;.ESep‘VR6Tnc~ ~l ~,. , 09 DEC 2002 BACKGROUND OF THE INVENTION 1. Field of
the Tn¥ention. - This invention relates in general to a spindle notors for
di sk drives, and j rly to a nounting interface ff @gz
notor. 2. Descri gtjﬂmm@m%mmed A-rt. Disk drive data storgg%ﬂgg far e
a popul ar nedium f gital data. Disk drive data storage devices
typically include at | é&#8®¥%*one rotating.disk, wherein digital data are
witten to and read froma thin | ayer of magnetizable material on the
surface of the rotati ' i o] ' er fornmed

t hrough a transducer W@W@%@ﬁfﬂcﬁe@%&%@?ﬁﬁfgﬁ der and
transducer are sonetinmes collectively referred to as a head, and typically
a single head is associated with each di sk surface. The heads are

sel ectively noved under the ggaokiROCNIFOECHRANYENTION try to any one of a
plurality of circular, concentric data tracks on the disk surface by an
actuator device. Each slider body includes a self acting hydrodynamc air
bearing surface. As the disk rotates, the disk drags air beneath the air
bearing surface, hichEFigdklafltbptventiorf.ti ng force that causes the slider to
lift and fly several m cro-inches above the disk surface. In the current
generation of di sthidivefiibh RINES frpchBial fPPpiRATTRIIbY stk RS Bl AGlyat of
is arotary noving coil actuator. The disks thenselves are typically fJ
09 DEC 200%.2ularlrr%()tedoi n.a ."l'?‘etrgack"o on tlh(ﬁ pnug Structure of a brushl ess
DC spindl e St Or" 3 BPYPHRI ﬁ%g PN Y hdl e motof i s precisely
controlled by notor drive circuitry which controls both the timng and the
power of commutation signals directed to the stator wi ndings of the notor.
More recently, pezsonaDe&eipkivhef Relatddeaecone nore popul ar and are commonly
| ocated within the work space of the systemuser. This has pronpted an

increase in awar eRggSirRk d%—&%?%:h%&g&%é%ﬁ&’@@ﬁﬁé&ﬂdﬁ tt’@?sgtﬁiiﬁ%d&ﬁtw@ﬁ% of

| ocated within the persona uters. rtain market € -anoun
acoustic noise,allo le in the rk ace I.s cl osely requl at ed. .
Accor di gl y, D rirE 430 Sorask e Aol af1eRE Snd roifhe G5 Wherein

digital data are written to and read from a thin layer of magnetizable material on the

surface of the rotating disks. Write and read operations are performed through a
transducer which is carried in a slider body. The slider and transducer are sometimes

* collectively referred to as a head, and typically a single head is associated with each
disk surface. The heads are selectively moved under the control of electronic circuitry
to any one of a plurality of circular, concentric data tracks on the disk surface by an
actuator device. Each slider body includes a self-acting hydrodynamic air bearing
surface. As the disk rotates, the disk drags air beneath the air bearing surface, which
develops a lifting force that causes the slider to lift and fly several micro-inches above
the disk surface.

In the current generation of disk drive products, the most commonly used type

of actuator is a rotary moving coil actuator. The disks themselves are typically

N
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manuf acturers to inpose a "noi se budget” on manufacturers of najor system
ébrrponénts such as disk drives, which limts the anount % noi se
t hat such conponents can contri bute to the overall noise fﬁ@yéﬁ

of the principal sources of noise in disk drive data storage devices is the
spi ndl e notor which drives the disks at a constant speed. Typical spindle
not or speeds have been in the range of 3600 RPM Current technol ogy has

i ncreased spindle notor speeds to 4800 RPM 7200 RPM and above. Anal ysis of
various types of disk drives has brought to |light several different nodes
of acoustic noi se generation which are attributable to the spindle notor

and its control i G, g npde of noise gener IS, S rrpat het
vi brati on ofm‘f‘Wée '&S@&‘v@nﬁﬁ rf‘&“"t“ﬁ?"fgagmﬁ% s%ﬂ(lfpmg qrﬁoﬁoésgbﬁse to the
rotati ng nmass of the spindle notor. Another node of acoustic noise

gener at i on iretatibead spendefiee spindle matobiapeesdsetyncadlliog by metexdriveatifcaitryof t he
stator nmass by the application and renoval of the commutation pul ses that

are used to il Bordths Bath e @ﬁﬁag%ﬂgatth@ bowtSofSRaRAutaiOEsigRTEUaE P tB! Ses

are tinme, polarization-selected current pul ses which are directed to

sequentially d r wndings. The rapid rise and fall tines of
t hese pul sestaz(gljtmglgﬁl SZ’EE}‘CQP% “force and set up synpathetic vibrations in

the stator structure. Prior art attenpts to reduce or elimnate noise

i ncl ude cont rol | iMgrereentlysparsonal FPrpMeRdiAvE BECORGIOF PR AR GRS . For
exanple, in U S Pat. No. 5,376,850, acoustic noise is reduced by

uncoupl i ng tdoemsarddy docafedovittiatie workt spate off thh system sisext iThisaas ppampiedranof t he
shaft. A plurality of Orings interposed radially between the stator and

the shaft 0f1nér@@se§ﬁ'anfe%eMf%ﬁeusﬁc%iseageﬁ&@tdﬁy&hé ik WS ELIoched R4 tHened
at one end of the shaft and an axial Oring is positioned at the other end

of the shaf t e
frequenci es.P %ngéoé%tt&gpf%ce?ﬁé mggfe% %oe aﬁﬁ&@gg?éclo%%% hzélg‘g%%ﬁ%%ggp% or
shaft is formed with ste urfaces to re di sk drive acoustic noise
by tuning t HEO¥Jagedhglosq &a&@ﬁ%@ 6chrﬂlétg§/p itﬁeﬁ BEGAROTOMAR fOANEF™Y 1 om t he
driving frequency of the notor. The above prior art is directed to solving
t he probl ensmamifagtnests tagmposma Givlise idget’ ppanatufadteneesdfanaj opsystenHowever
ot her types of vibration nodes may cause
components, such as disk drives, which limits the amount of acoustic noise that such
components can contribute to the overall noise of the system.

One of the principal sources of noise in disk drive data storage devices is the
spindle motor which drives the disks at a constant speed. Typical spindle motor speeds
have been in the range of 3600 RPM. Current technology has increased spindle motor
speeds to 4800 RPM, 7200 RPM and above. Analysis of various types of disk drives
has brought to light several different modes of acoustic noise generation which are

attributable to the spindle motor and its control logic.

One mode of noise generation is sympathetic vibration of the disk drive housing



it 0 9 DEC ~~.~,~4 4 undesirable drive dynamcs, e.g., track

i sredi stration and vi bro-acoustic di sturbances. EI astic vibration of the
nount flange and/or the baseplate in a disk drive can cau gmﬁt m ?s of
undesi rabl e drive dynam cs. Yet another probleminvolves t Q

the spindle notor and the drive baseplate. Oten there are deformties on
the baseplate or the notor nount that can affect the stability of the
basepl at e/ nount, which can thereby also3contribute to undesirable drive
dynamics. It can be seen that there is a need for a nethod and apparat us
that allows the optimzation of the drive dynamcs. It can al so be seen
that there.s a ne a. nounti nt.e face bet ween t he hasepl ate and the
otor  mountTFRPIE: QR Tosdin oA Lus Rl Rthrc AnoEe: sHposicd sopBtisBeifer at
there is a need for a nethod and apparatus for dissipating distortion

ener gy enargengration issgiectiranagnptiaidisbibansdeeauised by the edtisatiairafithe statoo masSUMVARY
OF THE I NVENTION To overcone the limtations in the prior art described .

