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"APPARATUS FOR A DISC DRIVE Field of the Invention The present invention

rel ates generally to the field of disc drive data storage devices, and nore
particularly but not by way of Iimtation, to a flex support and+*sas-
apparatus, the apparatus for connecting read/wite head wires of a disc
drive to a printed circuit board. Background of the Inventi oﬂmm i
drives are commonly used in conputer environments ranging fr ,ﬂmmmmm"
comput ers through notebook conputers;lto store large ampunts of data in a
formthat can be nade readily available to a user. Typically, a m' [
- has one or nore magnet FEEXi SIKBPORAt ANPSEAL ARRARATHSconst ant Sul mﬂ,mwm"mmmm
spindl e notor. Each disc surfaF@RADISCIBREVEecordi ng surface di vi dggdNt o

a series of generally concentric data tracks radially spaced across a band
havi ng an inner dianeter and an outer dianeter. The data stored within the

data tracks_on ttjg disc are in the formof magnetic flux transitions. The
flux transi £ t Ve ed by an array of read%wite heads. Each disc
surface has a da i : Lyl i i rally
concentric data tr?% l%g&{t g“&? gﬁlwefsagﬁgggggérg%}?gggé gélgé’ﬁﬁﬁﬁg@ﬁ%%ﬂgﬁﬁﬁer

di anet er ankviaes, end moredpaztiet £y, buf het lavay oftlonigdion tohi flrextshppatedrd sealacks on
the disc is in the form of u netic flux transitions., The fl ux tr.ane?iitions
are i nducedPBFaus e sRRFrabys fop Medeareud’s. e‘?‘i‘/ﬁi"&%ﬁ 3discdrive tgaPgntsdack is
di vi ded i ntg..&: psypper of data sectors that store fixed sized data bl ocks.
The read/wite head includes an interactive el enent such as a nmagnetic

transducer that senses the magnetic transitions on a selected data track to

read the dat.a Z ~ r z~o;,
ackground o?(t:he Invention

Modem disc drives are commonly used in computer environments ranging from
super computers through notebook computers, to store large amounts of data in a form
that can be made readily available to a user. Typically, a disc drive has one or more
magnetic discs that are rotated at a constant speed by a spindle motor. Each disc surface
has a data recording surface divided into a series of generally concentric data tracks

radially spaced across a band having an inner diameter and an outer diameter.

The data stored within the data tracks on the disc are in the form of magnetic
flux transitions. The flux transitions are induced by an array of read/write heads. Each
disc surface has a data recording surface divided into a series of generally concentric
data tracks radially spaced across a band having an inner diameter and an outer

diameter.

The data stored within the data tracks on the disc is in the form of magnetic flux
transitions. The flux transitions are induced by an array of read/write heads. Typically,

each data track is divided into a number of data sectors that store fixed sized data blocks.

The read/write head includes an interactive element such as a magnetic

transducer that senses the magnetic transitions on a selected data track to read the data
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-2 .stored on the track. Alternatively, to wite data to the disc su2f$d@C]’200;
the read/wite head transmts an electrically induced, short duration

magnetic field that induces nmagnetic transitions on the selected data ‘
track. In addition to the read/ wite heads, the actuator assenbly generally
i ncl udes head wires, which conduct electrical signals fromthe read/wite
heads to a flex circuit that, in turn, conducts the electrical signals to a
read/wite channel |ocated on the printed circuit board ~CB) of the disc
drive. Normally, the electrical signal2paths are routed through one or nore

connectors en route to the read/wite channel. The connectors faciljtate
the el ect ri s@redcwrihebackoAlismatily to maits faix tathe dise purdroes the rgfdsianfade and
the PCB of ' [ EQ@S L s dQh g at fed Libe
connectors Pgﬁ?g§| fﬂ%hﬁﬁg% a %ﬁg$ﬁgﬁgtaﬁgg&gﬁacgggégﬁfancéﬁpn glthe
circuit, theasdityonsaushegleatediiatageackn i nduct ance per unit |length along the
signal path. This change in inductance per unit |length along the signal
path frequently results in a parasitic electrical degradation of the
signal . Several ?Q’H RO ES thEFY, vpﬁt%'?leé{ﬁ,eﬂeta&u%f:?s‘%fﬁggtg‘énérgﬁy fefdeshdapal

i nterconnect needs of a disc drive, but 1 n general, these approaches have
been sil ent wegantichgondsoklettrios signajsdroms theireadéimetheadsad adiegoatuitthgt; adat i on

D, T £ ey GG e O IERGS oo B s HOEaeg Opte Pessed Gran
previ ous ap pJoQﬁc?@gCﬁ'ﬁ?ﬁle%ﬁ& mveaﬂoﬁm@r @k ‘él%cfﬂcﬁlhs_i%ai Bal’tﬁ?ar@ CARELHR

conbi nation co ation. First 1s a’tlex circuit connector (the Connector
body housi ngmefoe mulrecamactestenroyte tsbhe whadoirite shamed dhe doriecterst fagilitate thhie f | ex

circuit. The second is a pass-thyoygh .connector. (ihe conn r.bo housi ng
mal e pins, tHEHGE %OrHﬁe?fé"W&é?\W?FQ t{ie H%@)Clﬁb‘fttoi?ﬁ}? & Vﬁ&f’ﬁg“efepcr(gﬁ?%t?“ﬁg_écsi de of
the connect erivle.ogxw@m, ift s8binBMhP Bbrith @ oMAOLSHHEEDS t]pieiyAndRELARS! de of

t he connector body) nounts to a basedeck, wth the bottom portions of the
mal e pi ns exnduvtinegafd capacitapbointa the cheuit dweehycausiiha change th indudanse ipat ed
circuit board.connector (a.copnectqr hody haousing femal e connector pins)

Ghi ch 1 5 St SHEARIORE My ol ik TESNeReE AU dgePB RN ATSILORRE B at ; b

is that the §lax,gh ?&gﬁ&a&%@kﬂﬁl zi[?a_tr?s'itﬂaélectn@catl E%rﬁ‘gﬁP? of tht sfinbi. $erPh}2 -3

Under this three-connectof conblnation approac ex circuit connector
i's nmount ed tappeathegrhavd bepniusedmomatdimyodntatkdata signehninteh@nhéa xegisof aidisc
connector copnects.to th ass-thrqu cqonnector internal .to the HDA

Cont act _bet VERR 1R Frrispt REE appror i Bt gPoL A Fremig e Sralt Gl PetimAsct o
i's maintai negechicaPiysd] Gebiadat®RGH6B18Es tduSed byeehafigdsGhl iddubliddjeR dniPlagket and
t he pass-through connector to the basedeck of the disc drive. External to

t he basedeclelongtbe pgmal patr ough connector connects to the printed circuit
board connector. The printed circuit board connector is nounted to the PCB
of the disc drive, and the PCB is then fastened to the basedeck of the
disc drive. AttaghithgprbeRs 6f &hnelitingehd ek diRuit Ad NRIWB; Gke Preitiud @Sprbitd Means
of mai ntaini ng physical contact between the pass-through connector and the
printed cir c,rmqqes beseafenappareies viith aghise ketnesiop coakinatism dopfigiradon. KEsideAnect i on
isto feed t flex circui xt er t I . flex circuit
passes betmég%cﬁkg%%%ggégtéhgﬁ) %R§Q§E§€%E@ﬁ%ﬁ@ﬂ“gﬁ&?ﬁgkkéw@?§%¥£?%e di sc
drive. Once sblierelldiréctly foatié flex Sirett Thdddcoiidis alpass-bfyugh béndeb@x (thé r cui t
commonly mates with an edge connector that is soldered to the PCB of the

di sc drive. SPReECHr bady housipanale pinspihg melg BphBAViRERigr Rppioeriruding Expasur e
of the flex .Gl LGM i e el n

{1 el d appi 1 408 Fighat e RoARy bOR HRTRRARHNR, bigtn g BBl Sbabaragee 1o
processes. ThecduhedoChddoN mduh ite abise@sk] @hhl tHeboltomDrivdie of theythalgpine | ocat e,
secure and connect the non-rigid flex circuit via automated neans.

