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The present invention relates generally to a head positional assenbly 10
(HPA) for disc drives. Mire particularly, the present invention relates to
a head positional assenbly wherein the-koice coil of the voice coil notor
(VCM is danped. Background of the Invention 15 Disc drives are used in
conput er applications for h volune data storage and retrieval.

Typical ly, disc dr‘f@@@@eAS'E?ﬂ VOKIE CULRAMRERFGR DISE) DREVESed on a
base or disc enclosure. The head disc assenbly includes an actuator slider
system for transferring data to and fromcircular tracks concentrically

di sposed on 20 the surfaces of the disc. Data is transferred to and from
the discs as they are rotated at a predeterm ned speed on a spindle
mechani sm The actuator slider systemor head positional assenbly (HPA)
includes g transducer nounted on a slider for transferring data to and
fromthe disc. The slider is attached to an actuator armvia a gi nbal
assenbly. The actuator arm 25 pivots about the pivotal axis of an E-bl ock

assenbly. Mvenent of the E-bl ock, Ly and the attached actuator
slider systemis controlled by aﬁvl)‘fézeiggili{v‘ﬂ’g’tob‘r (VCM) . Ideally, the

slider should precisely follow the notion of the E-block assenbly within
t he frequency ran interest. This means that novenent of the 30
E- bl ock assenbly g&ﬁ@r%@dnwmphéelw g@er:aéliyno et pestiinmabiassemblyansni t t ed

through 4 bheéﬁﬁk?'%rcﬁls rc9 4R 1 %@nge P e ntxjg %ltgg%g dM t hout

any distorti |de era | I ons,
per f or med ef fpositiemd! lagsearbdy Whenein thelgoisé toibsf tha voie cell ﬁmtcﬁE(WCM) isncr eas ed.
Unfortunatel% dugto vibrations within the

Background of the Invention
15
Disc drives are used in computer applications for high volume data storage
and retrieval. Typically, disc drives contain a head disc assembly (HDA) mounted
on a base or disc enclosure. The head disc assembly includes an actuator slider
system for transferring data to and from circular tracks concentﬁcally di’sposed on
20  the surfaces of the disc. Data is transferred to and from the discs as they are
rotated at a predetermined speed on a spindle mechanism.
The actuator slider system or head positional assembly (HPA)
includes a transducer mounted on a slider for transferring data to and from the disc.
The slider is attached to an actuator arm via a gimbal assembly. The actuator arm
25  pivots about the pivotal axis of an E-block assembly. Movement of the E-block
assembly and the attached actuator slider system is controlled by a voice coil motor
(VCM).
Ideally, the slider should precisely follow the motion of the E-block
assembly within the frequency range of interest. This means that movement of the
30 E-block assembly generated by the voice coil motor should be transmitted through
the actuator arm, the gimbal assembly and to the slider without any distortion. In
such ideal operating conditions, tracking can be performed efficiently and track

densities on the disc can be increased. Unfortunately, due to vibrations within the



"11 1 NOV 2003 -2 systemit is difficult to achieve such ideal condi t“c;nyov 2003
of operation. Vibration is a particularly serious problemwhen it occurs
at or near the resonant frequencies of the conponents of the system
Undanped, rigid nechanical structures haye | ower resonant frequencies 5

t han danped structures having the sanme effective stiffness. They also tend
to exhibit vibrations of higher anplitude at resonant frequencies. For
thi s reason, syftemyhisahifbieult imachidvgisucthidaal cpuditionsorfaipemsionnibratidrt @ians it's
structural r L equencies, at.. | ower excitation and. al so .experiences
| arger anpl i 3’%‘&%%\% @rsg{l?‘gsﬂ%ro M When if aceurs.af OETiear iR fesqnapk freqpengigs 5

vi brations calseompumeiof theyBemo! system of the 10 head positional
assenbly to fail resulting.in deteriorating disc drive performance. It

can thus be appr ediudeatwed igid meghanicah strictures havedewerresoppnt fregquercies
posi ti ona SEA \ A slani i . ability of
a disc dr !Sveq!?o useﬁé d\évltrlsl{::tgrégégw%ﬁi%g ﬁ?%gé]%eﬁﬁlgﬁgéé\%ggFfsgrrg?ﬁags have
been devel opedhibt vierdtions ofihighet amplitpde i resomantrfrdgnencidsS Roe dtls pasérd, apnal
assenbly. One_guch pethod.inc] udes providing a damper on the ginbal
assenbl y. md@é@?eﬁd&%b%qsglﬁ 458 %lﬁg??’g%ltgmﬂ’éﬁﬁwceassenbl y is
the source offrdqliendid s MWt @xéibbtion lafid §18Y' Sk Bichd 1tk B A 1R viﬁflgﬂgﬁseﬁ‘