above, and Byth@¥gpIeAiiBn @hd Bdmovaltbf hkicBmemititadn Wildds the GedBsedRP afifdtheupon
readi ng and understandi ng the present specification, the present invention

di scl oses e t h n ntion
sal ves thqu ygﬁ%g(ggfﬂlgtﬁaﬁ&ﬁﬁogq Iﬁl&%)tp%lv %Elr%ga% tlr#étﬁOIgJE%%n %-gﬁ,e tus
that all ows ‘%he optl zati.on of the spi ndl e g/na[n ~1 09 DEC
200" 2 rmunth g?“Fﬁ{“eW see vhich arelirssted 1o eaanemtipliyive es@ééat@wmémﬁ H&e not or
nount and stabilizes the baseplate/nount. A systemin accordance with the
princi pl es rapidtrire apddalbtimes of thess pulsésract akestrikingdorreiang setntpesyhgpachetior

provi ding a steadfast relationship between a notor and a basepl ate, wherein

t he nount i ngbiafibas fnxBe stattIstidesreat | east three surface points formng a
singl e pl ane acti ng as a common boundary between the notor and the

basepl ate. . Ot hepyighogidrsnl %Eiuc‘?e Sk RoREHRI AN R OMII DR BhdAIC Pl es

of the |nvent| on may | nc ernative or option aspects.
One such aspect of t rese i nveqntion i t t hree .surface
b0 nts 1 ur ¢ R PAARERR b Pt St 1B0-SHE gl cuhb 430 Braetin | s
that the at |east three surface points

noise is reduced by uncoupling the stator from hard contact with the stationary portion

of the shaft. A plurality of O-rings interposed radially between the stator and the shaft
of the spindle motor. Also, a non-metallic washer is positioned at one end of the shaft
and an axial O-ring is positioned at the other end of the shaft.

Other attempts have been directed at shifting resonant frequencies. For
example, in U.S. Pat. No. 5,625,511, the spindle motor shaft is formed with stepped
surfaces to reduce disk drive acoustic noise by tuning the torsional frequency of the
spindle motor shaft away from the driving frequency of the motor.

The above prior art is directed to solving the problems originating from only one

type of vibration mode. However, other types of vibration modes may cause



are coupled to the baseplate. Another aspect of the present invention is
that tthe nmotor includes a nmount flange, wherein the at |east three surface
points are coupled to the nmount flange. Another aspect of the present
invention is that the at |east three surface points provide yeduced contact
area between the nmount flange and the basepl ate, the reducecﬁ El t"ﬁrea

| owering the rigidity of the nount flarfge and t he resonant frequenC| es ’
Anot her aspect of the present inventionfis that the at |east three surface
poi nts have a surface area, the surface area being chosen to reduce
acoustical noi se Anot her aspect of the present invention is that the at

| east three_s oi nts ~f e f ormed.usi ng, a

pr edet er ni n g‘?fi edxwlﬁ%éﬁt‘@cg.%‘éﬁgﬁgé?‘m %‘Bf%&%‘ﬁ%%é "&Bar}céduce
acoustical noi se Anot her aspect of the present invention is that a danping
ring is prollaggivibratiodiof shepmoimiflanigs aod/or the basplalg ibediskehnivelisan catser
basepl ate and/or nount flange. These and various other advantages and

f eat ures ofthngwgbésyomdegimbt@d@mdgrmﬁﬁcst he invention are pointed out with
particularity in the clains annexed hereto and forma part hereof. However,

for a better undg @S&@%@Mé 1|88 %th@‘égﬁ&ﬂf Bide gﬁ'grletc}i}?ve

ohj ects obtained by Its use erence s raw ngs whi ch

forma furt part_her d to.acco des tive mat

whi cht her coSFRRR |QAE Beware afoa@gtasnsgﬁea@%ﬂseﬁ%wt rSBOWH A ABpar at us
in accordance with the invention. x 0 9 DEC 2002 BRI EF DESCRI PTI ON OF
THE DRAW NGEf#R¢ ther stabbtydithe baseplatadmawntnybichreanfthareby dlkecordfibutence nunbers
represent correspondi ng parts throughout: Fig. 1 shows a schematic diagram

of- a data Sﬁﬁt{e@ﬁﬂﬂéﬁﬁbeﬂyﬁdﬂﬁk@m e for practicing the present invention;
Fig. 2 shows top view of systemof Fig. |;

It can be seen that there is a need for a method and apparatus that allows the

-

optimization of the drive dynamics.

It can also be seen that there is a need for a mounting interface between the
baseplate and the motor mount that stabilizes the baseplate/mount.

It can also be seen that there is a need for a method and apparatus for dissipating
distortion energy emanating from the vibration modes for the disk drive motor.

SUMMARY OF THE INVENTION

To overcome the limitations in the prior art described above, and to overcome
other limitations that will become apparent upon reading and understanding the present
specification, the present invention discloses a mounting interface for a spindle motor.

The present invention solves the above-described problems by providing a

method and apparatus that allows the optimization of the spindle dynamics. The



Fig. 3 illustrates the spindle notor sitting in the baseplate; Fig. 4 a
rrount “f |l ange according to the prior art; Fig. 5 illustrates a nount fl ange
that includes the nounting interface according to the presﬂagt P@@e%@ﬂ?n;
Fig. 6 illustrates a view | ooking down at a portion the baseplate having a
mounting interface according to the present invention; Fig. 7 illustrates
one enbodi nent of the nounting interface wherein the nounting interface

i ncl udes a nount pad formed integral wish the baseplate; Fig. 8 illustrates
an alternative enbodi ment of the nmounting interface wherein the nounting
interface includes a nmount pad fornmed integral with the baseplate; Fig. 9
illustrates a danping. ring coupled to the nount flange according to the
present i nvEMUHRE intgriace idispesgd Petyress the basepialg apdtsomatos maynt andjanpi ng
ring coupled to a nount r 09 DE C 2002 8 flange according to the
present i nvetabilizas thEibgsepldte/mounst rates a third enbodi ment of a danping ring
coupled to the baseplate according to the present invention; Fig. 12

illustrates a fow §jkrepihoftoRAhcealitR P dfMk Sresik &fehfol Hr%nm%gpl ate

according to the present invention; Fig. 13 illustrates a fifth enbodi nent

"nvent ton: - by FRURRCE ol GohaflPiBiarts RO RTBERTER e Rolelplhg 11 ng

coupled to the baseplate according to_ t h%d%r esent invention. L. 0 9 DEC
200 9 DETAI bessphsorieren tie mpunting inteuiesermeindenattlpast thsee sufasg paistclorpingon of
t he exenpl ary enbodi nent, reference is made to the acconpanyi ng draw ngs
whi ch f or m a spailé plase saing asadommamtbahdary behosen thy mosyt aafl thd bassplarst.i on t he
speci fic enbodi ment in which the invention may be practiced. It is to
‘ Other embodiments of a system in accordance with the principles of the
invention may include alternative or optional additional aspects. One such aspect of the
present invention is that the at least three surface points further includes pads.

Another aspect of the present invention is that the at least three surface points
are coupled to the baseplate.

Another aspect of the present invention is that the motor includes a mount
flange, V\'/herein the at least three surface points are coupled to the mount flange.

Another aspect of the present invention is that the at least three surface points
provide reduced contact area between the mount flange and the baseplate, the reduced
contact area lowering the rigidity of the mount flange and the resonant frequencies.

Another aspect of the present invention is that the at least three surface points

have a surface area, the surface area being chosen to reduce acoustical noise.

Another aspect of the present invention is that the at least three surface points



be understood that other enbodi nents may be utilized as structural changes
may bé' made without departing fromthe scope of the present nggnggpgngﬁhe
present invention provides a nounting interface between a di rTve
spindle notor and the drive baseplate which enabl es optim zation of spindle
dynami cs. This is achieved by providing a nmeans to shift resonant
frequencies to a desired | ocation and by providing a nore repeatable
boundary condition for the spindle mothr. A danping ring may be used for

di ssipating distortion energy between the notor, baseplate and/or nount
flange. Fig. 1 shows a schematic diagram of a data storage system 10
suitable for practjcing th resent invention. System 10 i ncludes a
plurality oner#rﬁgH%Ci png %BE?%B&HB‘“&H%‘”P;’. thggaqe@%{rgwe é’%at%flagli’ﬁ’r“&l’;?lf’%ﬁndf)
concentric data tracks. Disks 12 are mounted on a spindle notor shaft 14
whi ch i s comtact ecbusbcad nependl e notor 16. Mdtor 16 is nounted to a chassis
18. The disks 12, spindle 14, and notor 16 include a disk stack assenbly

20. A plurality ofnoflet d6Jest GQh&BIEsAY inRALLIMS thet DeatlsingFifg ROsbvideaest over
the disks 12 "1 9 C ~09~ 10 such that each surface of the disks 12

