/ back [1R2)ONTIRNTIONALAPPIIOATION $UBLISNIENUSDRR BIECATENINC@IPERNBONITRESTY (PeTuCi ng
HDI probl ens. 19 DECEMBER 2006 WD 2004/001743 PCT/ US2003/ 019804 SPI NDLE
HUB AND BA|C{{9)HQ|§JN| A&ﬁEA\;{B};i‘n{p@lf@pl] /,J‘.,,-‘ ication clains priority to U S
Provi si onal Appl i oghhigiioder i a Nunp&q(Ppo

T A A M . i) 1T VT T T
nunber STL 3185. The foregoi ng pat ens&gs®pl i cati on, which is assigned to
t he assi gnes) Giterhdidnf) PeBIRMonaRR! | cation, is i(ﬂ(!)dﬁtpﬂiﬁﬁdrﬂﬂ’dbﬁfaﬁmehyber
reference |31 Ddc&nmtzooem 123903¥G?C1JNIP@T THE | NW@I monmg;y@rmqter

i nfor
The dat @yl Iﬁtelrlefaﬁm pled ¢1£;$mmﬁe nt r@ﬁstw/&s: k$7zpinvanorr&gﬁ%mw@t &krbrrn 1§ohefaﬁd@rcm of
magneti c tansitions. The di sks are nount edc@Bcoas Gy adlssosand). t he
information is accessed by an actuator which noves a magnetic transducer
radi al | 9D dviematioppd AppligptipraRienbef t he di sk anmd) akdn@EIIOSTILA/ISGHUCLE Sagddk Tdhnbihe
concentric tracks. The di sk PdAF*YP e ar eeymbhmuibiche 1 9p2005¢ Bitive.Groto¥illa, CA
suppor t ,5hg Lrtnanaona?’.% i sks, a0 Bhteyd at “Wighdspeeds by means of an

el ectrlc not or ]E) gﬁa rrportant requirenents for magnetic disk files are
qui ck agsasmgimedata together withpgihi g Sesisapiddiates (oraly N BEGEH K KRsShi gh
rotational speed of the disks. On average, it takes a half of a rotation
of a di @R Publeatipmbangiegd: r ed data to rBabsh t'H 'é‘Shet‘ransducer after the actuator

has p05| t| oned ,Lhe transducer at the desire{ itk ”l”e onat“lgﬁc p‘t” (hi.gher. L he
Dat expiration o lme lml or me

speed tf Petates, the auigh g tl;yg desuﬁ el A CANDE n ARG fnﬁgfe it of

Simlarl y 10 63% 6er rgbtsgftémggz& oot %usesmﬁm&nemdata to pass the

(71) Applicant: SEAGATE TECHNOLOGY LLC [US/US];  For two-letter codes and other abbreviations, refer to the "Guid-
Intellectual Property Department, Building 15, 920 Disc  ance Notes on Codes and Abbreviations" appearing at the begin-
Drive, Scotts Valley, CA 95066 (US). ning of each regular issue of the PCT Gazette.

(54) Title: SPINDLE HUB AND BACK IRON ASSEMBLY

120

s
v NS
> 7|
S ral \
OO 4
2
N N N,
Y - N
114
10

(57) Abstract: The present invention is related to a disk drive hub/back iron configuration that resists distortion upon changing
temperature of the disk drive. The hub/back iron configuration thus prevents distortion of the disks, reducing HDI problems.
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transducer, increasing the data rate at the transducer. [0004] Increased
capacity is also inportant and has been acconplished by i néPe&dPr %ot h

t he dat a wensiop1sr di sk and the nunber of disks in a gcras2epatsos The
nunber of disks able to occupy a given space has been increased by packing
the di sks closer together. r 19 DECEMBER 2006 WD 2004/001743