I's

Anot her net hod that has been enployed is "frequency tuning".

i nvol ves desill§Arsegandedraquenrigso diheseovibiationsseates the serve hentralsysters of thent
frequenciigs @ . .t hi n anae i.n lch the seryo
contr ol slgst glr%g% &?%%h%g?gs%&gflyﬁg ggfrsegl@g%ﬁdge\r&edd’ 10 %Ddéscs%vﬁ iFTeERSy

af fected by \chibtlaisibeappretiatod tieat the thedhanidalf stiuctukd oftthe hetdgdisitionalct ual
resonant frequen ies,ﬁl t he design stage, as resonances_can be affected
by several f&85e8idy Wil WW‘ﬁﬁ‘%Sﬁe%#BP%%&amlltﬁééﬁd,!séd@é(ﬁfPE‘We pi vot
bearing on Wﬁé&?of%&h%&@kﬂ%&%ﬁypos”iOna| assenbly is nounted. US Patent
No. 5,666,242 filed "Novenber 21, 1995 by Edward et al for DI SK DRI VE
HAVI NG ELASTOVERI Geveral methods have been developed to reduce vibration problems in the

15 head positional assembly. One such method includes providing a damper on the

gimbal assembly. However, this method is only effective if the gimbal assembly is
the source of the resonance that is causing the vibrational problem.
Another method that has been employed is “frequency tuning”. This
involves designing the head positional assembly so that its resonant frequencies are
20 not within the frequency range in which the servo control system of the disc drive
is considered to be significantly affected by vibrations. However, it is difficult to
predict actual resonant frequencies at the design stage, as resonances can be
affected by several factors.
A further method employed has been to damp the pivot bearing on which
25  the head positional assembly is mounted. US Patent No. 5,666,242 filed November
21, 1995 by Edward et al for DISK DRIVE HAVING ELASTOMERIC
INTERFACE IN PIVOT BEARING ASSEMBLY and US Patent No. 5,675,456
filed November 21, 1995 by Myers for ACOUSTIC VIBRATION DECOUPLER
FOR A DISK DRIVE PIVOT BEARING ASSEMBLY describe methods of
30 damping vibratory motion imparted to the head positional assembly through the
pivot bearing. The former uses an elastomeric interface between the stationary
member of the pivot bearing and the head positional assembly. The latter uses

axial decoupling between the pivot shaft and the head positional assembly to



" I NTERFACE | N PI VOT BEARI NG ASSEMBLY and US Patent No. 5,675,456 fi H:q NOV 26b4
Novenber 21, 1995 by Myers for ACOUSTI C VI BRATI ON DECOUPLER FOR A Di SK

DRI VE PI VOT BEARI NG ASSEMBLY descri be nmet hods of 30 danpi ng vibratory

notion inparted to the head positional &senbly through the pivot

bearing. The forner uses an el astoneric interface between the stationary
menber of the pivot bearing and the head positional assenbly. The latter

uses axial deBBuse thedrapamigsien of Aeoustic vibratinm fiormathd piviee shefadJ$ Bsieni onal

assenbly to INTPRY L,.ssion_ of. ,acoustic vibratjon fromthe
o vot shat ¢ ROPE dRferlod s SRRl RRCR T BIRE A SRR S neBh
having a cantte brwiteathnping ofdbrations indited idthe headlpsrRidig] skerblyr at i ons

i nduced in the heﬁ%@posi ti.onal assenbly. The present invention ains to
provi de a sol uti ort "EETESRRE WYBHGR RERS 19 ipERYidas solutiontetthevibeatiah pveblerand