0

has a corre i: S| i j of the
plurality o? %@g%@%%'?!gﬁtﬁg?%? idc%hi’\()&?eﬁ1 h%ﬁftg&@aég@ {ag%:%{gﬁd& ﬁg"‘g‘?g? ‘Egem ity of
actuator arnms 34. Arns 34 are connected to rotary actuat.ar, 36. .
Alternatively, tH&CHRd VAioRpot E%a‘g’ﬁmiaﬁ?se@d FatB%Sto}(BPV tyritigh ghazagteriaeo
conb. Actuator 36 npves the heads in a radial direction across disks 12.
Act uat or 36 theyimvertidnyaré peintedesit svithgiagidutegityenthe cl3@ s aonaxed dietetw and formtai ng
bearing 40, a notor wi nding 42 and notor magnets 44. Actuator 36 is al so

nount ed to gRAIStedf 1Bowdrhfnalbetter WdefsYanAGig GFRE inventSdiO TR amntdges,rahaf erred
enbodi nent, a |linear actuator could al so be used. The sliders 30,

: _ - . 46.
The ai ok st AbebEedRerdB s O HERher Bl s ARAER, Alriles BEPEIOIL=.,

| 48 (shown b d_line) which provides protection f
par 1 cul at o TERIERHIRSCb ML eion e HAPCb TRGE GRBIVBTEHTS Cont ol to

system 10. Controller unit 50 typically contains a central a processing
unit (CPU), itustated andi desmmd@pmgc ekamples ofcdnranprratys, in @geardasice avithebe| s
connected to an actuator control/drive unit 56 which in turn is connected
to actuator igeentibhi S all ows controller 50 to control the novenent of
sliders 30 over disks 12. The controller 50 is a connected to a read/wite
channel 5 8



which in turn is connected to the heads of the sliders 30. This allows
¢ontrdller 50 to send and receive data fromthe disks 12. Controller 50 is
connected to a spindle control/drive unit 60 which in tur nnected to
spindle notor 16. This allows 0 9 DE C 2002 11 contro(fgrﬁﬁﬁ? {@@nt r ol
the rotation of disks 12. A host system 70, which is typically a conputer
system is connected to the controller unit 50. System 70 nay send digital
data to controller 50 to be stored on disks 12, or nmay request that digital
data be read fromdisks 12 and sent to the system 70. The basic operation
of DASD units is well known in the art and is described in nore detail in
Magneti ¢ Recordi ng Handbook C. Dennls Mee and Erlc D Daniel, MG aw Hi Il
Book Conpany, 1990. Fig. R ESS [QIN &5 ¥ : A Ioadlng r anp
menber 80 -is |located at the edge of t he di sk stack assenbly 20. Menber 80

automatical Iy unRefeéng v & the@eEvidls infwiiich like eifsleficcldurilSeraedpigdent 36 noves
the sliders 30 to the outer disk position. To unload a slider or head nmeans

to nove it We i way fromits correspondi ng di sk surface.
The ranp 80arégéé¢ﬁ®%%ﬁh%&ﬁﬁg@%gt|ver, the sliders 30 may be pl aced
permanently in tE ,oaded siti.o betmefn t he di sks. Fi illustrates

t he spindl e not of'8s F?‘?W&f e’ﬁ“ﬁHC iagram 9f @ dafg§torags Sﬁﬁtﬁm lt"I‘E’lﬁe,form)tor 310
includes a nount flange 312 for interfacing with the baseplate 320. A
nmount i ng i npecticingti@3Wesent wyventiaded bet ween the basepl ate 320 and the notor
mount flange 312 for stabilizing the baseplate/ mount. As shown in Fig. 3,

the mounting i ntBipf 26Rows3@pivish BEigstefPofFighpds 332 that are coupl ed or made
integral with the nount flange 31 Those skllled inthe art will recognize

that the nmountin 3 t or made integral
with the basepl a?g' gilgjsft%?el%n%f@ér(fdot S%H%Bgth%%gpé@?g%4z 12 term "coupl ed"
as used with res 5 o the mounting interface 330 to the nount flange 312
or to the basepl lcge §2@°%tﬁlan¥fea‘iﬁﬂﬁg?gspégﬁp{18r%fer generically to both a
joining together of the mount interface 330 to the nount flange 312 or to
t he basepl at e 32big. dillystratel @ meym flange that includesthe Zoounting dntedacesgcording
constituent portion of the baseplate 320 or nount flange 312.

Geonet ri cal tosthetphesest ipwentibs; defi ne a plane. In the case of the nount
interface

Fig. 6 illustrates a view looking down at a portion the baseplate having a
mounting interface according to the present invention;

Fig. 7 illustrates one embodiment of the mounting interface wherein the
mounting interface includes a mount pad formed integral with the baseplate;

Fig. 8 illustrates an alternative embodiment of the mounting interface wherein
the mounting interface includes a mount pad formed integral with the baseplate;

Fig. 9 illustrates a damping ring coupled to the mount flange according to the
present invention;

Fig. 10 illustrates a second embodiment of a damping ring coupled to a mount



330, any surface off of the plane, i.e., due to manufacturing tol erances,
Wil rfesult in a variation of the interface condition which could affect

t He dynam c performance of the spindle. The nounting interf

therefore provides a stable nount between the nount flange gog Qﬁg: @0@2
basepl ate 320. Further, although the nounting interface 330 in Fig. 3 is
illustrated as being a pad 332, those skilled in the art wll recognize
fromthe above discussion that the nount8 ng interface 330 may include any
structure providing three surface points defining a plane. Fig. 4
illustrates a nount flange 400 according to the prior art. The nount fl ange
400 of Fig. 4 engages the baseplate so that the nount flange 400 contacts

t he basepl atﬂzané?é‘ﬁcoédl%g)@é@f@éntdﬁmﬂt@ﬂ, surface. Thus, any contam nant bunp
or flatness problemon the baseplate or notor nount flange 400 surface
affects the interHigcld itlostdités aothird tenibodinment of a dampagainglddupledno echenount

fl ange 400 contacts the surface area of the basepl ate. 0 9 DE C Z002 13,
Fig. 5illu t includes the mounting interface
510 accordlqﬁﬁﬁ%ﬁﬁﬁQXH&Hgg%gkﬁﬁggﬂf@gﬂhnﬁs illustrated in Fig. 5, the

nount i ng |nterfa 0 cl ude unt s 512, .514 hat provide
the interface toclf‘ﬁe132 éat?)saf’sé’ﬂftgte@ 0 merpggagg@p}qgtrg}gfc ngéé‘hi ct area
provided by the three pads 512, 514, 516 changes the spindle notor boundary
condi ti ons thﬁsq:rd%teracmrémay@nmmesentgm@lent;pnof the nount flange 500. This
results in | ower resonant frequencies for troubl esone vibration nodes. By
shifting the resarignt3 filugeiecifth Bmbbilisneiesne dampingeingeoupled bethearsunt
resonant frequency and excitation frequency of the notor can be avoided to

i nprove acougédgg%@(?gmgrt@% r@ehpﬂ‘{v&ﬁfofno fgnce. The three nount pads 512,
e

514, 516 provi uenc uction o approximately 80 Hz. However,
those skilled in rt Wi | | i ze that. the invention,li t neant to
be limted to thel‘L Ea]r ﬁllélfffaé?sae%@oq%ﬂboﬁil‘ ‘ﬂ Jlﬁap,gf%rm% uglﬁdst%g% t he size
of the mount pads 512, 514, 516 and the nmaterial selected for the nount
pads 512, 51‘2@5‘3@&*@ agp@rdingta the RIPseNt MENHAN. ow opt i mi zation of the desired
frequency shift. In addition, the three nount pads 512, 514, 516 provide a
more consistent nount interface. As di scussed above, any contanm nant bunp
or flatness problemon the baseplate or notor nount surface affects the
interface condition when a nount flange 500 contacts the baseplate over a

| arge surface area 41 0. For exanple, the spindle design 400 shown in Fig. 4
may contact the baseplate over a 360 degree annul ar 0 9DE C zZd~~