Nor mal |y, urfdtsndingifeonpy slaf idhe basedeckpPredhitrd is 4 printed @rcuitibpargiconpegtafdgured to
an al i gnnent i i Ch: f. L1 &ul vi des a
reans {0 il paly hngaiiedARRL sty Wit o St didly Bl 7T
rel ati on to Areabhagtagoofbitoonfigiriisoro that deflee cirouit feaiiarig@riabtolthe HP@B. The
PCB of the disc drive is then fastened to the disc drive's basedeck to

mai ntain stability of the connection. An exanple of an adaptation of this
approach is disclosed by U S. Patent No. 5,403,202 issued to Donald P.
Roehl i ng (Roehling' 202). Z ~o0cCr 2a0~ -4 As is known in the art,

qual ity) space constraints, mass production requirenments, conponent costs
and conponent performance (for both nmechanical and el ectrical
characteristics) are key factors that influence the choice of an

i nterconnection solution to facilitate connection between the flex circuit
and the disc drive PCB. It is evident fromthe Roehling' 202 disclosure

Y o g, - e e Y T o o e



21 4 C T 2002 -5 converged to generate an unnmet need in the i ndusp |1yq‘@7f 2002
i nproved fl ex-to-PCB connector that mnimzes the parasitic el ectTica

signal degradation effects created by changes in inductance per unit |ength
seen by the read/wite signal along the signal path. Summary of the

I nvention The flex circuit support and seal apparatus extends through a
connector aperture of a basedeck, a conpressible, dielectric seal adjacent
t he basedeck provides a seal between the basedeck and a rigid dielectric
"support bracket of the flex circuit s@pport and seal apparatus. The support
bracket has a connector portion that provides support for an attached flex
circuit that conducts electrical signals between the printed circuit board

and t he read/ wi Uadérahidshreé-cédiRcdi semisination. appioaciche fleg tREuingddhtdises al | ows
passage of the connector portion with the attached flex circuit while
preventing PRysEddo sflex piecuitanpuntmg bragketnbhon the Hexeircuitjconnackns capresiied f | ex

circuit is z L n I | : ugh the use
of fastener Eﬁﬁéfﬁ&@égﬁ%@ﬁ%@ tt) %@§W&§géétgj?@ee 'S % %‘%Bﬁmaw of a
di sc drive ceamgttovaidtle bassahoapldesmectvd is maihisingd B ptnfsicalty ssturingthetflee t op
cover thereof being partially cut-away. FIG 2 is a perspective view of the
rigid diel eBEGYIMeuningbracketAad dhe pass-fhreyghronpgetgr tasthe basgdeds e thedige
per spective v, I i it .S f FIG 2.
FIG g i atput fofmd RPine bEbaEh B choHRRRR cofRo ERneARRERERHREH! Clippor i
and seal appiaduithoarddonhédtor. Theptimbe cirduit Hobel doaseti@dkmotinted 6 tha PCBISE 5 is a
perspective view of an alternative enbodi nent of the rigid dielectric
support br atheglisc drive, and the PCB is then fastened to the basedeck of the disc drive. Attaching

the disc drive PCB to the basedeck provides the means of maintaining physical contact

between the pass-through connector and the printed circuit board connector.

Another approach of forming the connection is to feed the flex circuit external to
the HDA. Typically the flex circuit passes between the basedeck and a gasket mounted
on the cover of the disc drive. Once the flex circuit is external to the HDA, the flex circuit
commonly mates with an edge connector that is soldered to the PCB of the disc drive.
The disadvantages of this external feed approach are exposure of the flex circuit to
handling damage during the assembly process; in field applications; and difficulties
encountered in automated production processes. The production difficulties tend to arise

when trying to locate, secure and connect the non-rigid flex circuit via automated means.

Normally, under this external feed approach, the flex circuit is secured to an
alignment member which lends support to the flex circuit and provides a means to
maintain registration of the contact pads of the flex circuit in relation to female
connector pins of a connector soldered to the PCB. The PCB of the disc drive is then
fastened to the disc drive’s basedeck to maintain stability of the connection. An example
of an adaptation of this approach is disclosed by U.S. Patent No. 5,403,202 issued to
Donald P. Roehling (Roehling’ 202).



2 ~0¢cCT?2002 -6 FIG 6 is a perspective view of the support braczei BCT 2002
FIG 5 with the flex circuit of FIG 1 attached thereto. FIG 7 is a side '
view of a conpressible, deformable resilient dielectric seal. FIG 8 is a
top plan view of the resilient dielectric seal of FIG 7. FIG 9 is a top
pl an view of a portion of the basedeck of FIG 1. FIG 10 is a
cross-sectional view taken along line 10-10 in FIG 9. FIG 11 is a

sem -detailed, partial cut-away, partial cross-sectional view of another
enbodi ment of the flex circuit supporigand seal apparatus. Detail ed
Description Referri _n?fnto the draw ngs in general, and nore particularly to
FIG 1, shown theheisknpynan thesg, @#alile SPase CeRWAINS SPAEHPTPAUKIOR STLHHRBENR t h
the present [nventi i ri i i .assenbl y
(1Dn) 02, iR AkaPete JMPodAyThc el Bkl (B hutl e dhdiEciga> o
conponent s asharactrristia)arekeg ket thhOmfluencedipe coioerof 20 tht¢rpaurietiddt spltiohaovay) ,
and fasteners 110. Joined together, the pas &lgck 104, %asket 106, top cover
108 and f asti@filifate congeqtiondettrsmt)e Hexrsicriand ths dssdriveRCEF a hernetical Iy
seal ed internal environnent for the HDA 102. It will be understood that
nunerous details I ne i i r J ed in
the follow ng deslglsiegf |elscl)gnfr§'§td§e8[g%&§ilp éaﬁ%ﬁka&%‘g%e S Ctoe&g%etﬁes&?hl%egﬂ(%ﬂt he
art and are faebt @wafg the sh@alifte@afsaiol sélectionurfsalespacd cdnbeainr @alaiges

di scussion. Muwunted to the basedeck 104 is a disc pack assenbly 112 having
a spi ndl e notresenigd dxdiscydrivesl diingh farmpfagiost ity of alternately stacked discs
116 and di sc spacers (not ~ i~~~ ~ 99~ shown) disposed about a
spindle notor hub I 18 and secured by a clanp 120. Adjacent the discs 116

i s an actuator asaetitast (bARe RbéllmgpRODippradobihe thrésaddnhedgrecobdatiog assenbl y
124. The actuator assenbly 122 has a centrally disposed E-bl ock nenber (not
shown) on whPeFPagh b@&gearqaﬁy besm diiven By die depingstojpigimige hesppomye efrthe Beovi ded.

supports o reiaytls HRITLRAA bRt RRM ARFETRLL B ol Ehetdbalthibe o
respective saudnat@nofndudeheathreeh®naicse sothbatidraapprebich chelfldk diait & dbatined

recordi ng surface divided into concentric circular data tracks_ (not shown),
and the readn®gfma © the HipA ebthe dise dpgairesobiugiths ayobéamf etpesinathe fexcinuit o
read data fr j ,-poq]%]% t ) ctively
forma datatgg?l%c%lﬁwg%teﬁ%e |g%?g%r?$g§t€é,ﬁ§ééﬁsler?£t o‘%g% ?g&%tqé@e g@t}l%cgm ty by a
guard band Xkddnand ppemotesedsapeprodudtioam ty by a | andi ng zone | 36. The
actuat or assenbly 122 of the disc drive 100 is pivotally positioned by a
voi ce coil notor assenbly (VCM 138. The VCM |38 conprises an actuator coil
assenbl y 140 SuppOafthnibhdiR®idteal 8K BB oo AR HTFREE dark inl e ABOBET | ©
field generated by a magnet assenbly 142. Theé nagnet assenbly 142 conpri ses
a pair of opmegigagitpagretsl {mdche shidtan) pieastrosd pge tisclarsl/fall sipnhleime, dee 144.

Th I i 144, t t f) ti [y . bl terial h
neCsheel br oiraddienERERhesnEh etk a MR byt PO URE fur et o vam
138 The meangladsSawblitrke ighsl SRUBLAEhH Purkdhe: fasads Siendeatlidiougde top

cover 108 via screws and nmounting apertures 145 located into the pole piece
144. When cdachaoigeei ibihictance emdt capgcifraespat unilangthalonetha sigoaltpath, begihs to

nbl 140 I t ti field i i ch j.nt ts with th
moneti o ci dognia s B ECKRI S Petib Gt FeRE 105 HrSPe i RSl i 140t o
move rel ati VftefcBntdBoRRARKS 0 APV s AatdsthpBloael BRREALMLENsEARI MRt - Known

Lorentz rel ationship.