of fers otger n?&‘ﬁ%ﬂé@%%e,%ﬁroffegeotﬂér'aﬁ\rzaéﬁée]g gfé}armﬁéﬁfo Qfe the Invention The

present invention relates to a voice ¢ ad posi tional assenbly
10 of a disc drive. The voice coil includes a danpener which incorporates
a constraint material and a visgoel asti terial. The danpener is
preferably located in the bobbﬁ“g‘ﬁaﬁég&#ﬁw@ﬂm raint material is

sel ected froman alum nium steel, zinc copper, ceramc, viscoelastic or
el astoneric material. The viscoelastic material is 15 preferably a double
si ded, pressure sdmgiPresort ingantipn sglatesfor vai¢epedl for abieadapsitionalassembliyce coi |

are danp b ape . itional assembly is, |ess
SUscept | Be. P5aORe MRRCTRE vaRE el Ebies PERRrREhich IR B F T oenbeaipper
wire. Additi onsérial andb viseaeddstia maperial.i The ddmpener i¢ preferablyilbcat@linihye a

pl astics oveér |.d. 20 The present invention also relates to a disc drive
havi ng a hea gBlE}EiSP?"GnaI assenbly including a voice coil and a dampener.

The danpener i ncl q@igofstrafid Afitdridl M sel¥Bied ot arPAlHmbhitthSGO8! A8¢ bdppept eri al .
ceramic, viscoelastic or elastomeric material. The viscoelastic material is

15  preferably a double sided, pressure sensitive material. Vibrations produced in the
voice coil are damped by the dampener and thus the head positional assembly is
less susceptible to vibrations.

The voice coil is made from a coil of copper wire. Additionally, at least a
portion of the voice coil may have a plastics overmold.

20 The present invention also relates to a disc drive having a head positional
assembly including a voice coil and a dampener. The dampener includes a
constraint material and a viscoelestic material.

These and various other features as well as advantages which characterize
the present invention will be apparent upon reading of the following detailed

25  description and review of the associated drawings.
Brief Description of the Drawings

Figure 1 is an exploded perspective view of a prior art disc drive.
30 Figure 2 is a schematic side view of a head positional assembly including a
damped voice coil according to an embodiment of the invention.
Figure 3 is a schematic enlarged cross-sectional view of the damped voice

coil shown in Figure 2.



~These and various other features as well as advantages which charadﬂe&iNﬂy 2003
the present invention wll be apparent upon reading of the foll ow ng

detail ed 25 description and review of the associated draw ngs. Brief
Description of the Drawings Figure 1 is-&n expl oded perspective view of a
prior art disc drive. 30 Figure 2 is a schematic side view of a head
positional assenbly including a danped voice coil according to an

enbodi nent of t he H1RUEA IS 88raphjcgmparng the agoustin pafermanee pha prer art disc

cross-sectio i f MO e ' lgure. 2. 1 NOV
SUa re1 Ny serare fise iif SROMBRHE aoEmpERLbice AN abicig s6

per f or mance coimbpdimensiof ghretinvingion. dri ve with a disc drive incorporating a
danped voi ce coi l t or .ac din o an. enpbodi nent of the ipnvention.
Figures 5 to 8 1 1EeNsss o gﬁusbagiﬂtﬁ?%%ﬁ}mé ERr signghpfia mgjor grtgiscqinvgat gi sc
drive at 55 diitstrackatnber it n 062000 88030000e6eafet2000 respectively.
Figures 9 to 12 illustrate the gositional error signal of a disc drive

according to an &fiBwes hini2 dluskrafe thenpsitionarereer signalofardissidrivembenrdib@O,
1000, 2000 ' . Fj to 15
8PP o P S L 5

vibration in respective vy, rec
prior art di gespdetivaty.as opposed to the slider of a disc drive in

accordance with an..enmbod ,of the invention. Figure 16 jllustrates the
y, x and z direct ir}rdgn‘ére%lgé [gssﬁi‘ul“ﬂrarﬁ? (vaRration ingespsctivegh X; ke diEestionht i on 15

Fi gure 118howst thesIRPOOARbrTEN dRAdrVel iR lopFdsed 6 e sHAdr'6E a ik qgﬂ% I sc drive
10 includes a housing base 20 and a to ﬁ((g:over 2§. Ifocgt eg et \}\gen t he
housi ng base accordance with an embodiment of the invention.