14 surface. However, the three pads 512, 514, 516 of the nount flange 500
shown“in Fig. 5 significantly reduces the likelihood of this problem Fig.
6 illustrates a view | ooking down at a portion the basepl at 1 a
nmounting interface 602 according to the present invention. ﬂrﬁ%l@?me
basepl ate 600 has an angular ring 610 where the notor nount flange (not
shown) nmay be seated. The nounting interface of Fig. 6 includes three pads
620, 622, 624 that are coupl ed or nmade 9 nt egral with the baseplate 600.
Agai n, the reduced interface contact area provided by the three pads 620,
622, 624 changes the spindle notor boundary conditions to | ower the dynam c
rigidity of the nount flg bi g !ﬁé\ﬁ Eg@?sgnt frequenci es
for troubl esonme vibrati e rdes SIM: ) the art will
recogni ze that the mounting |nt erface 602 may include any structure
provi di ng t hree poihatfellaeibg esogiptioplofithe exsmpbasy emmbedimeht veferefcgis ridade to
illustrates one enbodi nent 700 of the nounting interface 710 wherein the

mount i ng i niRrdcasa Jrily%g'd}ﬁ swhcHTRla fR@chefedt, Al iMBrhitinisadb®h byivdy drhe
basepl ate 730. The basepl at 30 is cast according to a predeterninéd

desi gn speci Bg n ree
surfaces 74 ds&%&ﬂ;’ﬁﬁs&%% E’%B%ég‘gﬂ %&mélggie%#]&ugﬁ% IB%%} Cg?rrgt \?\Ath a
generallyrcta ul ar shape ver, thagse kllledlnth art will

recogni ze tﬁ%Pn‘?e?{%toP U@ﬁ?l?’ﬁhemkgvﬁ@@nﬁé%ﬁﬁ’t et‘le’&é d p§ structyak appes BaobRt ry
illustrated in Fig. 7, but that other pad geonetries are possible within

t he scope ofnadhavithouOdepabing fediR G schpe pf the prasentrivemtioon. Fig. 8 illustrates
an alternative enbodi nent 800 of the nounting interface 810 wherein the

mount i ng i nt er f aqge $iddent1vemivn gao»rmratm@@ﬁn@meﬁ@w@awhéﬁ £aiRlrivkth the
hasepl ate 820. The baseplate 820 is cast accordi ng to a predeterm ned

530, g&i"%é&“@ﬁ@% o EE‘SQB%&?MP@%'%&%M@J HfFEah @%@%Ma%gésfeﬁf -
Hovever . £ hdLE SRRTPIEE DPrORGREAGHRe o PRSI FABRELH 5520 B o

nmeant to be limted to the geonetr |IIustrated in Fig. 8, but that other
pad georet r PB4 bAPEOVIBE P BIQse FFPERR etmén%ﬁﬁ@(bﬁoﬁffétfpﬁ%&@@ mot@ferdt i on. I n
addition to providing a reduced surface area for |owering the resonant
frequency adampimtrats may be dsediordissipating disaogtion@nergn etvagn iee ot ded to
di ssi pate

baseplate and/or mount flange.

Fig. 1 shows a schematic diagram of a data storage system 10 suitable for
practicing the present invention. System 10 includes a plurality of magnetic recording
disks 12. Each disk has a plurality of concentric data tracks. Disks 12 are mounted on
a spindle motor shaft 14 which is connected to a spindle motor 16. Motor 16 is
mounted to a chassis 18. The disks 12, spindle 14, and motor 16 include a disk stack
assembly 20.

A plurality of sliders 30 having read/write heads are positioned over the disks 12



di stortion energy. For certain troubl esonme vibration nodes of the spindle
fmotor, elastic deformation of the nount flange may occur that entails
transverse bendi ng of the nount flange between any two obgmﬁree ads.
The danping ring acts as a constrai ned | ayer danper by b cﬂﬁgﬁed
bet ween the baseplate and the notor nmount flange. Accordingly, the
anplitude of vibration will be reduced 1too cause | ower acoustic output of
the disk drive. Figs. 9-14 illustrate different enbodi nents of the danping
ring according to the present invention. However, those skilled in the art

wi |l recognize that the invention is not nmeant to be limted to these

illustrate L en rat her X h apl .Ling
enbodi nment gsugﬁg%(g(g@sgj?f cgﬁHfmefqﬁﬁ{ikgel251(@@%%0@%%0&@%;@@%%0. %gﬁﬁ&gﬁg i g. 9
illustrates a danping ring 910 coupled to the nmount flange 912 according to
t he presentatiaghediojang of the pipgplitoof swsprisiona P2 sylielsindumn 3re atteghed fea mount

fl ange 912 and the basepl ate 914 are shown. The nount flange 912 is shown |
havi ng a noplofalipaef fAGtGaeEms 34NAring e poareted t averiy afuatdd8s. danpi ng ring
910 is provided to dissipate distortion energy caused by the vibration of

t he nmount f : . Sdﬁ{gﬁ i j 0 )
wherein t heAﬁD&%%lg%é&h%%?i S :“gg%?égg e%%g%drrg?#n%ﬁ)?éy t% ﬁ@gﬁgg%&ﬁ'gkf ?%8&810
o the danpbEorPTge Bas aeratabieteR et dbl L Hudethheiadsiitne
danmping ring 910 actually extends slightly bel ow the plane of the bottom of
the mount paiPtae memberads mpuntad i FRjatingbpaoing 40 ohinptarsvinfiag ¥a sagdmater 914
and is slightly conpressed when the notor is installed. However, the

danpi ng ri noa@idls deActnator 8643 aleo euntedno thassisd8ntAlhedgld 2 Cotarydhctuaeor is
basepl ate 914. Thus, the geonetric location and stability of the notor and

mount | angsho%&%nitﬁT Piaterfld B cesndit, & ReAARING cblidGisd befused ! f1RE Qidess Still

solid netal -to-nmetal contact between the notor/nount flange 912 and the
basepl ate 914. Those skilled,in the art w.ll, recogni ze that npj.

g 910" g DisaS RO ARt 4 aras ahrptdSres W ippiofE EEARLAPE b b S, SRR
920. Fig. 10 illustyrates a second enbod'fre t of acgarrpi ng, ring 101'0

coupl ed to %Fa%%ﬁﬁ?mﬂyé’t‘?gaéldibq.QCtH%teb?%F‘Hb Y49 3R &eqie b erclasuisti8dphowh Fi g,
10, a partial cross-section 0 9 D E C 2002 of the nount flange 1012 and
t he basepl abydashed line)ewhigh provides\protection from paptiigwlate contamination.

A controller unit 50 provides overall control to system 10. Controller unit 50
typically contains a central a processing unit (CPU), memory unit and other digital
circuitry. Controller 50 is connected to an actuator control/drive unit 56 which in turn
is connected to actuator 36. This allows controller 50 to control the movement of
sliders 30 over disks 12. The controller 50 is a connected to a read/write channel 58
which in turn is connected to the heads of the sliders 30. This allows controller 50 to
send and receive data from the disks 12. Controller 50 is connected to a spindle

control/drive unit 60 which in turn is connected to spindle motor 16. This allows



fl ange 101 2 having a nount pad 1020. The danping ring 1010 is provided to
thi ssi pate distortion energy caused by the vibration of the mount flange —— —
1012. The danping ring 1010 includes a notch (not sho%mﬁin bﬁe nount
pad 1020 is disposed therebetween. Accordingly, the dangi QU 10
surrounds the nmount pad 1020 on three sides. An inner, vertical portion
1030 of the danmping ring 1010 rests against t he back of the mount pad 102.
In addition, an outer, vertical porti A 1032 is provi ded for engaging with
the side wall 1033 of the baseplate 1014. The outer, vertical portion |032
di ssi pates energy resulting fromsheer distortion between the baseplate
1014 and the noynt_flange 1012. The tside dianeter of the nount flange
1012 i s rec¥odg err%pdtloaﬂoﬂ?(’ll tgg&"t?%ona?ﬁo %%Srﬁorﬁ‘*‘ﬁﬁt SY%@“%QWF’{‘FB 15 yRirallyeo, but
the recessed portion 1034 does not extend into the region of the nount pads
1020. Thus, canmmtersystempisdonid?al totth¢ tortrodlgr wnit A Hystem 70mayrsend digitabnt al
(x-y) plane as well as vertical direction. Preferably the danping ring 1010