PCT/ US2003/ 019804 [ 0005] The conbi nation of higher spindle speeds and the
i ncreased nunber of disks has resulted in increasing the operating
tenperatures of high capacity, high performance disk drives. The changi ng
tenperature has a conpounding effect in that increased tenperature of the
rotor reduces the notor efficiency and increases resistivity, thereby
increasing the tenperature even further due to the increased w nding

resi st ance. [00063|SFNF;|_ H}’EAW Pﬁmqﬂe %§SEWEI$X' es and stator
used tor dis

assenblies are conmon rive app i'cations r ot or
generally carries a mul t| -polar nmagnet, which is nounted about a | ower
peri phery of the rotor. The stator typically includes a radially-oriented
magnet, wilP#01i he Tus aanpligatish stadms priorithdo nelgheProvidiored napeidaticrs Sbriah t he

| ocation I tod N [ L. «dfpe ulti- | ar..magnet
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[ 0007] | n Eharypl Qistodioss ntiyrney di)dxepaum’ber SAMLOB/ 85.at The dordgolhgr pateat, t he
stator is i sk.drive bas ate the rotor assenbly is
nmounted to Fg)?gél oﬁgs\k’ﬁ?rﬁag %%?”ﬁ%?? ut% eR?ntESuPreéeeRﬂaP%‘ﬁ 10 I'%
shaped shahtorp{n@&&ﬂ}ermrbyo‘eferemmﬁmsrdnﬁr@i. the rotor/stator assenbly
include the rotor shaft, bearings, a sleeve, a hub, the stator and stator

magnet, a &&kdg&guDgF\?ﬁé IWEbiﬁpﬂ one disk. The increases in
t enper at ur effect all conponents of the
rotor/stator assenbly. Moreover, the i ncreases in tenperature nmay affect
t he way i O8I ch @mp@bm&migné&@‘tm\aﬁm torandakad ifrom & cotetirghreobiigrg or
medium. The data is recorded in concentric tracks of a magnetic disk in the form of
magnetic transitions. The disks are mounted on a spindle and the information is
accessed by an actuator which moves a magnetic transducer radially over the
surface of the disk and aligns the transducers with the concentric tracks. The disk
and spindle are mounted for rotation on a support shaft and the disks are rotated at

high speeds by means of an electric motor.

[0003] Important requirements for magnetic disk files are quick access to data
together with a high data rate. A key to both is high rotational speed of the disks.
On average, it takes a half of a rotation of a disk for the desired data to reach the
transducer after the actuator has positioned the transducer at the desired track.
Thus, the higher the speed the disk rotates, the quicker the desired data can be
accessed. Similarly, faster rotation of a disk causes more data to pass the
transducer, increasing the data rate at the transducer.

[0004] Increased capacity is also important and has been accomplished by
increasing both the data density per disk and the number of disks in a given space.
The number of disks able to occupy a given space has been increased by packing
the disks closer together.



interact with each other, as the various conponents are made of differing
materials wth different coefficients of expansion. |ndeed?® EiH'PeET3%Hg

ext ents olothewoeis3 expansi on in adjacent parts can di stortuskévs/019804
rotor/stator assenbly as well as the disks, causing head/drive interface
(HDI') problems. [0009] Thus, it is of interest in the art to develop a
rotor/stator assenbly that undergoes decreased distortion at high
tenmperatures. 2 19 DECEMBER 2006 WD 2004/001743 PCT/ US2003/ 019804 SUMVARY
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The inner WPty resieimeedat es a stator and the outer notch accommodat es a
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[0007] In a typical assembly of a separate rotor/stator configuration, the stator is
mounted to a disk drive base plate, and the rotor assembly is mounted to bearings

that are, in turn, mounted about a cylindrically shaped shatft.

[0008] Various components of the rotor/stator assembly include the rotor shaft,
bearings, a sleeve, a hub, the stator and stator magnet, a back iron, as well at least
one disk. The increases in temperature in the disk environment may effect all
components of the rotor/stator assembly. Moreover, the increases in temperature
may affect the way in which the components are placed in relation to each other or
interact with each other, as the various components are made of differing materials
with different coefficients of expansion. Indeed, differing extents of thermal
expansion in adjacent parts can distort the rotor/stator assembly as well as the

disks, causing head/drive interface (HDI) problems.

[0009] Thus, it is of interest in the art to develop a rotor/stator assembly that
undergoes decreased distortion at high temperatures.