Figure 16 illustrates the y, x and z directions as used in Figures 13 to 15.

Detailed Description
15
Figure 1 shows in exploded form a prior art disc drive 10. The disc drive 10
includes a housing base 20 and a top cover 25. Located between the housing base
20 and top cover 25 is a gasket 30 which, when engaged together, combine to form
a sealed housing that maintains a clean environment inside the disc drive 10.

20 A disc 40 is mounted for rotation on a spindle hub 42. A head positional
assembly 100 is mounted for movement about a pivot bearing 102. The head
positional assembly100 includes an‘ E-block assembly 104 to which is attached at
one side an actuator arm 106, a gimbal assembly 108, a slider 110 on which a
transducer (not shown) is located. The slider 110 is arranged to be moved over the

25  disc 40 so that the transducer (not shown) can read or write to the disc 40.

Attached to the other side of the E-block assembly 104 is a voice coil 112.
The voice coil 112 is located in an electric field generated by a pair of permanent
magnets 114 each mounted on pole pieces which are positioned substantially
vertically above and below the voice coil 112. When an electric current is passed

30 through the voice coil 112, an electromagnetic field is set up between the magnets
114 and the voice coil 112 so as to cause the voice coil 112 to move. As the voice

coil 112 moves, the E-block assembly 104 is caused to pivot about pivot bearing



20 and top cover 25 is a gasket 30 which, when engaged together, cohdi NV 2003
to form a sealed housing that nmaintains a clean environnent inside the

disc drive 10. 20 A disc 40 is nmounted for rotation on a spindle hub 42. A
head positional assenbly 100 is nounteds-f or novenent about a pivot

beari ng 102. The head positional assenblyl QO includes an E-bl ock assenbly
104 to which is attached at one side an actuator arm 106, a gi nbal

assenbly 108,102 causingsthe sliders h1 Qi maovesacrass fhresuirfaens of thet dishdOurThd witeocat ed.

The slider 1 t noved.over the 25 disc o that the
transducer (%g{l ﬁ%f%vwﬁq’%%:ﬁ‘trage{ggglgrpl?&ef formt hef’?fgeﬁ‘?%’&‘o%&% ached to the
other side of the Thelvbivelcodd$2 tstypicdiBAmhde ﬂoMQb?ﬁerﬂfé ﬁéw?everm%hé(\%ce
coil 112 is lojﬁted %?%‘gn electric field generated by a pair per manent

magnets 114 &% 3690%%511@%@%@1%%111%@ oposj:ramtmmdaﬂstaam ially
vertically a t | urrent is
passed 30yt h?%%ﬁa? ﬂg&@%@i@ég 122' \fﬂ%‘[%gb&ﬂn‘g acfl' }s\(;mnggp l%]ou]ngi (iet up

bet ween the badghevaice doikl 12ndThehviscuelastiz mﬂeﬁal]llﬁusearﬁ@d@n&&ﬂﬁﬁethe voi ce
coil 112 to no coil 112 ves, E- bl ock .assenbly 104
is caused to ﬁ?ﬁr& tgt?é‘iﬂalﬁ%ﬁm‘blasm Hgate a aﬂ@?}““éﬁ) ect gn thpvaieg cihhl th

sliders 110 to NDWRedakcosastichfatsit] 126 aay ok atdaﬁbré'sﬁﬁd‘ﬁﬁess M%@ CO"
112, magnets 114 and pol e pieces formt%,e voi ce coi |l "notor (e

voi ce c0| | 18dhgsive; yibie canstipinturnterial bhg mep be anykuitablettoaterial for a@mpﬂmv\n in

Fi gures an 116 S trai.nt materi al
11% and aq{/flﬁggio g{sef? P' n@ ‘%gﬁelb?&%l& ’%% 4 oBH° asg%%%aéitﬂxgeﬁl% t he space
general |y bommiﬁdxl b¥hé bnecoednsnenmwrial 11Pandkhe cotistaipenatkial 1 1dre kéladted 19 i n

conjunction with, the traint material 118 conbine to create a
danpeni ng ef P%&l%atg}?r?%ta@ ampepgs; Jamps requengies yn theslesicesk ragaefiinterest: 119 nay

be a double si dedfl‘h@"v@&%‘dfwi‘?lff'\fﬂ %;élxﬁxcaxﬂélsﬁ?dl"l% fgae?&&%&ﬁﬁt&ﬁ%gge“ al