is a rel atiygl o strollerc3IRERITEE o diskS 1R or nhd}aregheRt Biat digh@lndBebStdaght | y
conpressed into the bore of the baseplate 1014 when installed. However,

t hose skill s il Lo J . . fi .0n

conpr essi bl ﬁ&“mdﬁsk%gﬁﬁgéée“xt? Lh&f?gtglg‘ggrzﬁt%gb%%lrcoﬁ%gﬁlgméggbzéﬂfﬁg 8 “gernesent
invention. Fig. 11 illustrates_a third enb_(fdi nt of a d%npi ng . ring 1110
coupl ed t o knpvnjiadhe,arsard iwdescrihed dn mose detail im MagpeticRecordipg klandbook) . Fi g.
11, a partial cross-section of 5pg0EC?2002 18 the nount flange 1112
and t he basPpiras Met bhd Ezicd).dDanie, MEeawblith Bobk &logepany, 11®90s shown having a
nmount pad 1120. The danping ring 1110 is coupled to the baseplate 1114 to

di ssi pate di st orF"ﬁ.ozl SISV Do Gaes BEsyatent I® A/ldadiigirapaherhbie 80GY Meafddamge
1112 therewith. The danping ring 1110 includes a notch (not shown) wherein

Sur rounds. {5 a5 dpkHROR SGhorthy 20 Mtk o) ARoRATPAGATOE e sles o1

surrounds t ee sides. An Inner, “ver
1130 of the [ ring,1110 res agai nst..the lip.1150 qf . the baseplate
1124, Fi g 16RPR e RkT R asactutivt 16 wRiGinsiderss0 W g Bt iskimions 4o
coupled to the baseplate 1214 according to the present invention. In Fig.
12, a part i wiload »slides ot heashmedns g gave it vertiepd gistanze away romhis basepl ate 1214
are shown. The nmount flange 1212 is shown having a nount pad 1220. The
danpi ng ri ngortedpbnding dicki phréstel The hemp 88 épdptionall 24 Uerhativlys shepslidersBGmayt i on
energy caused by the vibration of the nount flange 1212 therewi th. The
danpi ng ri nge 3Rd&H hilaHERS iA tROlaled PRitichRNdenviE RS the nmount pad
Fig. 3 illustrates the spindle motor sitting in the baseplate 300. In Fig. 3, the

motor 310 includes a mount flange 312 for interfacing with the baseplate 320. A

mounting interface 330 is provided between the baseplate 320 and the motor mount

flange 312 for stabilizing the baseplate/mount. As shown in Fig. 3, the mounting

interface 330 includes mount pads 332 that are coupled or made integral with the

mount flange 312. Those skilled in the art will recognize that the mounting interface

330 may instead be coupled or made integral with the baseplate 320. Hereinafter, the



1220 is di sposed and the danping ring 121 0 surrounds the nount pad 1220 on
three' sides. An outer, vertical portion 1232 of the danping ring 1210 rests

agai nst a face 1233 of the baseplate and a | ateral porti (uu\glg@gezﬂ nds
over a top surface 1252 of the baseplate 1214. The outer,” Vertrca g%rtion

1232 di ssipates energy resulting fromsheer distortion between the
basepl ate 1214 and the nount fl ange 12312. Fig. 13 illustrates a fifth
enbodi ment of a danmping ring 1310 coupled to the 0 9 DEC 200 19 nount
fl ange 1312 according to the present invention. In Fig. 13, the danping
ring 1310 includes an outer, vertical portion 1332 that rests against a

face 1333 of the baseplate, 1314 for, di,ssipating ener esultin rom sheer
i stor i on SERWGRIPIER G BaELph rerpPer St pREe T Yad il obth g
position where the nount flange 1312 overhangs the baseplate 1314, the
danpi ng ri n3l2aee thebasgplets 30swidl bergrerstand tagefengergsicallyptarbotlea jaivingeen t he
basepl ate 1314 and the nount flange 1312 to prevent outside contam nation,

from ent er i togethBeofths kncune inperfice .336it@the ourt flafige Ri2e6r ta tlsd bdsBplerindi sent  of
a danping ring 1410 coupled to the baseplate | 414 according to the present

nvent i on {gvEhfbunffl irtbiEadIBiothe! R AL Pod Rt 8 i cal
portion 1432 that uPes%é ag%(%nst ag}g;ce 14%3 %P@t'lﬁe asep %g%ﬂsfﬁﬁf%r

di ssi pating er resul ti from sheer distortion between the basepl ate
1414 and th%f%hﬁi;“‘?tﬁ%?gsbﬁlz. At a position where the mount flange 1412
over hangs the basepl ate 1414, the danping ring 1410 includes a seal 1470
for providing a Seametwallinshreepoitindepleat plane 1n theense o€ theoneunt interfage 1412
to prevent outside contam nation fromentering the disk enclosure. In

sunmary, tha3@raaseitfadeofLof the pladeoivd. A ta midpufichitihgitolefinbes; vildeésoReR at he
basepl ate and the notor nmount for stabilizing the basepl ate/ nount. The

W ih the moumie ot e O hop AN il ARG R R R TS
) o R kPR o GRS PR SoBRSRaFbatRP ot
the plane Ol;noturrli? ﬂz;TIPglé%tl 2fa|ng rt]l?eebaigpsll/at?s%ﬁ)h %ulptggr?gllﬂ?(}u%h t}fé Iglglrlrrrljtiinng%n{eirt[i}lgc g? be
in Fig. 3 is illustrated as being a pad 332, those skilled in the art will recognize from the
above discussion that the mounting interface 330 may include any structure providing
three surface points defining a plane.
Fig. 4 illustrates a mount flange 400 according to the prior art. The mOI‘mt
flange 400 of Fig. 4 engages the baseplate so that the mount flange 400 contacts the
baseplate over a 360 degree annular surface. Thus, any contaminant bump or flatness
problem on the baseplate or motor mount flange 400 surface affects the interface

condition at the mount surface 410 when a mount flange 400 contacts the surface area

of the baseplate.



used for dissipating distortion energy between the notor, baseplate and/or
mount [ fl ange. The foregoi ng description of the exenplary [ f the
i'nventi on has been presented for the purposes of iIIustramﬁngrzOU?
description. It is not intended to be exhaustive or to limt the invention
to the precise formdisclosed. Many nodifications and variations are
possible in light of the above teaching. It is intended that the scope of
the invention be limted not with this1@etail ed description, but rather by
t he cl ai ns appended hereto. I''" 09 DE G 2002 21 WHAT IS CLAIMED I S: 1.
A mounting interface for providing a steadfast relationship between a notor
and a basepl ate,_the nounting interface conprising at |east three surface
poi nts form ng aFigi hijluptrptes aanaunt flapge3004hatgnskadesiba manning itorass 39 not or
and the baseplate. 2. The nounting interface of claim1 wherein the at

| east t hr eeacsurdigr® thepresentfinvenhion. Acijpustatediadsg. 53theTtheuntimgrinterfgce ftler f ace
of claim1 wherein the at |east three surface points are coupled to the

basepl ate. deluiBenFRUAbIihatsS 7, 5345 I thed dbPiad Rt Re tMhetRRvEr | NCI udes’

a nmount fl ange, ereln the at Teast three surface points are coupled to

t he nount f]l ange, Th unt i interface of. cl.ai wher ei n At or
ol udes. a BrogALe | thegetusta TR doniaskeds preiddd Phednd pad oy 84,6
provi de reduced contact area between the nount flange and the basepl ate,

t he reducedchangatstbe spindls metpebounganheonditigingite lovetr thendynapuetigidityedéheand t he
resonant frequencies. 6. The nmounting interface of claim1l wherein the at
| east t hr eemsufitf fi@e 500. Th rEsuffts Gh KOer 2&sopantfraiubascies for sronbles@mavideatidnhe
surface area being chosen to reduce acoustical noise. 7. The nounting

interface of,,glaigy &gﬁ@g&ﬁé &sf,&ﬁltt E{gqh@r@gtin {1 RAnsdt! G SctionRNich Rishaher Med

using a predetermne teria predetermned material being chosen to

reduce acougtical noise.. 8 The nounting interface o |l aim 1 wherein the
e least ¢ iRy pag SXcitation Sofudhey BE b BF B BF SyoliadinBoerEiitieh; &
angl es t herebetween, the predeterm ned angl es being_chosen to reduce
acoust i cal sl sack fQHOWﬂ%wmqenémeﬁh@PWt padsci12i 4 S preiade 2 onpri sing a
danpi ng ring disposed on an inner side and between the at |east three
surface poi frequenoy retlustomaf apygoxdimtedy 80 bliz. élovaypr, tHade sKitled nm thetarnill
interface of claim9 wherein the notor includes a nount flange and wherein

t he danpi ngrdcopfizé that fiélheshtion is Agt M&iAbto bd Bm@ed tolthe phfiuldeiibodnémt er f ace
of claim 10 wherein the danping ring further conprises a vertical portion

di d t fei [ iff th
oot ng | nf AL, fhl BAPuS e 1T moRRd SLESIM R ITRR RERBRIE (o7

dissipate eRdectla foribe ionfk pade T3 534! 56 e Patdnler Hhathibw!ohimBRR &t 'fe 2N

desired frequency shift.