I nner and outer notches defined by a separating nmenber. The inner notch
acconmpdates a stator, the outer notch accommbdates a back PPEFMERE A her ,
t he sepawetzi)(mg)omaber has an outer sidewall. In additi ear/usb@3adissks drive
i ncludes a back iron disposed within the outer notch of the hub, where the
back iron has an inner surface proximate the spindle and coupled to the
outer surface of the separating nenber of the hub, and an outer side wall
proximate to the at | east one disk and not coupled to the outer side wall
of the hubguMMAR®'OF treE givaENTONVe i ncl udes a shaft supporting at | east
one end of "The annular hub; a flTuid dynam c bearing system conprising
fluid in a gap between the shaft and the sleeve and the annul ar hub and
the sleeve; a stator; and a cover adapted to couple with the base. 3 19
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al t er nat i veidewall. The hub and back iron assembly also includes a back iron disposed within

the outer notch of the hub. The back iron has an inner surface proximate the spindie
and coupled to the outer surface of the separating member of the hub, and an outer
side wall proximate to the at least one disk and not coupled to the outer side wall of
the hub. The coupling of the hub to the back iron may be accomplished by any

number of means, including, but not limited to, gluing or press fitting.

[0011] In addition, the present invention provides a disk drive comprising: a base;
a spindle; an annular hub having an inner side wall proximate the spindle; an outer
side wall proximate the at least one disk; a top surface; and a bottom surface having
inner and outer notches defined by a separating member. The inner notch
accommodates a stator, the outer notch accommodates a back iron. Further, the
separating member has an outer sidewall. In addition, the disk drive includes a back
iron disposed within the outer notch of the hub, where the back iron has an inner
surface proximate the spindle and coupled to the outer surface of the separating
member of the hub, and an outer side wall proximate to the at least one disk and not
coupled to the outer side wall of the hub. Further, the disk drive includes a shaft
supporting at least one end of the annular hub; a fluid dynamic bearing system
comprising fluid in a gap between the shaft and the sleeve and the annular hub and

the sleeve; a stator; and a cover adapted to couple with the base.



nodi fications and equivalents that nmay be included within the spirit and
scope of the invention as defined by the attached clai ns. "BFHFEHNEFR 2%%ar d
di sc dri wee aesowmBl known to those of skill in this fipelrdis2d03/0008der to
avoi d confusion while enabling those skilled in the art to practice the
claimed invention, this specification omts such details with respect to
known itens. [0017] Figure 1 illustrates an exanple of a nmagnetic disk
drive in which the invention my be enployed. At |east one nagnetic disk
60 having a plurality of concentric tracks for recording information is
mounted on a spindle 10. The spindle is nmounted on spindle support shaft
25 for rotgti bl the disks are rotated by the
notor, a téH"?'pD R h ml-@égof an actuator end 65 4 19
DECEMBER 2006 WD 2004/001743 PCT/ US2003/ 019804 is sel ectively positioned
by a voi celoet?]| nbigore 66 a Gipatiewgembseritatiorpofmagnet dsk tive. nove t he
transducer 64 fromtrack to track across the surface of the disk 60. The
el ements o e dj i . e jn_a_housing,70
that 15 clotla 5 ndPdd% G0% SBURTREURRuARRCe e HUB bres Pt ol iod
housi ng 70assemidy. shown). The di sks 60 are nounted on spindle 10. [0018]
Figure 2 is a cross section of an exenplary hub, back iron and nagnet

assenbl y. di sk; drd (IS TRL | I NC (.ng . regions 120
and123) PO Bt ¥s PoBERELERAL AlobiBotty Bt BHES IS op
adj acent tmagheitasse@plyat its outsi de edge adjacent to back iron 118, and at
its inside edge adjacent to the stator assenbly 110. Figure 2 additionally
shows a sl 11p; } galel £l d. i_.C. hearing
cones 114.@68/}£k |rpIgHFéﬁgé Eg;éééa%ngecﬁﬁh%?”@saéﬁg%gpggfﬁﬂﬁglﬁ%&g}tﬂa&&sE’ralcgce
126. Regi o ard magheicessemblyoagsording to thpmoesembtrwentiom. spi ndl e 10 are
referred to as inner or inside, and regions or surfaces of conponents
proxi mate the disks 60 are referred to as outer or outside. [0019] The
t hermal expansion of hub 102 at its outer dianmeter 122 nust closely