118 may be any suitable naterial exanpl e umnium s , zinc,
copper, ceramay hﬂ:elammawld togetlar by haattqudng endprzsdingrihe iviscoetastiermaterial The

vi scoel ass e 1165 or thelclo%st?aqgt r}l:pcena qrﬁtto er{}owré%tox 1151.I 18‘la%nelat%§’l’ ected
voice coil 112 may be at least partially overmolded with a plastics material. The
overmold 120 of plastics material may include a settable thermoplastic compound
and is illustrated in Figures 2 and 3. The plastics overmold holds the whole
assembly together to ensure that all critical dimensions are maintained, yet it

20  allows micro movement between the components for effective damping
characteristics.
To illustrate the advantageous nature of an embodiment of the present
invention we refer to the experimental results illustrated in Figures 4 to 16.
Figure 4 illustrates the acoustic performance of a prior art disc drive as
25  compared with a disc drive having a damped voice coil 112. As is shown in Figure
4, reduced resonant frequency or sound power is evidenced in the 800 Hz to 1200
Hz range of the disc drive including the damped voice coil.
Figures 5 to 8 illustrate the positional error signal (PES) spectrum of a prior
art disc drive at respective data track numbers 100, 1000, 2000 and 3000. Figures
30 9 to 12 illustrate the PES spectrum of a disc drive with a damped voice coil at
respective data track numbers 100, 1000, 2000 and 3000. As can be seen in these
Figures, at least a third order of reduction in the positional error signal is achieved

using a disc drive in accordance with an embodiment of the present invention.



-so that the resultant danpener danps frequencies in the desired r n?mﬁv
I nterest. The voice coil 112, viscoelastic material 119 and constra 2603
material 118 rmay be | am nated together by heat curing and pressing the
viscoel astic material 15 119 and/or thegconstraint naterial 118 to the

voi ce coil 112. This "l am nated" voice coil 112 may be at |east partially
overnolded with a plastics material. The overnold 120 of plastics

material may incl Wgures $Bhidibs Rlubtie ERPBELbEOCOIBMEISS 2 PHBr A disk | Ust r at ed
in Figures 2 and 3. Thed%astics gvernol d hol ds the whole assenbly

toget her to 6128 oPPRsed &g the slideriof g disgidrina bpving a dpmpedivoicasoibtl2.yet it 20
al | ows m'cropf[gmg ff. | V§: i
characteristics. él%j]lk)l ﬁxtse%feg?\erél?ﬁé&&%%@g@%&%};ﬁgﬂnﬁgﬁ%% 815%0(’%@%@1 ment of
the present X-divestiph @h0 aed z-direction®20hs deftypeerin Fégurall 6. AS vhri be sdeh ioint at ed i n
Fi gures 4.to /6. lgure. 4 illustr S Lhe acoustic perfarmance of a prior
art disc dri \}‘églggs gg%c 5?’5‘@“%‘46}‘96}13% Len %ercf‘??ée%‘mlilﬁﬁlﬁdﬂ%%éﬁﬂﬁoi ce coil
112. As is shiawpedofdtidited voite chB thégid 1pesonant frequency or sound power
is evidenced in the 800 Hz to 1200 Hz range of the disc drive including

t he danped voi ce dbwill beppprecsaiedirpm tBe phdve sxperineenta] eesults that tealangimgr

si gnal (PES) i tdi |ye at r cti ve data track
umber s 100, FHog0ed SobEmPortabat ik rblol gy R i pes
spectrum of axpersancelt by thesiehdpesitiiabasdentbliyc ¢ i€ @isb noted s Macidousticdat a track