In addition, the three mount pads 512, 514, 516 provide a more consistent
mount interface. As discussed above, any contaminant bump or flatness problem on the
baseplate or motor mount surface affects the interface condition when a mount flange
500 contacts the baseplate over a large surface area 410. For example, the spindle

design 400 shown in Fig. 4 may contact the baseplate over a 360 degree annular



11 Vp 9 DE C 2002 23 three surface points. 12. The nounting interface of
¢l ai M1l wherein the danping ring further ' conprises a seal disposed on
the vertical portion on an outer surface of the at Ieast rBE zgggpace
points of the nounting interface, the seal formng a barrler in a

between the nount flange and the baseplate. 13. The nmounting interface of
claim9 wherein the danping ring is coupl ed to the baseplate. 14. The
nounting interface of claim 13 whereid4 he danmping ring further conprises a
vertical portion disposed on an outer surface of the at |east three surface
poi nts of the nounting interface, the vertical portion engaging with the
basepl ate and_the_at |east three surface points to 'dissi ate ener

resul ting f?‘Bfﬁcghgéweﬁﬁrs%@ﬁf%ﬁaﬁeﬂ@eéw Phe OBQ%BP‘W@@‘&&%I Ghghoxm 1Flg;ya&t
three surface points. 15. The mounting interface of claim 14 wherein the
danpi ng ri ngsigoiichatly cduesitisekkelihoedbf thisproblech.on t he vertical portion on

an outer surface of the at least three surface points of the mounting .
interface, the SF@'MIR{sﬂ‘ht@Qa@lel%arobkﬁrg doBmeat d PRriksH the 8Rseplte H0U Revidngl t he
basepl at e. [ 0 24 16. A data storage system conprising: a

=0 208 Tkl n?‘e‘?fa§9§‘§’ré%ccpf4%€*°”tﬂe BsRROAT B 1 B Gt PscPlfe G ng

t he transducer reI ative to the storage nedium a baseplate; a spindle notor
for rotatinBasanangulgy agéﬁl%wh@rmtha weoynt flange (nebshovey may berseatsdi Abic e
notor, for coupling the spindle notor to the baseplate; and a nounting

i nterface diropotseginikefaoeefFigh€invhudes tireapagls 6200622) 62 tme pteatoapletloe mudant i ng
interface conprising at | east three surface points form ng a single plane

acting as ajfeaomitddend Pyat@s@mexgmmﬁe PRIBEd fdt&fkﬁ:@ condci 162 pRSRRUBYE. 17.
The data storage systemof claim 16 wherein the at |east three surface

Wherei n FLE“%[&@?E?& & B2 Mgt BrerpLRIshRIR e IR ERGoR Bughee.
I T e e TR 15 B bR 55
st orage system of claim 16 wherein the at |east three surface

troublesome vibration modes. However, those skilled in the art will recognize that the

mounting interface 602 may include any structure providing three points defining a

plane as described above.

Fig. 7 illustrates one embodiment 700 of the mounting interface 710 wherein the

mounting interface 710 includes 2 mount pad 720 formed integral with the baseplate

730. The baseplate 730 is cast according to a predetermined design specification, and

then the pad 720 is formed by machining three surfaces 740, 742, 744 of the baseplate

700. The pad 720 is formed with a generally rectangular shape. However, those skilled

in the art will recognize that the invention is not meant to be limited to the geometry

illustrated in Fig. 7, but that other pad geometries are possible within the scope of the



poi nts provide reduced contact area between the nount flange and the
Bbasepllate, the reduced contact area lowering the rigidity of the nount

fl ange and the resonant frequencies. 21. The data storage oé claim
16 wherein the at |east three surface points have a surfadi%ﬁtﬁgt 892
surface area being chosen to reduce acoustical noise. 22. The data storage
systemof claim 16 wherein the at |east three surface points are forned
using a predeterm ned nmaterial, the pﬂédeternined mat eri al bei ng chosen to
reduce acoustical noise. 23. The data storage system of claim 16 wherein
the at |l east three surface points are positioned at predeterm ned radial
angl es t herebetween, .the predeterm ned angl es bei ng chosen to reduce
acousti cal Pfésesginvgglionthe data st orage system of claim 16 further
conprising a danping ring disposed on an inner side and between the at

| east three surfBige8 fihistrates hoaltetnativepanbodimennts300rof tigmenirgyintetface Ehee dat a
storage system of claim 24 wherein the danping ring is coupled to the nount

fl ange. &h&eiaﬁge %{bﬁ&aﬁggi&éfacmom@aeg?a%@gg gﬁagifméﬁlfed%' anh\erein

the danping ring further Tonprises a vertica rtion disposed on an outer

surface of the at a hree s ace points of the nounti i nterface, the
verti cal pol?atsFQ}ﬁteedggag(&‘ﬁéj’aﬁp%e B%@lstf&g?ﬁf’%ﬁdéngt% aoqrgcgthnéccg Iy resulting
from sheer distortion between the baseplate and the at |east three surface
poi nts. 27.SPEpidicatiem asd theaghe pyd8 Bhisdormdddiynmadhining swifaces R20,883p8 3y 886 ng
further conprises a seal disposed on the vertical portion on an outer

surface of ofihe bhselpiydstIntHig 8; tifbutRAcEe 8 PDadjhcenothetpad id@Ibd inabEinediceformce, t he
seal formng a barrier in a gap between the nount flange and the basepl ate.

28. The dat i 11 i 1.0Q:_ i | ed
e da %@wﬁ%@yf eﬁggaeé S%.ai—lmvgéerm%g@élﬂlgé&;lﬁ tﬂég%n%ée roglgﬁle ?}hag oupl e

to the basepl ate. ta storage systemo alm

danping ring further.conpris a.vertic ortion.,di sposed..o n, Qut er
surface of &ﬁén%‘egllfipgéss Or{ptnmaggtso rlflﬁlé%d 'ﬁﬁbﬁggo%?t% WEStﬁﬁ?fiﬁdﬁié'%%Péﬁ’laLce, t he
vertical portion engaging with the baseplate and the at |east three surface
poi nts to dPther pask georieliigsare pessible wighmytheseapeof the present inyanthet ween t he

basepl ate and the at | east three surface points. ., p 9 DE C 2002 z~ 30.
The dat a st or agelmsadslitéon tofprovidingad®dwied seifacet drea fbabpieringrthe gesbnartther

frequency associated with disk drive, a damping ring may be provided to dissipate
distortion energy. For certain troublesome vibration modes of the spindle motor, elastic
deformation of the mount flange may occur that entails transverse bending of the mount
flange between any two of the three pads. The damping ring acts as a constrained layer
damper by being sandwiched between the baseplate and the motor mount flange.
Accordingly, the amplitude of vibration will be reduced to cause lower acoustic output
of the disk drive. Figs. 9-14 illustrate different embodiments of the damping ring
according to the present invention. However, those skilled in the art will recognize that

the invention is not meant to be limited to these illustrated embodiments, but rather



conprises a seal disposed on the vertical portion on an outer surface of
the at least three surface points of the nounting interface, the seal
formng a barrier in a gap between the notor and the base gtEG‘leG?