The signal management burdens within read/write signal interconnection
technology, brought about by the emergence of transfer rates in the gigabit per second
range, coupled with the remaining key factors of quality, mechanical performance, space

constraints, automation considerations and component costs, have collectively



Zz 1°0 CT 2002 _g_ To provide the requisite electrical conductiongpgq?ﬁlgzgﬂz
between the read/wite heads 132 and disc drive read/wite circui 0
shown), read/wite head wires (not separately shown) are routed on the
actuator assenbly 122. The read/wite head wires run fromthe read/ wite
heads 132 along the | oad arm assenblies 130 and the actuator arns |28 to a
flex stiffener 146 of a flex circuit support and seal apparatus 148. At the
flex stiffener 14b, the read/wite head wires are soldered to correspondi ng
conductive pads (not shown) of a flex3Seircuit 150. The flex circuit support

and seal apparatus.l48 c rises the flex I ffener 146 ri d circuit

- board (PCB) Q%Ef,gea ﬁ%g?qeéig% ?%‘%Pei tbm‘%nﬁa%ryc%ﬁ %?pé?vegotfetx?%hﬂﬁa arigid
di el ectric satppabt thaf Aikaizet B patabiticRldarel Paial ieRadubisn affettacreMbdBEt Or
portion 160 bi-directionally extending vertically fromthe base portion
158. The f | ehangesiainductagpppdrunidengdeseen Ay grerraadigritesgnakalergihe steaal pagh.t he
basedeck 104 through the use of fasteners 16l. The conductor portion 154 of

the flex cigcuit 1§q i iq.contact with, and is secured by, the connector

portion 160—@?¥¥ﬁ%gsg%§ggggﬁ¥acket | 56. The base portion 158 and the

connect or porti ofpdfkk fire sap;s‘&mﬂcswragawub H}Et@ndsﬁﬂroﬁ%@a shaebrot Bpdriufe  2)
a

for passage of the conductor portion 154 between the se portion 158 and
t he connect ofa paseddckra agapredsitle: dlislespyirosenl ashiareridhe hapedeck p@videsiased

i ' f.th . ket 156 . Th b 156 f
Phe bonduct BYvERLRe okt o PR A diRfesresbomu Lot 08P M PTG Sbadtor  Che:
flex circuiindlee@l 5@&@:Tﬂmpfwsﬁhketlnasa@&ﬂmeatéﬁp&um fhef previdvd f@pordfarai r of

flex circuit attachnment pegs |64 extendinP.horizontaIIy fromthe connector
portion | 60amgithched 3¢X afcuitdhat endygiselqstiicel Bgnalo@twenn thepirtpdgirquiieboprdex

circuit 150. .The cqnnector r.tipn 160 Jhas a self adjusting tensi ortion
T66 Tor ioohttmE i e b ok R el B IR Raf e Bk A pds SR P
bracket 156¢onhb&osSpiies withtiackRtheliTrexdieqit Made gfewaitmgrpakéagé of¥BE kéaDMhel68

e

vertically extending fromthe base portion 158 adjacent the attached flex
ci rcuit 150suppadibrackeiayithythe mtiechpd dex piotuil ip pecusg to He basqslgrk ingf  nount i ng

apertures 170 disposed an +- 0 C 002 -9 diagonally opposed in the
base portioﬂnfggug%F$?%V?gg°W%gﬂgu%ﬁyygé%ﬁF?ng the dielectric support
bracket 156 to the basedeck 104 via the fasteners 161. Further, the

connector portion 160 provides rigid support for the conductor portion 154
of the flex circuit |150. The support bracket 156 forns a "t" shape

configurati he .vertical qmenber of the "t" shape conprising the

connect or pﬁﬂ.fﬁe&w_ o ot mﬁ? f adjusting tension portion 166 of the
connect or porti oRIGL80s ansh #1B@ o$h Ak [rik-ebdBtrugred tnl Rbordfke with the ptchentbase
portion 1S8 conprises the horizontal nenber of the "t" configuration. The
connect or pofeRtion thelop Kaer sharepf bring partishy suipdtaynt i al |y twenty tines the

t hi ckness of the flex circuit 150. To conplete the horizontal portion of
the "t" shape configuration, the base portion |58 fornms the nounting
apertures 170 anBI(hray kg@espédiee alewgtnbntigipelgdecirisuppdre hdickg of FtGn £ he base
portion 158. In form ng the connector aperture 162 of the base portion |58
provides a side and ends while the connector portion 160 provjdes the
remai ni ng si de. Pefidp appypledrd nepnestive yieapel the flex cucu sypeothangdysaled

di agonal | y other to pronote a uniform conpressive force when
t he base p3§ﬁ$%§§§%§@$2'secured to the basedeck 104 by the fasteners 161.
FIG 3 is an expl oded perspective view of the flex circuit support and seal

apparatus |48 showing a portion of the basedeck |04, the support bracket
156, the flex ci Fihidtis #partial g-apayyiest o paten aidbe flpheirquiisiaprst andispl and an

el ongated " %ﬂa}zﬁ'&"oft@fé.e?a mounted in the basedeck of FIG. 1.

FIG. 5 is a perspective view of an alternative embodiment of the rigid dielectric

support bracket.



resilient dielectric gasket seal 174. The basedeck 104 has a pair Qf‘] OCT 2002
al i gnnent apertures 176 used during the assenbly process to align the
support bracket 156 to the basedeck 104, and a pair of threaded contai nnent
apertures | 78 that engage the fasteners 161 to secure the support bracket
156 to the basedeck 104. The basedeck 104 further fornms a flex support and
seal exit slot or connector slot 180 to provide passage for the connector
portion 160 of the 2 ~0CT 2002 - 1o support bracket 156 with the
attached conductor portion |54 of the-6tex circuit 150 frominside the HDA
102 to be extensibly disposed external to the HDA 102. The flex circuit 150
has a pair of fle | i.gnnent apertures, 182, a flexible dielectrjc carrier

| 84, a stiffener %[(Sftéi'gﬁpiré%e,c“@%ﬁ‘&‘d HhesSuppyt Brr"}ﬁkeéofb ElH psith ﬁ’ﬁrdeigﬁ?“‘Wen
assenbl ed, trricondisdned tesdi on 154 attaches to the connector portion 160;
the seal gasket 174 surrounds the attached conductor portion 154 and cones
to rest between the base portion 158 of the support bracket |56 and the
basedeck 104. Up ssing the fasteners. |6 hr h t.he munting, apertures
| 70, threading tﬁ@G?Zﬁ %ﬂg? ¥’eff'6¥%i°ﬁfnc5’retsﬁlglet %?ftgg%ag’geg r@%‘hf‘%{i il ?gért ures
178 and torquing the fasteners |61, the gasket seal 174 conpresses and
fills any voids between the basedeck 104 and the flex circuit support and
seal apparatus | 48G. BHea é&dppleedkvig theresitiom disdectnic sshloaf FIG07. The | ead
portion |90 has several conductive sol der pads 192 as appropriate for
soldering to read/wite head wires (not shown) to electrically connect the
read/' write headsi&33 i§ @ td}Rad View oFhipbHidh oFBR baldiRcieof By, 1pads 192 are
supported by the flex stiffener 146, the flex stiffener 146 providing wire
channel s (not separately shown) for routing the read/ wite wires to the

sol der pads 192. fermng the.electrical connecti aplurality of
conduct i ve tracesFII{}QABéﬁ% &E C%?Pafﬁlgwftf‘g%? ai?'}ggﬁ’ietloﬁ@dngg‘#v% to

el ectrically connect the conductors |88 of the conductor portion 154 of the
flex circuit 150 to the read/wite heads 132 via the read/wite head wres
(not shown). FirdiGendiss asemitdstaileddaviral ce-avandpanizl esosaisectivotldaeevedf t o t he
read/ wite heads 132, and cond .ends of the read/wite head wres are

sol der ed togr%oﬁqeergglga%meﬂtaﬁjgig? G ﬁgpﬂo&ﬂ‘%p%ﬁta?%ﬂatféo of the flex circuit
150. The conductor portion 154 of the flex circuit 150 is supported by the

connector portion 160 of the support bracket 156 and together pass through
t he connect dectaledDesaiption t he basedeck 104 and are extensible fromthe HDA