DETAILED DESCRIPTION OF THE INVENTION

[0016] Reference will now be made in detail to exemplary embodiments of the
invention, examples of which are illustrated in the accompanying drawings. While
the invention will be described in conjunction with these embodiments, it is to be
understood that the described embodiments are not intended to limit the invention
solely and specifically to only those embodiments, or to use solely in the disc drive
which is illustrated. On the contrary, the invention is intended to cover alternatives,
modifications and equivalents that may be included within the spirit and scope of the
invention as defined by the attached claims. Further, hard disc drives are well
known to those of skill in this field. In order to avoid confusion while enabling those
skilled in the art to practice the claimed invention, this specification omits such
details with respect to known items.

[0017] Figure 1 illustrates an example of a magnetic disk drive in which the
invention may be employed. At least one magnetic disk 60 having a plurality of
concentric tracks for recording information is mounted on a spindle 10. The spindle
is mounted on spindle support shaft 25 for rotation about a central axis. As the disks

are rotated by the motor, a transducer 64 mounted on the end of an actuator end 65
4



mat ch the thermal expansion of the disks 60. As the back ironis t 2pr cally
glued, shrunk, or pressed against hub 102, the interactiorf98?CEB'5Fc%:0?6ron
118 wi t h wohod@id1746hanges how the hub outer dianeter 122cexsands19shn pri or
art configurations, the outer region 126 of back iron 118 is joined to the
I nner surface of region 122 of hub 102. In such a prior art configuration,
any expansion in the hub outer dianmeter 122 tends to distort disks 60, and
such distortion of disks 60 |leads to HDI problens. A prior art version of
t he att achiseseledtilvelly quoisitioned by 18 voite ool riétdr 66 retatimg abbuFagivet aXis 67 @©20] |1 n

t he present In |on ure , ba K |r coupl ed
to hub 102M8NF %fa'i‘ﬂ’é‘cﬁbg‘é?m%gﬁmt%{}a crp% C%Q‘%é's féooaz €iron
118 and t hglemehty ofsthef disie dale ahe nfdttdd beI2e plae 4 lnhéfholﬁfﬁg gt Goupl i ng
can be done béérrean known in the art, inclu g usi gl ues or ot her

adhesi ves, Ypicalbs sepie tﬁonareer?%f:ﬂ@@ﬁmﬁﬁlﬁmG?gtqreaﬁ@ve"aeg hoH8IAY 148 1§ kot

coupl ed t Osrn) L GReaksks B8 PHHRIUNtGH6 §5iRAIG2®, Of back iron 118. Since the
coupling of back iron 118 to hub 102 is at a junction distal to drsks 60,

any distortion or confrgquratron change in back iron 118 is wunlikely

affect, orl0%8l heFioHigs £ 158 $rops Factonsel ap eXemPiBR, hub.sipacksion Q”QQ"WNBER
2006 10 200841917480 REK ARR002 AR of FANDEErkRRRH N ens3r2d bgt  at es

a prior art _hub,” back iron and nmagnet assenbly gure, there is a
sl eeve 116123ugiskp50, Fragred 08 Gad rﬁﬁ@ﬁ%é@l@ |M691”e£11§’8 'Rlo@’fe'tﬁ’t W@ta@ﬁ’@”t to

confi guratjgn 196 Eﬁ@tg dUt88e Kh3el 2djhbiatt 18 bR P 198, gﬁ&‘“atnr'ts' rnsﬂiedeﬁgélt

region 123 of hub 102 contacts back iron 119 al ong area .
conf i gur at?dacerdrie tha sixgr asepmblyulid: i Grouwwed éd@lh@’l%l&cfmqwsoﬂ gleevsoliph ed to

the outer c‘!@,iph%oo% %tgncﬂé't?o S gﬁyﬁéhkrbearrhgcgﬁé?skﬂi %&918051"‘?’[1& ﬁa@érg ect

region 123 o Region 1 Ion o
adj acent tinehauriask$24 Ao ashowiel surfaess 126 heretiatsoot smﬁaamuﬁe@mbqnerback
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of the h net asse 'ho pansion as” a
result of of components proxrmate the disks 60 are referred to as outer or outsrde