nunber s Jlﬁo 1000,..2000 and .3000. _As can be seen in these Figures, at
| east a tHi r RoBe@Ethegtise dnpedn pesprdance wathgasmbodimgnt af theinventiemis i s
achi eved  usirg@iced Jirfis i§pdritSulhrly ARGREEERS Gn YA ' i e
present inverl{tign. L Il 2003 -6 E?&%es%ngﬁﬂwﬁgp?ﬁ%@%‘%g#ﬂe
vi bration of te heusddiideclatifelypquiet @wviranments.sc  dri ve as opposed to the

oL o R o0 ot SRS Y0 i o s © 1O
)s(ég In r fecrzg imo N 2d4En86Al niay dhd18dd drtdveRdlinipoaicnhRicthé Perfirfiiahe dfihe Afic @fle e
15 during read/write operations, a reduction in the transmissibility of the resonance
frequencies of the voice coil motor to the slider, a stiffening in the structure of the
voice coil motor thus increasing its structural natural frequency with lower
amplitude vibration and a reduction in the rocking and torsional mode of the head
positional assembly.
20 Another method to describe the invention is as follows:
In a disc drive, a voice coil 112 for a head positional assembly 100 having a
dampener, that includes a constraint material 118 and a vicsoelastic material 119
such that the dampener is located in the bobbin space 116 of the voice coil 112.
The viscoelastic material 119 is a double sided, pressure sensitive adhesive. And
25  the constraint material 118 is selected from an aluminium, steel, zinc, copper,
ceramic, viscoelastic or elastomeric material. The voice coil 112 is covered
partially with plastics overmold 120.
According to the present invention, a disc drive 10 having a head positional
assembly 100 with a voice coil 112, where the voice coil 112 includes a dampener,
30 that is made of a constraint material 118 and a viscoelastic material 119. The
dampener being located in the bobbin space 116 of the voice coil 112. And the
viscoelastic material 119 is a double sided, pressure sensitive material while the

constraint material 118 is selected from an aluminium, steel, zinc, copper, ceramic,

S



5 Figures 13 to 15 the magni tude of vibration decreased with the in&thnZﬂm
of the danped/constrained voice coil notor 112. It will be appreciated
fromthe above experinental results that the danping provided by an

enbodi ment of the invention reduces the-anplitude of vibrations

experienced by the head positional assembly. It is also noted that the
acoustic 10 ngise of the disc drive in accordance with an enbodi nent of

the inventi oﬁlﬁcgelaﬁté‘cm@é@lasm@clmatmﬂltThnﬂcmel o,mla]d\’ldlas aqeanua portiosi t uat i ons

where the di ed in relatl envi ronnent s.
Addi tional a anélgéégsovr%égﬁlfitﬂﬁ eﬁa N gm% ih%B LO Ent

i nvention mayedlmedlwien:ﬁmﬁ@? n@&hnth@leOYﬁWBQQOOH‘ziaﬂge performance of the
disc drive 15 durjng read/wite operations, a reduction in the

transmssibility oﬁ‘c"PWé“%’@%‘hBWé@t fI?V@Q%h@ieé%lsd’FO‘tlﬁ@ ydisedriveol 12 mstaor to
the slides, aegd t)(f:sflt%ﬂapgssbrﬂbfyhﬁo%l Hjé:@diégcé?fthgﬂﬁcl A Cc?an? %h{a tor thus
increasing its structural ur al requenc Fower

vi bration andamppwdncmgmangedtbelampexkvrbgatmndgémrmd)mahe mdec@i ltihe head

posi tional assenbl not thod to describe the invention is as
follows: In a disd y’ﬁr‘?gﬁu (g" {}%‘?dc ‘?YFP“?PQ Pymeroup, gharacteristics apeh) assenbl y

100 having a add@ﬁg%lefthegdmmdl&hy&ﬁﬁeﬁts ‘épﬂﬁtp&&bﬁtm{?@&f%ﬁmabe ek s

vi csoel astic materi al such that the danpener is located in t e bObe n

space 116 of ferinbp &regeing daserptionrthis disclesyes ia dustrativeet anty,ind thanges a

doubl e sij { STy d 25. 1 tr |nt mat eri al
ﬁec . tfe%ﬁﬁﬁe%ﬁlﬁp?ﬁe ﬂrYn% rﬁéf ;?re%e nge tboﬁlp I,tﬁ'e Rlil g