102. 210 CT . i S tial - si d i.ew of the flex
circuit support ﬁ#g&rs”eléﬂo tgéggwg? sz“%ﬁ‘%%gf A'@lrér%%?g%séﬁ%&?ﬁ%?{@éel’%ﬁ%ct or
portion 160 thereintihediadevep il doasnkddd iafacddddanseipitdiiic freaakvertd. ahome: W th
the attached flex circuit 150. The flex circuit |50 waps around the self
adj ust i ng t €KY AP0 prhudeomhaadbliseragsesny ORD) 4 02, tphichcipplndestadhasedsck il Bhtd 60.
The parti al - ' : ' 4 0 t he m -flexible
resilient di‘ifﬁéehc?a\r{\?)}és §i5???‘2%%°?‘“b§’8%‘?§fﬁﬂ’%@”’%dh%%5’5%?5"5’.%%?% QVEY Iz?u%oli ty for

the flex cirpariisllylafawsgded fiserstspll0r Joidddao gt thé basedsc8 0dugdske 16k ectri cal
connections and fafdjglrit tes the passage of the conductor portion 154

t hrough t he 'GHFHEE an&%ésrt?rl?r%l g one stoany foren the tapportipnesf aheametiselly he f 1 ex
circuit 150 sadi&PinfReMentiREinEANEY SO BALRS . [ gﬂgﬂ to the
conducti ve tsr acelsrl 194 I(%Iilsposed{%o:'flljiet h% fﬁqéxﬁkﬁgké}lﬁ&lr#%%&@on uce?@lvse traces

| 94 serve t deelleof constaldiipn obtireiidc drive 100 adunt mchide@h the fdlloevisddaderiptipads 192

of the | ead por ions,11 ain't Fe srp(édgr, ads I32 ﬁ{ﬂg used sol dering the
read/ write W PES AHEEL SR theseskiled in e apgRe prsmstevediie be sarscaisatydohead
wres are sghggtadri di dindgLiepnnect the read/'wite heads 132 and the
sol der padsglg)gJ of thepr?#ex 1(E}itrcluxls)t 150. The sol der pads 192 are secured in
pl ace by the flex stiffener 146 while the PCB 152 attaches to the flex
circuit 150 and 'h/zoused to process _electrical signals. The conductor

portion 154 of t AlPunfedyo theaggdeck Hof s dissgel assernbly 1R dayipaAspindle mset i on

| 60 of the N t ctor sl ot
180 in the Eéaégglgre@klalxg%( Ebrl#tﬁl?){ g@t&h{%ﬁ ? gﬁl?g%?s?)sgieﬁﬁa%ctéﬁgﬁeﬁg&ggnnect or
portion |60 of the support bracket 156 are surrounded by the gasket seal
174, and the gasket seal 174 remains adjacent both the basedeck 104 and the
base portion 158 while the connector portion 160 with the attached
conductor portion 154 extend fromthe internal portion of the HDA 102 by
passi ng through the connector slot 180. FIG 4 further shows the gasket
seal 174 engaging the flex circuit 150, the support bracket 156 and the
basedeck 104 to provide the bottom seal portion of the internal environnent
of the HDA 102. FIG 5 is a perspective view of a second enbodi nent of a
rigid dielectric support




"2 ~'QC T 200 -12 bracket 200. The support bracket 200 has a base gé\h@@?ﬂ 2&02
‘202 and a connector portion 204, the base portion 202 providi ng attachnment
means for attaching the support bracket 200 to the basedeck 104. The base
portion 202 has a pair of nmounting apertures 206 for securing the support
bracket 200 to the basedeck 104 via the fasteners 161. The connector
portion 204 extends bi-directionally and vertically fromthe base portion
202 for securing the flex circuit 150, the connector portion 204 providing
a pair of attachment pegs 208 for attaching the flex circuit 150 to the
connector pgrtd.9n; hEQ Q8 f@@ Lambhea§anect or

- portion 204g%%%§pﬁégégg Qﬁg%%g@g por%?@ﬁgggé aﬁg%%r %éegﬁhzen %ttaching
the flex ci thedligcs 15®istan attnatos agpmbly 122 adiidt pi20S abdihe chasdgefeatingpn 202
further forms a conductor slot 210 through whi he ¢ cior portion 154
of flex ci re&ﬁ?fpblyé@4p§1¥saé§wm@ﬁses%lwzaha?a&ﬁ@aﬁ{;@%ﬁmé@dﬁgﬁa?@ SEOE 200,
FIG 6 showgR96h S d MEratibEyY RfualdiGrrhd £8 Ghd Géiwn) 2RPradibiached to the
support bracke{BZOO of.l%pggpﬁwghp?y, FI G égshoms ghqutﬁachnent pegs 208
ext endi ng t hoteargarmp 2 ® pupipattdbad amzasknapies 1 30, edidniotturaspppatsalryaddesiegnat ed)
as the means for _securing the flex circuit. 150 to the connector portion
204. Al'so sh‘mﬁ3256%éeaspagrgageadolr%%g%ﬁ@w&m feﬁB“rCPiVBﬁ‘“?@ﬂog?“et‘ﬁféﬁ? | ex
circuit 15044kwrQygh the conductor slot 210 thereby disposing the conductors
188 beIOM/t%e base portion 202. The conductors 188 are electrically

connected to the conductive traces 194. FIG 7 is a side view of a second

conpressible, resilient dielectric sket _segl ., 212. \Wien npunted iin the
disc drive 100, E#d ‘gﬁall 1%d’§§ Réi?taz‘?cé’g 188 %}Hfaﬁ‘(’:ng‘%g‘dntar‘fan‘i?ﬂmctq“ﬁﬁléﬂdad%t ween
the support ;fnAekRihA0D, AROLE REIRAREASLK 13D %re pbERIAREIBIceRARL dAd FadiQT T 2
mai n body connector aperture 214 for receiving and allow ng the connector
portion 204toweschddthomt dawh edlatonductavks. pldetdatariratBsicdllectivet eformndlagas s

t hrough. The main hody connectar erture 214 of the ke al . 212
provi des anbPTHaR A B URBTRACas] BR 17 PHCLEH RNy BB S Dbt & on 154
of the f'exhﬁk{&&kﬁmﬁﬁgnll%ﬁ?%ﬁﬁﬁqg6§eal 212 additionally provides a

nesting portion 216 C rme to the basedeck 104 and 21 0 C T 2002
-13 encl oses the main body connector aperture 214, thereby providing the

bott om seal when_conpressed ri senbl.y of the. HDA |1 02.. FI 8 shows
Phe ontrer! con " shoamatesasersbly o pa0Be TRPutye s BivhR ity posiof ey 6t it
align with {fige &9(&6@99@%8@ (Wf ij’ngﬁ@Q’Wﬁ%c&%s% att Aup@SBiportion 202

of the support bracket 200 and all ow the passage of fasteners |61 during
attachnment atdsemblyggostpportad kg theXdlock membebawbidendsddon thefnagnisde fieldhe gasket

| 212 h i.n bod L 0.attached to t ti. ti.on 216.
The main bod§CBORL o 9t BErBL 2 TR RAPH boty P bodAeerol-GgBhE ffe 214 and
has a thi ckegmsingwRehed (hdlshdw©dad spBolddEllt ¥pdle RS 14 Thbbelkpazs 194, the

flex circuit 150. The nesting portion 216 is seanm essly attached to the
mai n body pernsirecie@romardagietenllymeiroeable maferizhsiieh 15c¢ae! piomives & nx apbite ur e