[0019] The thermal expansion of hub 102 at its outer diameter 122 must closely
match the thermal expansion of the disks 60. As the back iron is typically glued,
shrunk, or pressed against hub 102, the interaction of back iron 118 with hub 102
changes how the hub outer diameter 122 expands. In prior art configurations, the
outer region 126 of back iron 118 is joined to the inner surface of region 122 of hub
102. In such a prior art configuration, any expansion in the hub outer diameter 122
tends to distort disks 60, and such distortion of disks 60 leads to HDI problems. A

prior art version of the attachment of back iron 118 of hub 102 is shown in Figure 3.

[0020] In the present invention, and as shown in Figure 2, back iron 118 is
coupled to hub 102 only at the upper region of the inner surface 124 of back iron
118 and the outer surface of the small region 120 of hub 102. Such coupling can be
done by means known in the art, including using glues or other adhesives, press
fitting or other coupling means. Back iron 118 is not coupled to hub 102 at the outer
surface 126 of back iron 118. Since the coupling of back iron 118 to hub 102 is at a
junction distal to disks 60, any distortion or configuration change in back iron 118 is

unlikely to affect, or at the least will have less effect on, disks 60.
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heating. If the expan5|on of the assenbly were uniform the shadi ng woul d
be in vertical "stripes". The angle shows that the top of "®REHEH 0¥
novi ng nowe 2bduanitdee bottom of the hub with i ncreasi ngprcemgsesaiowses Not e
that the hub area 123 (typically conposed alum nun) coupled to the back
iron (typically conposed of steel) has several shadings-indicative of
uneven expansion. [0022] Figure 4 shows an enbodi nent of the hub, back iron
and magnet configuration of the present invention. Note that the

confi gur atEXAMPLENUb 102 and back iron 118 has been changed fromthe prior
art. Note that back iron 118 is not attached to hub region 122. I|nstead,

Dok on g | 5 ARt God Aproh Aty SR on A Mihd EEabE” I fis
?LLE?;SI gﬁfmol?mtt?]@@ ioh Sfﬂdﬂ:.glgg huiot 02 egagmat 102, anid hadk lftﬁﬂ'lgj_ﬁ?:cﬂ@ﬁhm b122,
ietor i oredriolyatan of back 167 Tia ks Belal 1o bRk BN tand i bedfon Jea B ©Y

assenbly itub Rzubma&smrwmw&m@ a’;téa a25e5|ulthusoéormgaitat|6l amdrirl afiy t o
that in Figure 3. Howev note that, thoug still ed, there are not
8i %b‘aup'éb

as many va‘?‘%ﬂf'ﬂﬁraa?’é&@e@t echaPFérPBr‘ﬁ poaqpl%%gai oYer V‘far”qf AISOERN YL ar ea

123 (typi Clﬁla'tiécf%q}ﬁﬁqﬁﬁgd/v&ll&‘ ﬁﬁ@étﬂ%gnoﬁ%' &huboi dzheR@?QK 12BAS tHt Yediem bt ¥
conposed of steel) has only two shadings and that the mpjority of hub area

123 is onlRubAg2 éh?édﬁead@mtnﬁs thg digksHineEpmE)2008s, Vs distertion saused b
PCT/ USZOO%&Q:H(%WH 15 oA 2@%&!6 raﬂ’@ctefﬁé arERs 3(nc§t°§hoﬁm§“ Fke dhbdiRy Oy\,her e

the disk drive has a splng l e and | east one di sk, conprising: -an
annul ar huﬂaeHawtvﬁykalrpn/mﬁ@netsa%ﬁ@mw lin Fige asbows Exppnsien s aresult 6f si de

wal | proxi r‘i@étﬁgng?tr%t eié’a%%no&ethg'a%%emﬁlg/txﬁ&esﬁﬁufo%et Qﬁacﬁn%%ﬁ%é%face

havi ng inner outer notches wth a separating rre er therebetween
wher ei n t heerlicahéstripesdt dinesanotaraieles dwt éhestoatqfrthe hhble ipoogingroorehthan the

accomodat 5ttoth Qﬁﬁg hiuB%thaingreEQiﬁg temperature. Note that the hub area 123 (typically

composed aluminum) coupled to the back iron (typically composed of steel) has

several shadings—indicative of uneven expansion.