118 i s se roman al um™niu

vi scoel ast i c indicatédisy thewbroa gental mazimngT bfthy eirge uilWhichlﬁe?app‘én@@N&ilﬁﬂ
partially with pl aSt?p; over nmol d_120., According to the present invention,

a disc drive 3FREF aPrﬁéaa‘BplﬁdgFPF%‘ﬁ‘élPreS@E’@ﬁﬁ}ay vapodepending opdicce coi |
112, where thgriai EREHIE ' s made of a
constrai nt rrg)t eirél e?? gﬁﬁ% 10&&%}15%40%2150? ?lgﬁnate }fﬂe%%%lh&?ﬁeé danpener
bei ng | ocat egubstantialy Hisisiaing fsmm@ealm@Jlthbuttdwalxtmgd'mntthelscdpband/spmttolﬁe

\\I/\/lms f ge![ ﬁzg Ic t}%aﬁrgsre'n?mve&hon hae n(tjl%l er gf lg)lzegse gd ea%ﬁ ?asﬁlﬂzritgd %'81?:3 IC(t)l mayrrialt erial

be varied if desired.

In addition, although the preferred embodiment described herein is directed
to a head stack assembly for a magnetic disc drive, it will be appreciated by those
skilled in the art that the teaching of the present invention can be applied to other

20  systems, such as optical disc drives, without departing from the scope and spirit of

the present invention.



constraint material 118 is selected froman aluninium steel, zinc,'§} MP% b
copper, ceramc, | I MNan -7 viscoelastic or an el astoneric material. e 03
voice coil 112 has at least a portion wth plastic overnold. These
features contribute to the disc drive 30 to have reduced resonant
frequency in the 800 Hz to 1200Hz range. According to the present
i nvention, t ds5.provided a disc drive 112 has a 5 head positional
assenbly 100%}53?# %m%e:&é% coil that includes a danpener, the danpener
bei ng arranged to danpen vi brations generated in the voice coil 112. It is
to be understood that even though nunerous characteristics and_advantages
of the prefelred VelrBsail dara keagpositiana) asseabtly phaydise Hive, teeeoigenil set forth
in the foregg&ggﬁgﬁgzcri ption this disclosure is illustrative only, and
changes 10 may be de within the principles of the present invention to
the full extentawiradoitat bdubyn dxie ahd oad general neaning of the terns in
whi ch the appended cl ai are expressed. For exanple, the particular
el ements may v&‘fﬁ‘%ﬁ‘g’f’l SRMPSRETHOMPESIE cul ar appl i cation of the head
posi tional assenblyendtidtndid@idbtAmalni Ng substantially the sanme
functionality without departing fromthe scope and spirit of 15 the
present inventi ona visheclastishmatenyd], inawtectsoneofahe borlstrainhanddseagiastc coi | may
also be varied if desti r.@d. | n.addi t%fon, al LﬂEough hge 1?refe red. enbodi nent
described herein is BHFRYE SYUPRLES 4 SHHA Ytenled seberafly prneganally wabiespest di sc
drive, it will be apphieciysed by those skilled in the art that the
teaching of the present invention can be applied to other 20 systens, such
as optical disc drives, w thout departing fromthe scope and spirit of
t he present invepli L. yaw. - i S..cl ai is: .1..A vaice coil
for a head p%‘si P{?)Irclg S(élsalsr}é\%dpf?ag‘? lalnth}s{v}?%‘ |°\%/lég(l ‘fvf{g%{g/%?%ea 'bcoglbln Space,

wherein the dampener is located in the bobbin space.

3. A voice coil as claimed in claim 1, wherein the viscoelastic material is a double

sided, pressure sensitive adhesive.

4, A voice coil as claimed in claim 3, wherein the constraint material is selected

from a group consisting of; aluminium, steel, zinc, copper, ceramic, viscoelastic, and
elastomeric material.

5. A voice coil as claimed in claim 1, wherein the voice coil has a plastic overmold

over at least a portion thereof.

6. A disc drive comprising:
a head positional assembly including a voice coil, said voice coil comprising:
a coiled wire; and
a dampener, said dampener comprising:
a constraint material; and
a viscoelastic material, in which one of the constraint and viscoelastic

materials comprises a generally planar layer.



