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SPI CI NG CONNECTOR FOR A DI SC DRIVE Modern disc drives are conmmonly used in
a mul titud¥O6e¥puter 10 Field of the Invention The pres@®&T/USI¥ENSS on
‘relates generally to the field of disc drive data storage devices. and nore
particularly but not by way of Iimtation, to a | ow i nductance spring
connector for connecting an actuator flex circuit of a disc drive to a
printed circuit board of the disc drive-1-Background of the Inventi on*l66i66*
envi ronnments ranging from super conputers through notebook conputers to
store large amounts of data in a formthat can be made readily a{m”mm"mﬂumm
a user. Atypical disc drive generally conprises a headl di se ass

whi ch houses nechani cal LPWEBYRECITANGE RLIX-TO+REB SPRINGprinted circuit
board (PCB) which i ncor por aCENNEETORFQR poPISGMRVVEL he di sc drﬂmmmmﬂmmmmmmn
PCB is affixed to an exterior 1 ~ surface of the HDA The HDA hous

nore magnetic discs that are rotated by a spindle notor at a const ant «dabogpa
speed. Each diisg gukhd Beentdas a data recording surface divided into a series
of generally concentric data tracks radially spaced across a band havi ng an

i nner di anet er andlapresenenvelitiomatletes sFhmalifatoathalieldselahistidmia ddtmstotrgedat a
tracks on the,disc in the far f 20 netic . flux. transjtions. The fl ux
transitions a(}eéllﬁeﬁ‘c?ﬁgégprﬁi?a@ﬁm3$¥ sy rbqr{%?%/@#lr?‘%‘ﬁ’é‘a@s? i(’ﬂlbli LEPPS each
data track isg 'hx%'cdﬁﬁ%otd?tf&c@nﬂé&ﬂh@!&m@étuﬂ@% Bes BRENN Sf 4 Miak d8LOILa hiined si zed
data bl ocks. Each read/wite head includes an interactive elenent such as a
magnet i ¢ genegiguddoard ¢fiteedipd davd. y i nduced, short duration magnetic field
that induces nmagnetic transitions on the selected data track. Each

read/ wite head is nmounted to a |load arm Each | oad armis supported
transducer thpickep®aSfianv@gRRt i ¢ transitions on a selected data track to

read the data stored on the track. To wite data to the disc surface, the
read/ wite head Mpdemglic drivegae co®mOnyoLEA506 nuldmdesysrmpnss 7

10 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. A
typical disc drive generally comprises a head/disc assembly (HDA) which bouses
mechanical elements of the disc drive, and a printed circuit board (PCB) which
incorporates electronic portions of the disc drive. The PCB is affixed to an exterior
15 surface of the HDA. The HDA houses one or more magnetic discs that are rotated
by a spindle motor at a constant high speed. 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 are stored within the data tracks on the disc in the form of
20 magnetic flux transitions. The flux transitions are induced by an array of
read/write heads. Tvpically, each data track is divided into a number of data
sectors that store fixed sized data blocks.
Each read/write head includes an interactive element such as a magnetic
transducer that senses the magnetic transitions on a sclected data track to read the
‘ 25 data stored on the track. To write data to the disc surface, the read/write head
generates an electrically induced, short duration magnetic field that induces magnetic
transitions on the selected data track.

Each readrwrite head is mounted to a load arm. Each load arm is supported



by an actuator armthat is typically one of a plurality of rrerrberg3 OCT 2002
ext endi ng Woome@d0l act uat or cartridge-bearing nmenber of an RCTASHVIr3433

assenbl e. The actuator assenbly provided the rotary- notion needed to
selectively position the read/ wite head over a selected data track of the
disc to either read data fromor wite data to the selected data track. The
read/wite head includes a slider assénbl y havi ng an air-bearing surface

that responds to an air bearing devel oped y the interaction of the

read/ wite hBudsaghathr ambbahigdyRicalhyenc offa la}"r‘“"We‘“b‘@ﬁﬁd&hﬁf“pa‘§leff°”(‘)f“1 a| ris
devel oped by _t 1 ) ea

response t o {riil ArEldOellg AenfLEF L RN bl S BBy

surface at ap@esics @@ loeirghiotioh hheécﬁblyto@él@ﬁﬁ\lelrggp@slthoxﬁtl@aehdﬁﬁfh\/&‘l&lad Toklﬁ a

read/ wite head and the surface of the corresponding disc. Typically, a
plurality of sdgestdashirack ofithe disg e cpraaend C?ﬂﬂ%g@maﬂféwar:tdélﬂriaﬂ §ﬂl<’§t€‘é}cked on
a hub of thed%ﬁ”{rgg\ engpv,te%mﬁ@ﬁem*amqa Agkd?:gaéﬁﬁlbﬁpﬁﬁlﬁé xg:o? bR ARk, serves
to alien the discs and spacer rings around a commo et ely the
di scs, spacesurfdcagsy rashangs tbian@irebedris p deddl@edotyahe mudrackedi Mahamids,@upack