[0022] Figure 4 shows an embodiment of the hub, back iron and magnet
configuration of the present invention. Note that the configuration of hub 102 and
back iron 118 has been changed from the prior art. Note that back iron 118 is not
attached to hub region 122. Instead, back iron 118 is attached to the inner surface
of hub region 120 at junction 124. In this configuration, back iron 118, when
distorted, affects region 120 of hub 102, not region 122 of hub 102. Thus region
122, the region of the hub adjacent the disks (not shown), is not affected by
distortion of back iron 118. The shading of the hub/back iron/magnet assembly in
Figure 4 shows expansion as a result of heating similar to that in Figure 3.
However, note that, though still angled, there are not as many varying areas of
differential expansion. In Figure 4, the hub area 123 (typically composed aluminum)
coupled to the back iron (typically composed of steel) has only two shadings and

that the majority of hub area 123 is only one shade.
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separating nmenber has an outer sidewall; and -a back iron di sposed wthin
the outer notch of the hub, wherein the back iron has an i'RRETEMBEF¥%ce

pr oxi mat ewoheospindl e and coupled to the outer surface eCTiuseoosseasati ng
menber of the hub, and an outer side wall proximate to the at |east one

di sk and not coupled to the outer side wall of the hub. 2. The hub and back
iron assenbly of claim1, further conprising a shaft, a sleeve and fluid
bearing for the shaft to support rotation relative to the sleeve. 3. The

hub and bac¢k i remubsseinbhsk pdn aksembly,fombelisk driid)evisepanatdiskadrivenie a of
the hub is sh&rter aél?an the o Et er side wall of the hub. 4. The hub and back
i ron assenBP)d§@Nd|atieasiong diskne@MRIIA% i sing a stator disposed within the

i nner notch of ‘BhenhulRr hbb halieg Bbinmtdideasill profitnas se8dividief artb@biside
wherein a permanent magnet is disposed beneath the separating nenber and

between t hialPEpEalE e ReleBBCRNE KUK; & (6P SHRGCHLANG AdbBHRIR SUFBs HEWBSHI y of
claiml, whaeehhd bt]%r l%féﬁeh'i/ﬂﬂﬂ 4 §e;§é?é'ﬂﬁ499ﬁ*en{b@r mb‘?eﬂ%{@egﬂ WhétEin tﬁ? infa¢ hub

and back iron assenbly of cl'aim1, wherein the back iron is couple to the
hub by a phelss app@mn@dat&%s@ﬁ statey; ﬁhﬁeO@t@ﬁp@ﬁcm%gemm@a%@ -bagk rgn @E@ENBER

2006 WO 29%g{}ﬁﬂﬁgm@gﬁé@g,qgﬁ{qu%g@ép arfy spindle; -an annular hub having

an i nner roxi mte t e, an outer side wall proxinmate the
at | east one d|@wac&|rloopilmmsﬁémethlraﬂ16 O@JtetﬁmmfsibehabeWhamiﬂibe biagk &Fon and

ot oh accoripairbr SuTgEE B ipte TR Gindl G BEMERTL LGUEE BidlR oTBE" g
t he separ sepangfingembebeh ab treenhudytagd agi miémsklde waticproximate to the at least one

disk and not coupled to the outer side wall of the hub.

2. The hub and back iron assembly of claim 1, further comprising a shaft, a

sleeve and fluid bearing for the shaft to support rotation relative to the sleeve.

3. The hub and back iron assembly of claim 1, wherein the separating member
of the hub is shorter than the outer side wall of the hub.

4. The hub and back iron assembly of claim 1, further comprising a stator

disposed within the inner notch of the hub.