214. The nest] ortion..216 i. i i t he in d ortio 20 to
eaur e cont Fm e Y hhethf SediCe et SRR LA e WG T RapRE DR B 550 504
The nest i ngthe®hiddeck AUGinaRF el t618Eovar Wﬁa@%@ﬁn&ﬁéwt&gﬁ%ﬁ@m 226, and
an external wall 228 (also shown in FIG 7). The top nenber 226 has an

i nner edge loseted §8p theaol Biceshlddtn) di sposed in a plane aligned parallel to

t he base nenber 224 and an outer edge 230. The internal wall extends
perpendi cularly fromthe base nenber 224 and term nates at the inner edge
of the top menbewnéaGonttdiled Mt wrddeispatsed tirbagh the actuatordviledsdnibly M40, dnsc
drive 100, the internal wall is adjacent the conductor portion 154 attached
to the conneleetenmagaetiq Beld dosetupTwlick ntepginvithahe maengtic eirgit ofde¥CVbl 38he

internal wall_ of the _nesti ot I t ext ends
fromthe balsoeca%e %rg°t5§ r%tot%gaasner%bt} %?%1’8“25 rg%pﬁeg%gtﬁgfng&ﬁ%%ﬁeﬁé if\z‘gqgt t he
outer edge Zckdrdahcd Wigh tHRPvdIEKHSN Lotbntz Reginehipg t he external wall 228, it
shoul d be noted that when nounted in the disc drive 100, the external wall
228 is adjacent the basedeck 104. ~0C ~ z002 - 14 FIG 9 shows a top
pl an view of a portion of the basedeck 104. The basedeck 104 provi des a
pair of fastener receptacle standoffs 232, wherein each receptabl e standoff
232 encl oses a contai nnment aperture 234 and a basedeck nest portion 236 for
receiving the nesting portion 216 of the gasket seal 212. The nest portion
236 additionally provides a flex circuit support and seal apparatus
aperture or insertion slot 238 for allow ng the passage of the connector
portion 204 with the attached conductor portion 154 while restricting
passage of nesting portion 216 of the gasket seal 212. Wen nounted, the
basedeck nest portion 236 of the basedeck 104 is adjacent the nesting

o PN Y » o ~NA N o o T Y Y NN PN o



FIG 10 shows the receptacle standoffs 232 and the contai nnent aperh{HgT'ZUUZ
234, and the basedeck nest portion 236. The basedeck nest portion 236 is ’
configured to receive the nesting portion 216 of the gasket seal 212.

Agai n, the basedeck nest portion 236 provides a passageway for the

connector portion 204 wth the attached conductor portion 54 to exit the

HDA 102 via a flex circuit support and seal apparatus aperture 238.
Additionally, FIG 10 nore clearly shows the receptacle standoffs 232

relative to the basedeck 104, the baseédeck nest portion 236 and the flex

circuit support d seal .appar.atu erture 238.  FI 11 depicts. tha
attached to the g@s@ﬁ%@ﬁ ﬂf%gq‘flﬁ&eae??f?l{?cﬁ[ (é(aldgftlloéllﬁat‘hsﬁ)g%eﬁn(ﬂﬁéﬁi&ﬁl& }R’I\ﬁa?% a
singl e si ded 3el.fg tist afve fliwie CIRCHIEE Ok shhah) WoADWriftafead i@ (nog onduct i ve
spring contacts 244, that are disposed to make electrical contact wth the

conduct or s kegarat¥lyshgyn) arg raused ercths agmatonhassemblind 28 rithegeaddwritecheagigs t ached

to circuitry int PCB, 240, Th he ,fl.ex, circuit. ,su rt,and seal

appar at us 148" ?rgrrﬂtﬁﬁ ﬁe[%@dv rfis hf"’r@éﬁ%\é@&%g}? lﬂ?ﬁa%aéseﬁ]ilﬂﬁégg&f‘?ﬂ %e ta%tgétglbr i ng
contacts 2449 139Q MK LRnb0148/RYIMRR circRilsuPpbrt Ind@APappiangl@gt ri cal
connection to the disc drive 100. The electrical connection nade between
the spring contacts 244 of the single sided electrical spring connector 242
arid the conducto 188 t _separat el ' 0 he f.lex
creut t 180" supscuitd et G PR IR NI Yhel s hdret «Clorkeifpiine

el ectrical cbadwrGlepiditheishbyn) @ afiexi diicty 16MiThe fIkk titclinsuppert epeaal t ance and
i nductance of the S|%nal path over the entire length of the si?nal pat

h,
therebé ginianpazptﬁglﬁ eorp@risa_gmeiﬂ,eXériggnqrilé@am’ingqﬁleﬂlrcaié@aaéél’%h ,ﬂ@ctsb
Chent o0 Y, TEAUEgRAR SPRASOIAREE PRty I hA0REBRE Hihin bADRA 158570,

the read/ wite sl S pat IS Secu t he
basedeck 104 yabd pit816n I SandSELcdrheAOPORINGH TO0Mi-direstionaRY SxtbiBhg Sdiavdlly. A flex
;)arat us (such as 148) extends through a

circuit support and seal aE suc (
connect or apwm thedagepastiomsd> 8. Bhy flenciscuiisapprst ind sselapparatus 04§ istaonnestadac hnent
(such as 100). The flex

of a flex cirguit C 15 in_a.di LLye

circuit supé%ﬁ%‘%ﬁ%ééégfﬁgﬁﬁﬁggFUEeﬁégwég??éFg di el ectric support bracket
(such as 156) extensive through the connector aperture, and a conpressi bl e,
deformabl e resilient dielectric gasket seal (such as 174) is disposed

adj acent the basJ@é@Rr\%wrQPBdefﬁgf gedleg cirpdt {nbin it pratashwaherd iand t he

support bra The s k VJ k ke QL . flex
circuit t hat%g%(})enddkfj\g?lse %ﬁg%#éri@gﬁs@ngﬁ@ %‘g§%§%%96§?@53§% I?%%l oard
{such as 24G@jd drdoneatbirwottion 150ddse § ssrtldctasapkddie 6L (hdwhodnds Filk.iydor The

flex circuit support and seal apparatus (such as 148) is secured to the
basedeck i nPassagmeiche FUKEFtonaorHaR 19hpaygen thpdassertion I5§apd Hisreonpesirh as 161
) attaching i the attached flex circuit to the
basedeck. IPgﬁﬁwﬁ%gg?gegaéﬁﬁﬁg%d%%ga%resent invention is well adapted to
carry out the objects and attain the ends and advant ages nentioned as wel |
as those inheren herein. Wiile. a sently first. and second, enpodi_nent
have been descri Eé '%ﬁr"“_ﬁ?fﬁpﬁ%té"&“%‘f Q{ P SURPO ar%ﬁ?]é%' _B%b@ﬁngﬁgéé may
be made whi fohin¥hk oA GRMr la¥erflt 965 ihrd IR FRESVEE coRIERPPEtiBH 1 54 6FHE Bek he art
and which are enconpassed 1n the spirit of the 0 C.~ Zooz -16

i nvent i on diisuitdse dassesd Ths suppbitbeatketn! S6Hartlppeovilkded aplamiofiflex cir@dt 0 C T 2002

-1 7 Cains: .
al e attachment pegs 164 extending horizontally from the connector portion 160 and parallel

~ o~

to the base portion 158 for securing the flex circuit 150. The connector portion 160 has a
self-adjusting tension portion 166 for keeping the flex circuit 150 taut when attached to
the support bracket 156. The support bracket 156 also has strain relief portions 168
vertically extending from the base portion 158 adjacent the attached flex circuit 150.

Additionally, the base portion 158 has a pair of mounting apertures 170 disposed and



1. Flex circuit support and seal apparatus for supporting and 2 1 O(IT 2002
'interconnecting conductors on a flex circuit to contacts associated wth a
printed circuit board, the printed circuit board supported on a basedeck of

a disc drive, the basedeck having a connector aperture, the flex circuit
support and seal apparatus conprising: a dielectric support bracket

extendi ng through the connector aperture of the basedeck and supporting the
conductors of the flex circuit to engage the contacts associated with the
printed circuit board; a dielectric s@al adjacent the dielectric support

bracket segfi ; +res : - g
-dielectri cadsu!iﬁgg%ﬁrb?&g)?g%}gﬁ ﬁ%asg Egﬁ%gé g%(tac . V@? %ﬁ%@?é?thgghﬁﬁﬁa?&g%ort and
seal appar atpgortbracitesil f6 tb, thevhasedéch 1104 eidrhe Edteatrs flai.tHuethef, drenenmdctdreast one

al i gnnment aperture and at | east one contaj nnent apertu nd the flex
circuit corPﬁW%‘e’sﬁOd’r%‘éﬁ?s-l?glgﬁ‘iﬂi’Pﬁ tos p eeadopior BostiRh ﬁa‘i %é*ﬁ? Dghetes L9 to the
conductor portion to provide for electrical connections. 3. The flex
circuit support and seal apparatus of claim2, wherein the dielectric
support bracket Rass@ppbabeadgher tS6dormad“® shapecbofigyretidn, dre weetical mambgr of

extensi bl e through the base portion, the connecto tj.on. _having a self
adj usting tg}?s“!tg %SFP?BHSIP%BWI{?@@&CH@ Wﬁ@nalgf)avgn%ééé i3 Etng s ant , t he
conductor p BItti'OHrM@'E)Pﬂfeqs&e%for#)ﬁxgﬁ) im?gn& {18%tr&ih A bofoh 868 Witle tREPadkOF

attaching the flex circuit to el ectric support bracket, the conductor
portion andphdise 168 comprises tiret Hoeizoditalr memigeraf derititi cordizusdtion, Thehmnbese porti on

forns at |east. o unting aperture .di sposabl e apoye .the hasedeck, at

| east one aP?‘@‘HH@EQ ?J%"gﬁ‘%g?sls gF‘I‘Vtaé‘Qiﬂbh CRY YRS ?%éckﬁﬁséé’?gﬁrfqucb\’ltso
di sposabl e KA RgT ;) ; Nak | ef
e R R U L S
flex circui 158 fdmms dessoypuingiapertiaes Bidind gpravideatice digomest pegs 1 Fikextemdvgrt or

ortion. 4. The_ flex circujit support and seal apparatus of claim 23,
\a/her ein thefrpp)et;ae{)aseportgonw& PP PP