met hod for reducing acoustic dynami cs of a spindle notor, “conpriSing
formng a nounting interface between a spindle notor and a baseplate, the
nmounting interface conprising at |east three surface points formng a
singl e plane acting as a conmon boundaﬂ? bet ween the spindle notor and the
basepl ate. 32. The nmethod of claim 31 wherein the form ng a nounting
interface between a spindle notor and a basepl ate further conprises formng
the nmounting interface on the baseplate. 33. The method of claim 31 wherein
t he for ni ngotherdampinggingrmbadimentsatepassible within dhescone of thampeesantiavenioat e
further conprises formng the nounting interface on a nount flange and
coupling the nouiig Mlilogeatésn ddnepingiing 90 omipded toIte nidhhat fimidedd 2akcerditign 31
wherein the formng a nounting interface further conprises formng at | east

three surf aq@t}fégrgésenﬁﬁwﬁlﬁﬂﬁ), TREPD, 2harti ﬁ&rﬁks'ﬁgecﬁgﬁﬁﬁh@ rhdift H9R5H 619 4hd

nounting interface further conprises reducing t contact area’ between the

t fl d th l.ate, f.h d tact I [
Tosonant 1 1 GEBREPAE ST oSS, R s 1aaea B Ao B eRRRE LA 850

wherein the formng a nounting interface further conprises forning at |east
t hree surf agecqsdingite thequisent mventidna ckheadamping ring 8 U} fsguevidedeto dissipage chosen
to reduce acoustical noise. 37. The nethod of claim 31 wherein the formng

a nounting idi:extibaeergy chited by Evibeeion b tHE guflahgas2. tTHe@nspinf fag
points using a predeterm ned naterial, the predeterm ned material belng

chosen {0 T ey 1aRAYSdaAnoHodR) wroid B I 950 6 3 NbRESIRL he

formng a nounting 1 nter er conprises formng at | east t
surface points,with a predetermmned radia | e bet ween each of the at
east thr e tegatheide pBod SRR Bk Bl ST oA S T SR BB  educe
acoustical noise. 39. The nethod of claim 31 further conpri si ngj formng a
danpi ng ri n@ostirr?Bq efithe dampiag sing 9B Breiiergainsbthetbark g5 thetmousd padiP2&icEhpoi nt s
for dissipating distortion energy. 40. The nethod of claim 39 wherein the
form ng a nulantpimgring® HF 4aealy extends slightly below the plane of the bottom of the mount

pad 920 so that the damping ring 910 contacts the baseplate 914 and is slightly

compressed when the motor is installed. However, the damping ring 910 does not

reside between the mount pad 920 and the baseplate 914. Thus, the geometric location

and stability of the motor and mount flange 912 is not affected by the damping ring,

i.e., there is still solid metal-to-metal contact between the motor/mount flange 912 and

the baseplate 914. Those skilled in the art will recognize that the damping ring 910

may be formed in a single ring with cutouts for the mount pads 920.

Fig. 10 illustrates a second embodiment of a damping ring 1010 coupled to a

mount flange 1012 according to the present invention. In Fig. 10, a partial cross-section



between a spindle notor and a baseplate further conprises formng the
hounti'ng interface on a nount flange and wherein the danping ring is
coupled to the nmount flange. i AO9 DE C 2002 29 ﬁﬂg&e} met hod of
cl aim40 wherein the form ng of the danping ring furtﬂ QUQQS form ng
a vertical portion on an outer surface of the at |east three surface points
of the nounting interface, the vertical portion engaging wth the basepl ate
to dissipate energy resulting fromshe&f distortion between the basepl ate
and the at | east three surface points. 42. The nethod of claim41l wherein
the formng of the danping ring further conprises formng a seal on the
verti cal poréi on at an outer sgrface of the at |east three surface points
of the moun®}thg mawng Hangeel 012pad thebaseplatei 1944 arapgam shownwith thegneitneen t he
nount flange and the baseplate. 43. The nethod of claim 39 wherein the
danpi ng ri nflange kd@haenhgtaomore phd 48P0, aflee datdiping hieg 101 Miscprofided @i dissipate
wherein the formng of the danping ring further conprises formng a

verti cal _posisidefiodEhohiy O8] by thelASE6H of 8 ntunt AdSe f01200hE WafBR: Y nts’
of the mounting interface, the vertical portion engaging wth the baseplate

and the at £ ree surface poi I SSi e r.gy..Lesuylting from
sheer di stohﬁfoz ch@fzmgﬁtcbﬁ@&ﬁ%@gﬁ%ﬁg&@r{gé ﬁ%gﬁf;‘éadl @z@tlg%‘ﬁp%sggsurface

poi nts. 45. The nethod of claim44 wherein the form ng of the danping ring
further conpierehetwees; fqegrdinglpdhe damping rmgrlpileaulrrwdﬁ%bﬁrmavntaadde @pon
surface of the at |east three surface points of the nmounting interface, the
seal form nehree kided. i & inner,aegrpl portioe ¢d3d dfthedbmpingrthgt 104 Obestepdaddse thed6. A
nmounting interface for providing a steadfast relationship between a notor

and a basepbgiiCor thE1diREMd 112, iIH}a@Hiftiaﬁ,%nC&ﬁ‘&}[ &gl Rris@MINYs P}cﬂ&ié&i feposed

on an inner side and between at |east three surface points formng a single

pl ane actin s.a ¢ n.bou e t t . Late, the
Garmpi ng. i ng e BRRGa YRE R0 AER TRyl R "Dy BlEers UG OB T
nmounting interface of claim46 wherein the damping ring further copprjses a
vertical portPPoAisHpaigderdsniesyiing drog shegr lété’ét?‘g’fbet%‘{%e’h e basepfate ﬁ&%‘gg%rface
points of the nounting interface, the vertical portion engag_i ng with the
basepl at e t thedinguitfiange 80E2. gThe asside diametar ofthshmeuntdianged01Dis reesssasen t he
basepl ate and the at |east three surface points. 48. The nounting interface
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Preferably the damping ring 1010 is a relatively soft, elastomeric material, therefore it
can be slightly compressed into the bore of the baseplate 1014 when installed.
However, those skilled in the art will recognize that other types of soft or compressible
may be used without departing from the scope of the present invention.

Fig. 11 illustrates a third embodiment of a damping ring 1110 coupled to the

baseplate 1114 according to the present invention. InFig. 11, a partial cross-section of
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mount flange 1312 according to the present invention. In Fig. 13, the damping ring
1310 includes an outer, vertical portion 1332 that rests against a face 1333 of the
baseplate 1314 for dissipating energy resulting from sheer distortion between the
baseplate 1314 and the mount flange 1312, At a position where the mount flange 1312
overhangs the baseplate 1314, the damping ring 1310 includes a seal 1370 for acting as
a barrier between the baseplate 1314 and the mount flange 1312 to prevent outside
contamination from entering the disk enclosure.

Fig. 14 illustrates a sixth embodiment of a damping ring 1410 coupled to the
baseplate 1414 according to the present invention. InFig. 14, the damping ring 1410
includes an outer, vertical portion 1432 that rests against a face 1433 of the baseplate
1414 for dissipating energy resulting from sheer distortion between the baseplate 1414
and the mount flange 1412. At a position where the mount flange 1412 overhangs the
baseplate 1414, the damping ring 1410 includes a seal 1470 for providing a seal
between the baseplate 1414 and the mount flange 1412 to prevent outside
contamination from entering the disk enclosure.

In summary, the present invention provides a mounting interface between the
baseplate and the motor mount for stabilizing the baseplate/mount. The mounting
interface includes mount pads that are coupled or made integral with the mount flange

or the baseplate. The mounting interface provides a stable mount between the mount
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flange and the baseplate by providing three points defining a plane that is generally
parallel to the plane of the mount flange and/or the baseplate. A damping ring may be
used for dissipating distortion energy between the motor, baseplate and/or mount
flange.

The foregoing description of the exemplary embodiment of the invention has
been presented for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed. Many modifications
and variations are possible in light of the above teaching. It is intended that the scope

of the invention be limited not with this detailed description, but rather by the claims

appended hereto.
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WHAT IS CLAIMED IS:
1. A mounting interface for providing a steadfast relationship between a
motor and a baseplate, the mounting interface comprising at least three surface points

forming a single plane acting as a common boundary between the motor and the

baseplate.