5. The hub and back iron assembly of claim 4, wherein a permanent magnet is
disposed beneath the separating member and between the stator and the back iron.

6. The hub and back iron assembly of claim 1, wherein the back iron is coupled
to the hub by glue.

7. The hub and back iron assembly of claim 1, wherein the back iron is coupled
to the hub by a press fit.

8. A disk drive comprising:
-a base;



-a back iron disposed within the outer notch of the hub, wherein the back
iron has an inner surface proximte the spindle and coupl édPEEVEHEBut er
surface olotbeoosmpar ati ng nenber of the hub, and an outrer/iskes/0wmbi
proximate to the at |east one disk and not coupled to the outer side wall
of the hub; -a shaft supporting at |east on end of the annular hub and

adj acent a sleeve; -a stator; and -a cover adapted to couple with the
base. 9. The disk drive of claim@8, further conprising a fluid bearing for
the shaft to sappimdte;rotation relative to the sleeve. 10. The disk drive
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wher ei n t heotBR@kcorhRddhfesd® YRk@ dteColidienbtdh de¥ohiéRlatesldtbadirorlbhl ik i ve of
claim8, wherein the back iron is coupled to the hub by a press fit. 15. A
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disk and not coupled to the outer side wall of the hub;
-a shaft supporting at least on end of the annular hub and adjacent a sleeve;
-a stator; and

-a cover adapted to couple with the base.

9. The disk drive of claim 8, further comprising a fluid bearing for the shaft o

support rotation relative to the sleeve.

10. The disk drive of claim 8, wherein the separating member of the hub is

shorter than the outer side wall of the hub.

11.  The disk drive of claim 8, wherein the stator is disposed within the inner notch
of the hub.

12. The disk drive of claim 11, wherein a magnet is disposed beneath the

separating member and between the stator and the back iron.
13.  The disk drive of claim 8, wherein the back iron is coupled to the hub by glue.

14.  The disk drive of claim 8, wherein the back iron is coupled to the hub by a

press fit.

15. A disk drive comprising:



notch accommodates a stator, the outer notch accombdates a back iron
the separating menber has an outer sidewall; and -a back i'PBFHPEHE%ed
wi t hi n t woauismwimaet ch of the hub, wherein the back irorcTh®zon1980nEr
surface proximate the shaft and coupled to the outer surface of the

separating nmenber of the hub, and an outer side wall proximate to the

| east one

di sk and not coupled to the outer side wall of the hub; -a

stator; and -a cover adapted to couple with the base. 16. The di sk dr

cl ai m 15,

wher 64 paddie stator is disposed within the inner notch of t

and
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hub. 17. The disk drive of claim 16 wherein a magnet is disposed beneath
the separating? BeFhEIPPOHINIE MeeNd AR ABRURIRUBNG the back iron. 18. The

di sk drive of clgibaydadjauhified shdie back iron is coupled to the hub by
The disk drive of claim 15 wherein the back iron is coup|led to

the hub by a phegangiar hubbavingan inngk i wall ipxigale ieisieevey Ap Refer s
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gl ue. 19.

and the slee

he annu and 'the sleeve. .
inner and outer notches with a separating member therebetween, wherein the inner

notch accommodates a stator, the outer notch accommodates a back iron and the
separating member has an outer sidewall; and

-a back iron disposed within the outer notch of the hub, wherein the back iron
has an inner surface proximate the shaft and coupled to the outer surface of.the
separating member of the hub, and an outer side wall proximate to the at least one
disk and not coupled to the outer side wall of the hub;

-a stator; and

-a cover adapted to couple with the base.

16. The disk drive of claim 15, wherein the stator is disposed within the inner
notch of the hub.

17. The disk drive of claim 16 wherein a magnet is disposed beneath the

separating member and between the stator and the back iron.

18.  The disk drive of claim 15, wherein the back iron is coupled to the hub by

glue.

7
19.  The disk drive of claim 15, wherein the back iron is coupled to the hub by a

press fit.

20. The disk drive of claim 15, further comprising a fluid dynamic bearing system
comprising fluid in a gap between the shaft and the sleeve and the annular hub and

the sleeve.

ri sing
shaft
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