In forming the connector aperture 162 of the base portion 158 provides a side
and ends while the connector portion 160 provides the remaining side. Preferably the
mounting apertures 170 are disposed diagonally opposed each other to promote a uniform
compressive force when the base portion 158 is secured to the basedeck 104 by the

fasteners 161.

FIG. 3 is an exploded perspective view of the flex circuit support and seal
apparatus 148 showing a portion of the basedeck 104, the support bracket 156, the flex
circuit 150, the flex stiffener 146, the fasteners 161 and an elongated “o-ring” type

resilient dielectric gasket seal 174,

The basedeck 104 has a pair of alignment apertures 176 used during the
assembly process to align the support bracket 156 to the basedeck 104, and a pair of
threaded containment apertures 178 that engage the fasteners 161 to secure the support
bracket 156 to the basedeck 104. The basedeck 104 further forms a flex support and seal

exit slot or connector slot 180 to provide passage for the connector portion 160 of the



circuit is adjacent the self adjusting tension portion, the connecZol OCT 2002
portion and the strain relief portion, the flex circuit having at | east one '
flex attachnment aperture for securing the flex circuit to the dielectric
support bracket by the attachment peg, the flex circuit further conprising:

A |l ead portion having sol der pads; At |east one conductor portion with
attached conductors and conductive traces for conducting el ectrical

signals, the conductor portion extensible through both the conductor sl ot

and the connector aperture of the baséleck; and A flex stiffener adjacent

t he | ead portion, of th I lrcuit, t org 1t der S he | ead
portion, t he B%oﬁtdﬁféfl%)elt gségﬁﬁéﬁﬁ ?‘ﬁaéf“idhcé’g‘é‘g‘%?'g"c"{‘ gonagsgo%ﬁié §ﬁ( %?C‘gﬁ lghef}o rinted
circuit boarifsidéthe PITIL 63tk &hsibly disdosed e@hsl.to THeeHDAEP2Ci rcui t support
and seal apparatus of claim 24, wherein fasteners extend through the

nounting apertures to engage the contai nment aperture and conpressing the

di el ' I kel ' - k
formng the her marPorgaaroith (5GBS pr SRR hidfREESboAlts 185, PARRRREL,

of claim 1l gblecteic vairiee 18Uk atitfene PUPOL36, kbadlcedrs 188 aad noMad ipBPiodPEI0t Ur e
and wherein _the dielectric seal is made _from a conpressible, deformable

mat eri al anWhewagemdied; the searvctoRRrtipn 84 aHachet i g wnewinTaorem dkritbar e

el octric SUpRR G AR TR M AR AR ol P o RS kil Bt O

twenty ti methe bl portion 158 of the support bracket 156 and the basedeck 104. Upon passing the
fasteners 161 through the mounting apertures 170, threading the fasteners 161 into the
threaded containment apertures 178 and torquing the fasteners 161, the gasket seal 174
compresses and fills any voids between the basedeck 104 and the flex circuit support and

seal apparatus 148, thereby sealing the connector slot 180.

The lead portion 190 has several conductive solder pads 192 as appropriate for
soldering to read/write head wires (not shown) to electrically connect the read/write
heads 132 to the flex circuit 150. The solder pads 192 are supported by the flex stiffener
146, the flex stiffener 146 providing wire channels (not separately shown) for routing
the read/write wires to the solder pads 192. In forming the electrical connection a
plurality of conductive traces 194 disposed on the flex circuit 150 serve to electrically
connect the conductors 188 of the conductor portion 154 of the flex circuit 150 to the

read/write heads 132 via the read/write head wires (not shown).

First ends of the read/write head wires are soldered to the read/write heads 132,
and second ends of the read/write head wires are soldered to the solder pads 192 on the
lead portion 190 of the flex circuit 150. The conductor portion 154 of the flex circuit 150
is supported by the connector portion 160 of the support bracket 156 and together pass
through the connector slot 180 of the basedeck 104 and are extensible from the HDA
102.



2'~"0 ¢ T 2002 -19 thickness of the flex circuit; and a nesting p02t1qy$]'zuuz
‘attached to the main body portion and formng a connector aperture . The
flex circuit of support and seal apparatus of claim®6 wherein the basedeck

has a nest portion form ng the connector aperture for receiving the nesting
portion of the dielectric seal. 8. The flex circuit support and seal

apparatus of claim7 wherein the basedeck further forns a connector

aperture , at feast one alignment aperture and at | east one contai nnent
“aperture and the flex circuit conprislds a senmi-flexible dielectric backi ng

portion afflxed the co ctor portion t ravi de ort el ectrical
. connecti ons. EFE% %S&Pa@ #E‘fﬁ %Wag(&bqtﬁ WY 4 ﬁté‘ggg’éfm%%ggg Tan o?e Liaims
wher ein theaﬁamt@cml&ngposhbwmgacﬁkeémiaa@r Borkias 6P ad th@mamrﬁ&ﬂnﬂ%pr
portion vertically extensible fromthe base portion, the connector &@I‘tl on

having a selhe suEpas bragkett iShsalong pish thoatached ﬂé’éﬁifﬁgt 15 Bret Berheeruit]
circuit tauf,, 5& rh?o&%” %C%?f’ ad?lfsﬁ]hg C%%hsib%s SHioh G35 ard ”@ong&%fé &' h&UWohnector

at t achnment for ex crredit tot ectric support
bracket, t hporbaxs e6@OFHelpamaﬂ ouavwyy dew lof dsd flaxnarcam U5 icrgosap tetseme flekiblzos abl e
above t he basedeck at. | east one_aljgnnment peg vertically extending from
the base pofeilight CHﬁ'SCtH%BEf%%IP@”&’&o’v% tbﬁd)fﬁﬁé@%dléaglcawdfoaﬂﬁ ey pirguid] §58

porti on ver ii.aal Ly GbRNAL Rendscm 168 aBARP ROHEN WAL BRE Bg EGiA BRNed

flex circuit e portion attac |ng o and encl osing t e connector
portion. 10pasddge cftltha conductor tpostignpbi4t thangh skakompp@r aperaref 62l ’Btixenpa@tia%er ein

the fl ex CIrCUIt I s adj acent, the sel f_adjusti ensi on and t he
strain reli €233yt YieW, O‘ta PexCirepit clpl; @ S??W g cP'éCg%orf)n‘é é%“cauy
attachment apaedid ¢ iy ccﬁﬂﬁb‘t‘i\}enﬁlaée?Q9ﬁlc§§bo§éJ 6Nithe F1Ex tchBuifll 'Priee&;nrdh@tlve 10

C T 2002
traces 194 serve to electrically connect the conductors 188 to the solder pads 192 of the

lead portions, again the solder pads 192 are used soldering the read/write wires (not

shown) in place.

As mentioned, the read/write head wires are soldered to, and interconnect the
read/write heads 132 and the solder pads 192 of the flex circuit 150. The solder pads 192
are secured in place by the flex stiffener 146 while the PCB 152 attaches to the flex

circuit 150 and is used to process electrical signals.