’corrp‘ri sing: a wire coiled about an axis; and a danpener, the darrpenger1 NQV 2003

conprising: a constraint material; and a viscoelastic material, in
one of the constraint and viscoelastic mat er| al s conprises a, surface
oriented generally orthogonally with respge to the axis. ~2. A voice as

claimed in claiml in which the coiled wiTe defines a bobbin space,
wherein the danpener is |ocated in the bobbin space. 3. A voice coil as
claimed in claiml1, wherein the viscoelastic material is a double sided,
pressure sensitive adhesive. 4. A voice coil as clainmed in claim3,

wherein the 90n§tdfs@'dﬁtveq@éo?amgko bin? B FhEH md EAMGAR Fethel BRBhEH shELeCT -

aluminium steel, Zinc C, Viscoe ast) C,
material . 5. wnereloﬁftﬁedaomeheraaslocﬁlteﬂlmﬁd bpbblm$;&zcen 1, wherei n t he voice coil
has a plastic overnold over at |least a portion thereof 6. A disc drive
conprising: a head positional assenbly including a voice coil, said voice
coi |l conpriisBngA disadci@b he@r&hgm claintl6,awikreipeneviscoeiistic eargRnira doubly | Si ng:
a constraint gﬁ&, X a viscoelastic material, in which one of the
constraint aff® |p§%96‘érleé§’i‘91“é"e RaeBth al s conprises a general |y planar |ayer.
Il 1 NOV 2003 -9 7. A disc drive according to claim6 in which the coiled
wi re defines a bobbin space, wherein the danpener is |ocated in the
bobbi n space9. & di&C d'ris'c a@hoird/iag fcdaind6,ngherein dhacansBaintinereeirhis stlected from
vi scoel asti c, mat eri al. af.d?ub.l e . D .

a group cons1st1ng of : aluminium, steel, zinc, copper, ceramic, viscoelastic, and

elastomeric material,

10. A disc drive according to claim 6, wherein the voice coil has a plastic overmold

over at least a portion thereof.

11. A disc drive according to claim 6 having reduced resonant frequency in the 800
Hz to 1200Hz range.

12. A voice coil according to claim 1, in which the one material comprises the

viscoelastic material.

13. A voice coil according to claim 1, in which each of the constraint and viscoelastic

materials comprises a surface oriented generally orthogonally with respect to the axis.

14. A voice coil according to claim 1, in which each of the constraint and viscoelastic

materials comprises a generally planar layer. |

15. A disc drive according to claim 6, in which the one material comprises the

viscoelastic material.

16. A disc drive according to claim 6, in which each of the constraint and viscoelastic

materials comprises a generally planar layer.



si ded, pressure sensitive material. 9. A disc drive according to clbg' mmv 2003
wherein the constraint material is selected from a group consisting of: "
al um nium steel, zinc, copper, ceram c, viscoelastic, and elastoneric
material. 10. A disc drive according to claim6, wherein the voice coil
has a plastic overnold over at Ieast']ap‘porti on thereof. 11. A disc drive
according to claim®6 having reduced resonant frequency in the 800 Hz to
1200Hz range 2.. A, voice coil, accordi.ng.t |l aim.1, . a@/ﬂich t he one
material conpr r]‘%@éc frge a‘i?f’%‘@%ﬁoég"l“fnc ’ﬁ%g’é‘ﬁ?‘é e Wirg 1s Wltfgi QUEAD; qmsaé‘&‘gmdi ng
to claiml, \RicWihdbnS@siht £ VilBeRONSTyas ble o@i@ﬁteﬁ'g’éﬁ&ﬁilﬁ%ﬁh&gonm Rithal s
conprises a surface oriented generally orthogonall’y with respect”to the
axis. 14. A reepesttodbe pxiaccording to claim 1, in which each of the
constraint and viscoelastic materials conprises a generally planar |ayer.
15. A disc drive according to claim6, in which the one material conprises
the viscoelastic material. 16. A disc drive according to claim®6, in

whi ch each of the constraint and viscoelastic materials conprises a
generally planar layer. I | | may 2001 -10 17. A disc drive according to
claim6, in which the wire is coiled about an axis, and in which the
constraint and viscoelastic |ayers are oriented generally orthogonally
with respect to the axis.