2. The mounting interface of claim 1 wherein the at least three surface

points further comprise pads.

3. The mounting interface of claim 1 wherein the at least three surface

points are coupled to the baseplate.

4. The mounting interface of claim 1 wherein the motor includes a mount

flange, wherein the at least three surface points are coupled to the mount flange.

5. The mounting interface of claim 1 wherein the motor includes a mount
flange and wherein the at least three surface points provide reduced contact area
between the mount flange and the baseplate, the reduced contact area lowering the

rigidity of the mount flange and the resonant frequencies.

6. The mounting interface of claim 1 wherein the at least three surface
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7. The mounting interface of claim 1 wherein the at least three surface

points are formed using a predetermined material, the predetermined material being

chosen to reduce acoustical noise.

8. The mounting interface of claim 1 wherein the at least three surface
points are positioned at predetermined radial angles therebetween, the predetermined

angles being chosen to reduce acoustical noise.

9. The mounting interface of claim 1 further comprising a damping ring

disposed on an inner side and between the at least three surface points for dissipating

distortion energy.

10. The mounting interface of claim 9 wherein the motor includes a mount

flange and wherein the damping ring is coupled to the mount flange.

11.  The mounting interface of claim 10 wherein the damping ring further
comprises a vertical portion disposed on an outer surface of the at least three surface
points of the mounting interface, the vertical portion engaging with the baseplate to

dissipate energy resulting from sheer distortion between the baseplate and the at least
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three surface points.

12.  The mounting interface of claim 11 wherein the damping ring further
comprises a seal disposed on the vertical portion on an outer surface of the at least three
surface points of the mounting interface, the seal forming a barrier in a gap between the

mount flange and the baseplate.

13.  The mounting interface of claim 9 wherein the damping ring is coupled

to the baseplate.

14, The mounting interface of claim 13 wherein the damping ring further
comprises a vertical portion disposed on an outer surface of the at least three surface
points of the mounting interface, the vertical portion engaging with the baseplate and
the at least three surface points to dissipate energy resulting from sheer distortion

between the baseplate and the at least three surface points.

15. The mounting interface of claim 14 wherein the damping ring further
comprises a seal disposed on the vertical portion on an outer surface of the at least three
surface points of the mounting interface, the seal forming a barrier in a gap between the

motor and the baseplate.
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a storage medium,;

an actuator including a transducer disposed at a distal end of an actuator arm

an actuator motor, coupled to the actuator, for moving the transducer relative to
the storage medium,

a baseplate;

a spindle motor for rotating the storage medium,

a mount flange, coupled to the spindle motor, for coupling the spindle motor to
the baseplate; and

a mounting interface disposed between the mount flange and the baseplate, the
mounting interface comprising at least three surface points forming a single plane

acting as a common boundary between the mount flange and the baseplate.

17.  The data storage system of claim 16 wherein the at least three surface

points further comprise pads.

18.  The data storage system of claim 16 wherein the at least three surface

points are coupled to the baseplate.

19.  The data storage system of claim 16 wherein the at least three surface
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points provide reduced contact area between the mount flange and the baseplate, the .
reduced contact area lowering the rigidity of the mount flange and the resonant

frequencies.

21.  The data storage system of claim 16 wherein the at least three surface

points have a surface area, the surface area being chosen to reduce acoustical noise.

22. The data storage system of claim 16 wherein the at least three surface
points are formed using a predetermined material, the predetermined material being

chosen to reduce acoustical noise.

23.  The data storage system of claim 16 wherein the at least three surface
points are positioned at predetermined radial angles therebetween, the predetermined

angles being chosen to reduce acoustical noise.

24.  The data storage system of claim 16 further comprising a damping ring
disposed on an inner side and between the at least three surface points for dissipating

distortion energy.

25.  The data storage system of claim 24 wherein the damping ring is

coupled to the mount flange.

»
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27.  The data storage system of claim 26 wherein the damping ring further
comprises a seal disposed on the vertical portion on an outer surface of the at least three
surface points of the mounting interface, the seal forming a barrier in a gap between the

mount flange and the baseplate.

28.  The data storage system of claim 24 wherein the damping ring is

coupled to the baseplate.

29.  The data storage system of claim 28 wherein the damping ring further
comprises a vertical portion disposed on an outer surface of the at least three surface
points of the mounting interface, the vertical portion engaging with the baseplate and
the at least three surface points to dissipate energy resulting from sheer distortion

between the baseplate and the at least three surface points.
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motor and the baseplate.

- 31. A method for reducing acoustic dynamics of a spindle motor, comprising
forming a mounting interface between a spindle motor and a baseplate, the mounting
interface comprising at least three surface points forming a single plane acting as a

common boundary between the spindle motor and the baseplate.

32.  The method of claim 31 wherein the forming a mounting interface
between a spindle motor and a baseplate further comprises forming the mounting

interface on the baseplate.

33. The method of claim 31 wherein the forming a mounting interface
between a spindle motor and a baseplate further comprises forming the mounting

interface on a mount flange and coupling the mount flange to the spindle motor.

34.  The method of claim 31 wherein the forming a mounting interface

further comprises forming at least three surface pads.

35.  The method of claim 31 wherein the forming a mounting interface
further comprises reducing the contact area between the mount flange and the

baseplate, the reduced contact area lowering the resonant frequencies.
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37. The method of claim 31 wherein the forming a mounting interface
} further comprises forming at least three surface points using a predetermined material,

the predetermined material being chosen to reduce acoustical noise.

38. The method of claim 31 wherein the forming a mounting interface
further comprises forming at least three surface points with a predetermined radial
angle between each of the at least three surface points, the predetermined angles being

chosen to reduce acoustical noise.

39. The method of claim 31 further comprising forming a damping ring on
an inner side and between the at least three surface points for dissipating distortion

energy.

40. The method of claim 39 wherein the forming a mounting interface
between a spindle motor and a baseplate further comprises forming the mounting
interface on a mount flange and wherein the damping ring is coupled to the mount

flange.
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surface points of the mounting interface, the vertical portion engaging with the baseplate

to dissipate energy resulting from sheet distortion between the baseplate and the at least

three surface points.

42. The method of claim 41 wherein the forming of the damping ring
further comprises forming a seal on the vertical portion at an outer surface of the at least
three surface points of the mounting interface, the seal forming a barrier in a gap between

the mount flange and the baseplate.

43. The method of claim 39 wherein the damping ring is coupled to the
baseplate.

44. The method of claim 43 wherein the forming of the damping ring
further comprises forming a vertical portion on an outer surface of the at least three
surface points of the mounting interface, the vertical portion engaging with the baseplate
and the at least three surface points to dissipate energy resulting from sheer distortion

between the baseplate and the at least three surface points.

45. The method of claim 44 wherein the forming of the damping ring
further comprises forming a seal on the vertical portion at an outer surface of the at least
three surface points of the mounting interface, the seal forming a barrier in a gap between

the motor and the baseplate.

46. A mounting interface for providing a steadfast relationship between a
motor and a baseplate, the mounting interface comprising a damping ring disposed on an
inner side and between at least three surface points forming a single plane acting as a
common boundary between the motor and the baseplate, the damping ring dissipating

distortion energy.
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47. The mounting interface of claim 46 wherein the damping ring further
comprises a vertical portion disposed on an outer surface of the at least three surface
points of the mounting interface, the vertical portion engaging with the baseplate to
dissipate energy resulting from sheer distortion between the baseplate and the at least

three surface points.

48. The mounting interface of claim 47 wherein the damping ring further
comprises a seal disposed on the vertical portion of an outer surface of the at least three
surface points of the mounting interface, the seal forming a barrier in a gap between the

motor and the baseplate.

49. The mounting interface of claim 46 wherein the damping ring is
coupled to the baseplate.
50. The mounting interface of claim 49 wherein the damping ring further

comprises a vertical portion disposed on an outer surface of the at least three surface
points of the mounting interface, the vertical portion engaging with the baseplate and the
at least three surface points to dissipate energy resulting from sheer distortion between the

baseplate and the at least three surface points.
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surface points of the mounting interface, the seal forming a barrier in a gap between the

motor and the baseplate.