The conductor portion 154 of the flex circuit 150 is supported by the connector
portion 160 of the support bracket 156 and together pass through the connector slot 180
in the basedeck 104. The flex circuit 150 together with the connector portion 160 of the
support bracket 156 are surrounded by the gasket seal 174, and the gasket seal 174
remains adjacent both the basedeck 104 and the base portion 158 while the connector
portion 160 with the attached conductor portion 154 extend from the internal portion of
the HDA 102 by passing through the connector slot 180. FIG. 4 further shows the gasket
seal 174 engaging the flex circuit 150, the support bracket 156 and the basedeck 104 to

provide the bottom seal portion of the internal environment of the HDA 102,

FIG. 5 is a perspective view of a second embodiment of a rigid dielectric support



-20 support bracket by neans of the attachment peg, the flex circg%t1(]c]¥2002
further conprising. A lead portion having sol der pads; At least o

conductor portion with attached conductors and conductive traces for
conducting electrical signals, the conductor portion extensible through

both the conductor slot and the connector aperture of the basedeck; A flex
stiffener adjacent the |lead portion of the flex circuit to support the

sol der pads of the lead portion; and A flex circuit printed circuit board
attached to the flex circuit for proceggsing electrical signals. 11. The

flex circuit support and seal apparatus of claim 10 wherein the fasteners
further ext é’r‘i't‘)ck?ﬁ?@u Ghe ﬁ%oﬁé’éﬂ?gi"r?é)oé‘ﬁé? basedertion P02 94 4 SORIFEIOF BARAN e Nt

apertures t 0aoMpEeSS o H6lsalikGuaaRenPRENRTS: dheniflk fleathhdFbraumpor t
eck to 12. A

bracket and the base fforma~seal thereat. . I sc I ve having a
head- di sc asX@nbthe tatadacih&@i. {The hagerporttoad?02ihas a1pair bfxapdhting apertbrex2@ focui t

o1t ed- of r cef fngay ahnee Abtcke 200 Beppusiets Hidrit REdBBRE Do seal
apparatus conprising: a basedeck having a connector aperture therethrough,;

aresilient dielectric seal adjacent the connector aperture; a dielectric
support bracket aBjeaoentctariportitine}(doixtands bieditectionadly dné verticallycfrem thedrase

br acket hawp%%io% fb%st%‘r s%gﬂlririlgotrﬁé f12x %gputhFStO?{he %&%eic%rr] pg iroB i285’i1 lp}ancﬁr)x(gt £ }r)]a(ijllr ng
of attachment pegs 208 for attaching the flex circuit 150 to the connector portion 204,
The attachment pegs 208 extend from the connector portion 204 parallel to the base
portion 202 and are used when attaching the flex circuit 150 to the support bracket 200.
The base portion 202 further forms a conductor slot 210 through which the conductor
portion 154 of flex circuit 150 passes when being attached to the support bracket 200.

FIG. 6 shows a perspective view of the flex circuit 150 attached to the support
bracket 200 of. Specifically, FIG. 6 shows the attachment pegs 208 extending through
appropriately sized apertures (not separately designated) as the means for securing the
flex circuit 150 to the connector portion 204. Also shown is the passage of the conductor
portion 154 of the flex circuit 150 through the conductor slot 210 thereby disposing the
conductors 188 below the base portion 202. The conductors 188 are electrically

connected to the conductive traces 194.

FIG. 7 is a side view of a second compressible, resilient dielectric gasket seal
212. When mounted in the disc drive 100, the seal gasket 212 is adjacent to and
positioned between the support bracket 200 and the basedeck 104. The gasket seal 212
forms a main body connector aperture 214 for receiving and allowing the connector
portion 204 with the attached conductor portion 154 to enter and pass through. The main
body connector aperture 214 of the gasket seal 212 provides and maintains a compression
fit adjacent the conductor portion 154 of the flex circuit 150. The gasket seal 212
additionally provides a nesting portion 216 that conforms to the basedeck 104 and



bi-directionally fromthe base portion and a conductor sl ot exteng% g
‘t hrough the 21 0CTZUJR -21 base portion adjacent to the co ﬂcﬂﬂzT 2002
portion, a strain relief portion, a self adjusting tension portion and

form ng at |east one nounting apertures; a flex circuit attached to the

di el ectric support bracket adjacent the self adjusting tension portion and

the strain relief portion, the flex circuit having at |east one flex

al i gnnent aperture, a lead portion and at | east one conductor portion, the
conductor portion attached to the conidector portion of the dielectric

b d di h h . f
bacedeck;  anpisy AR 5RAY C A BE Al R, BRRE R PE Ml Sritea ey

and at | eagsbmprgsddatitiapassef®bLsfitRgHDRE10D. el ectric support bracket with the
attached flex circuit to the basedeck while conpressing the dielectric sea

between the dielectric support bracket and the basedeck, and wherein the

conductor portiogfay gﬂgm,gr&legéa%étrsgﬁzillzSpg@fg%hggvﬁl\gség}ﬁé,g&ﬁn&apg res

fl ex-to-printed-circultboard connector rve alm 12
wher ei n t he2 18 whietigh wdthsRatogppidisemouringaipertites30aethe base boition292 af mai n
body connector aperture and at |east two nounting apertures ﬁ%} acent the

mount i ng apBf SupReE tsrckeh g0 pnd aleyrthe passags s dastrngsidéd dupipgatiashmenidhs

portion; angd,8,A88ki820895 iHeMaskliacdyed to the main body portion enclosing
the mai n body connector aperture. 14. The disc drive of claim 13 wherein

t he basedeck further has a nest portion form ng a connector aperture and
the connector apﬁ{l}tﬁjerl',(athg lgzi:ts%gte s%alvg 1t2r}xats Q%lamgdybp%%’on 220 attached to the nesting
portion 216. The main body portion 220 encloses the main body connector aperture 214
and has a thickness substantially equal to twenty times the thickness of the flex circuit
150. The nesting portion 216 is seamlessly attached to the main body portion 220 and

also encloses the main body connector aperture 214.

The nesting portion 216 is aligned with the main body portion 220 to assure
continuity and registration of the main body connector aperture 214. The nesting portion
216 comprises a base member 224, a top member 226, and an external wall 228 (also
shown in FIG. 7). The top member 226 has an inner edge (not separately shown)
disposed in a plane aligned parallel to the base member 224 and an outer edge 230. The
internal wall extends perpendicularly from the base member 224 and terminates at the
inner edge of the top member 226. It should be noted that when mounted in the disc
drive 100, the internal wall is adjacent the conductor portion 154 attached to the

connector portion 204.

The external wall 228 is attached to the internal wall of the nesting portion 216
at the base member 224 and extends from the base member 224 at an outwardly sloping
angle terminating at the outer edge 230 of the top member 226. Regarding the external
wall 228, it should be noted that when mounted in the disc drive 100, the external wall

228 is adjacent the basedeck 104.
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10Z710%Z& ( )the nesting portion 222 of the gasket seal 212 while the receptacle standoffs 232 serve to
align the gasket seal 212 and controll the amount of compression experienced by the
gasket seal 212 to a post compression, predetermined height sufficient to develop and

maintain the bottom seal of the HDA 102.

FIG. 10 shows the receptacle standoffs 232 and the containment apertures 234,
and the basedeck nest portion 236. The basedeck nest portion 236 is configured to receive
the nesting portion 216 of the gasket seal 212. Again, the basedeck nest portion 236
provides a passageway for the connector portion 204 with the attached conductor portion
154 to exit the HDA 102 via a flex circuit support and seal apparatus aperture 238.
Additionally, FIG. 10 more clearly shows the receptacle standoffs 232 relative to the
basedeck 104, the basedeck nest portion 236 and the flex circuit support and seal
apparatus aperture 238,

FIG. 11 depicts that attached to the basedeck 104 is a printed circuit board
(PCB) 240 with a single sided electrical spring connector 242 which has plural
conductive spring contacts 244, that are disposed to make electrical contact with the
conductors 188. The spring contacts 244 have one end soldered and attached to circuitry
in the PCB 240. Thus, the flex circuit support and seal apparatus 148 is mounted to the
basedeck 104 and plugged into the spring contacts 244 of the PCB 240 to provide
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electrical connection to the disc drive 100.

The electrical connection made between the spring contacts 244 of the single
sided electrical spring connector 242 and the conductors 188 (not separately shown in
FIG. 11) of the flex circuit 150 substantially form a continuous signal path of uniform
electrical characteristics by maintaining uniformity in the capacitance and inductance of
the signal path over the entire length of the signal path, thereby minimizing the parasitic
electrical signal degradation effects created by changes in capacitance and inductance per
unit le;gth seen by the read/write signal along the signal path. The PCB 240 is secured to

the basedeck 104 through the use of conventional fasteners (not shown).

A flex circuit support and seal apparatus (such as148) extends through a
connector aperture (such as 162) in a basedeck (such as 104) for attachment of a flex
circuit (such as 150) in a disc drive (such as 100). The flex circuit support and seal
apparatus has a rigid dielectric support bracket (such as 156) extensive through the
connector aperture, and a compressible, deformable resilient dielectric gasket seal (such
as 174) is disposed adjacent the basedeck for providing a seal between the basedeck and
the support bracket. The support bracket provides support for an attached flex circuit
that conducts electrical signals between a printed circuit board (such as 240) and
read/write heads (such as 132) of the disc drive. The flex circuit support and seal
apparatus (such as 148) is secured to the basedeck in a conventional manner through the
use of fasteners (such as 161) attaching the support bracket with the attached flex circuit

to the basedeck.

It will be clear that the present invention is well adapted to carry out the objects
and attain the ends and advantages mentioned as well as those inherent
therein. While a presently first and second embodiment have been described for
purposes of this disclosure, numerous changes may be made which will readily suggest

themselves to those skilled in the art and which are encompassed in the spirit of the
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invention disclosed and as defined in the appended claims.
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Claims:

1. Flex circuit support and seal apparatus for supporting and interconnecting
conductors on a flex circuit to contacts associated with a printed circuit board,
the printed circuit board supported on a basedeck of a disc drive, the basedeck
having a connector aperture, the flex circuit support and seal apparatus

comprising:

a dielectric support bracket extending through the connector aperture of
the basedeck and supporting the conductors of the flex circuit to engage the

contacts associated with the printed circuit board;

a dielectric seal adjacent the dielectric support bracket sealing the

connector aperture; and
A fastener to attach the dielectric support bracket to the basedeck.

2. The flex circuit support and seal apparatus of claim 1, wherein the basedeck
further forms at least one alignment aperture and at least one containment aperture and
the flex circuit comprises a semi-flexible dielectric backing portion affixed to the

conductor portion to provide for electrical connections.

3. The flex circuit support and seal apparatus of claim 2, wherein the dielectric
support bracket has a base portion and connector portion vertically extensible through the
base portion, the connector portion having a self adjusting tension portion for keeping the
attached flex circuit taut, the conductor portion provides at least one flex circuit
attachment peg for attaching the flex circuit to the dielectric support bracket, the
conductor portion and base portion further forming a conductor slot, the base portion
forms at least one mounting aperture disposable above the basedeck, at least one

alignment peg vertically extending from the base portion also disposable above the
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basedeck and a strain relief portion vertically extending from the base portion adjacent

the attached flex circuit, the base portion attaching to and enclosing the connector

portion.

4. The flex circuit support and seal apparatus of claim 2 3, wherein the flex
circuit is adjacent the self adjusting tension portion, the connector portion and the strain
relief portion, the flex circuit having at least one flex attachment aperture for securing
the flex circuit to the dielectric support bracket by the attachment peg, the flex circuit

further comprising:
A lead portion having solder pads;

At least one conductor portion with attached conductors and conductive
traces for conducting electrical signals, the conductor portion extensible through

both the conductor slot and the connector aperture of the basedeck; and

A flex stiffener adjacent the lead portion of the flex circuit to support the
solder pads of the lead portion, the conductors contacting the contacts associated

with the printed circuit board for processing electrical signals.

5. The flex circuit support and seal apparatus of claim 2 4, wherein fasteners
extend through the mounting apertures to engage the containment aperture and
compressing the dielectric seal between the dielectric support bracket and the basedeck

forming the hermetic seal.

6. The flex circuit support and seal apparatus of claim 1 wherein the
dielectric support bracket has a mounting aperture and wherein the dielectric seal is made
from a compressible, deformable material and comprises:

a main body portion forming a connector aperture and at least one
mounting aperture adjacent the mounting aperture of the dielectric support

bracket, the main body portion having a thickness about twenty times the



! gi j-f MXoYoZo[ owi [M 10GE! 10 h h 10 h h 10 h h!,.g 10% h h& () - 2o 052002
h& ()-9'@ 10% h h& ()-! @0%h h& ()- [oionooLrvvA<M 10GG CLOz
109%2Z& ()-m L
10%ZZ& () -!' V' 10%ZZ&' () - MLO%Z&' () - 10%Z& () - &10%Z&' () - YvwwwwwwwwwbWL A 10B
10B 10B109®B& () - 109B& ()-&109B& ()- 10Z 10Z 10ZLOz 109%Z& ()-m
wxxxbxYyya?bW.AI'l 10%&' ()-109%& () -
TN 1098 ()-! FLO%&R () - 10%& () - &L0Y&' () - Zy#zi zzz{ n{ dEDW.A!I ! $' 1 109&' ()-F
f#109& ()- :109%& ()- 109%& ()- L' 10%&Y") -

(910%&: () - n{{{N Froirad ol fex SirdtHaRE () -

a nesting portion attached to the main body portion and forming a

connector aperture.

7. The flex circuit of support and seal apparatus of claim 6 wherein the
basedeck has a nest portion forming the connector aperture for receiving the nesting

portion of the dielectric seal.

8. The flex circuit support and seal apparatus of claim 7 wherein the
basedeck further forms a connector aperture , at least one alignment aperture and at least
one containment aperture and the flex circuit comprises a semi-flexible dielectric backing

portion affixed to the conductor portion to provide support for electrical connections.

9. The flex circuit support and seal apparatus of claim 8 wherein the
dielectric support bracket has a base portion and connector portion vertically extensible
from the base portion, the connector portion having a self adjusting tension portion for
keeping the attached flex circuit taut, the conductor portion has at least one flex circuit
attachment peg for attaching the flex circuit to the dielectric support bracket, the base
portion forming at least one mounting aperture disposable above the basedeck, at least
one alignment peg vertically extending from the base portion and disposable above the
basedeck and a strain relief portion vertically extending from the base portion adjacent
the attached flex circuit, the base portion attaching to and enclosing the connector

portion.

10. The flex circuit support and seal apparatus of claim 9 wherein the flex circuit
is adjacent the self adjusting tension portion and the strain relief portion, the flex circuit

forming at least one flex attachment aperture for securing the flex circuit to the dielectric
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support bracket by means of the attachment peg, the flex circuit further comprising:

A lead portion having solder pads;

At least one conductor portion with attached conductors and conductive
traces for conducting electrical signals, the conductor portion extensible through

both the conductor slot and the connector aperture of the basedeck;

A flex stiffener adjacent the lead portion of the flex circuit to support the

solder pads of the lead portion; and

A flex circuit printed circuit board attached to the flex circuit for

processing electrical signals.

11.  The flex circuit support and seal apparatus of claim 10 wherein the
fasteners further extend through the mounting apertures and engage the containment
apertures to compress the dielectric seal between the dielectric support bracket and the

basedeck to form a seal thereat.

12. A disc drive having a head-disc assembly attached to a printed circuit board
by a flex circuit support and seal apparatus, the printed circuit board having a flex-to-
printed-circuit-board connector, the flex circuit support and seal apparatus comprising:

a basedeck having a connector aperture therethrough;

a resilient dielectric seal adjacent the connector aperture;

a dielectric support bracket adjacent the dielectric seal, the dielectric
support bracket having a base portion, a conductor portion vertically extending

bi-directionally from the base portion and a conductor slot extending through the
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adjusting tension portion and forming at least one mounting apertures;

a flex circuit attached to the dielectric support bracket adjacent the self
adjusting tension portion and the strain relief portion, the flex circuit having at
least one flex alignment aperture, a lead portion and at least one conductor
portion, the conductor portion attached to the connector portion of the dielectric

support bracket and extending through the connector aperture of the basedeck;
a flex stiffener adjacent the lead portion of the flex circuit; and

at least one fastener securing the dielectric support bracket with the
attached flex circuit to the basedeck while compressing the dielectric seal
between the dielectric support bracket and the basedeck, and wherein the
conductor portion forms an electrical connection with the flex-to-printed-circuit-

board connector.
13, The disc drive of claim 12 wherein the dielectric seal comprises:

A main body portion forming a main body connector aperture and at least
two mounting apertures adjacent the mounting apertures of the dielectric support

bracket, the main body portion; and

a nesting portion attached to the main body portion enclosing the main

body connector aperture.

14.  The disc drive of claim 13 wherein the basedeck further has a nest portion

forming a connector aperture and the connector aperture aligned with the main body
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with attached conductor portion.