The read/vvrlte 1 ~ heads attache actuator assenbly accesses the
surfaces of beds sihadayndrydayqre éHdITIhe QURGTY Fe'CF BT W et"éloﬁéﬁg%ehet he

act uat or assgyhlon gepenrtd B’en'eﬁ'tﬁ'tHéjF‘e%dh%Q hRIseSn rdMBbade (6 AROMEbefingGhd | Cal
signals fromthe read/ wite heads to a flex circuit that, in tam “conducts

the electri cadad/swgnabzgi fliss adjread thmaamalrfdcg@aa debirod heighe tREBbEreatire ai sc
drive

th | ect ted,th h 20
mor o cfinect BRLNEPOIE ST iR eeR A s SEeEhanhEroPHIBIRE B4 <o doi ng.
contacts of the Cq’gﬁl‘%ﬁltl@rasplﬁbém)ﬁ;@{’ dﬁénldéﬁééi;ﬁns@éjQﬁpspr@L%ﬁqtg%%@aléﬂ%tel'

capacitance into the circuit) thereby causing a change I'n |nductance and
capaci t ance perkedninta hénefithe a;bxod@ mhter s”ll"mﬂallb pafihning Tie eore lo&Hgestdch. serves

i nductance per unit length al ong.the si ath freguentlv r lts in a
parasitic el &N h?’ dpe Pt SRAFTTings Ao % on %’é‘?reﬂﬁﬁe%fb"ﬁ yo'i‘&'ﬁe%s ‘have

been used tog pnmdeia 5’t %sﬁ‘nﬁdlg%wﬂfﬂﬂﬁfeﬁﬁ@ﬂ%ﬁc paeRAFhOfead/titsC drive
but in genera t hesé approaches have been silent regarding resol ution of

par asi tli>c el ecad5|aua¢hesl|tgmlael acdagqsra@aetmbim apc&sbiseh@swfmsedf thy stlakergdiscsi n

i nduct ance per unit th al one the signal pa | n connect i t he flex
circuit and the PEB adcgﬂg rfﬁ%“’&l:fp*?‘??ﬁ%ﬁ] 91%12%%@@‘““ ycﬁen‘arﬁngﬂﬁa‘fdﬁf us
with a threeconuged, %n&?é’@idﬁéttél@&n@&@fgngwf%dm 9& RAYIRTe fleddsdo hleX circuit
conponent. ~ 1 a pass-through connector and 3) a printed circuit board 0

3 0 CT 2002 cniohaGes 00m. condact€THdiSearic843Balsanpeetdorhantkidecatedirsthe chene,
the first pri onent i rcuit. connect ed connect or body
housi ng fenalpr&;e%%ﬁ%gf SSEATRE n?§°rmifl yg}ﬁeg%cr“é‘ifl aigf‘élclfalev atr8r‘§‘ﬁ gi‘l’lr%‘ﬁ;hcqn%’fjl t.
The secand prdrRLYnfeRROAEMute h8e PARIBwRIAMAR] CABRREGLOM RANIAEY cBne&RNect or
body t hat houses male pins with a top portion protruding froma top side of

t he connect orf Bsdenaeriors hcalbmngose adssd privetanes wgl fapesitancp gite drp Qicdes. of

t he connector y i sposed .a cent he b se deck. wi Lom
portions of tuhg&g‘ ciaum%g%s&g%e mdng’!lcq rcgrzhnarcla%%gr - umtsfing’gh aelﬂ {1

basedeck. Thegdiai pdih. prrhmmyng“eqﬁnm&ketpeﬁurpr jeRE @i ®distgnROgHildl connect or
with a connector body housing fenuale
ficquently results in a parasitic electrical degradation of the signal. Several
25 approaches have been used to accommodate the data signal interconnect needs of a
disc drive, but in general, these approaches have been silent regarding resolution of
parasiuc electrical signal degradation problems caused by changes in inductance per
unit length along the signal path.
In connecting the flex circuit and the PCB, one previous approach makes use

50 of an apparatus with a three connector combination configuration having 1) a flex

circuit component. 2) a pass-through connector and 3) a printed circuit board



connector pins, is soldered directly onto the PCB. This approach th3aBCT 2002
advant age \?/59199,6&)9”“ ning the flex circuit internal to the "l%/us%ﬂﬂs:,t hi s

t hr ee- connect’or conbi nati on approach the flex circuit connector 1S nounted

to a flex circuit nounting bracket. Then the flex circuit connector

connects to the pass-tluough connector internal to the HDA. Contact between
the flex circuit connector and the pass-through connector is maintained by
physically securing the 1 ~ flex circuit nmounting bracket and the

pass- t hr OUgh CSRI%?&II Qﬁnc}ep lltlpgclm?fil%qﬁstﬁfrmtnm CQIIH?GH(Q’{LI l“@ ﬂeEKitr@Jitn@J_nn&th he
basedeck the pass-through connectdr conrects to the printed circuit board
connect or. Tlitheponnteaor dyduiusingdamdeconmettr gins).9s nuldeteddirealyt lheh®OB. of t he

di sc drive, and .thg_ PCB is then fastened éo t he bas}?deck of the disc drive.
Attachi ng t h&PEES P SRONGiRIENYYcoRPPREniHRe BRSAQURN SPFCREL YRR 2 neans of

20 mai nt ai ni ng,ROYSI GRly GANRSES DEYWRRMNWIINS iSDpRISNIHARIRG LY sidng t he
printed circuit board connector. An exanple of this configuration is
di scl osed i i ithéteGultateebdNand a totoh§ortiestretudiog fwodr 2 bstt@h sale of Aot her

approach of connecting a.flex circuit to the dis¢ drive PCDis to_feed the
flex circuit ORPEFRARPOYYo it HEPIse pAiacanh Hisrbapgdesk wWhihioe BRI @ORI08X O LI cui t
typically 2~ N ; ,cover

Wl oh males VTR TFRe Ran e o g AR o B B R Ko T re

| -1 DA, the ||@mmnesuilie pdnma niryuinedaes codnettoawkaaoanedtavbadpdentin®fenfads ce
connector that is soldered to the P?D of thé gi sr?‘ drive. Disadvantages. of
thi s ext er nal “PBEHORPPFJACA LT disat e dir kCB ThHernprogh dat #1pqvapgltehage
during handlingaan ﬂgfﬁcg(cc%gjt%eﬁgggqﬁgﬁmq in automated 30 production
processes. The production difficulties tend to arise when truing, to

| ocat e. secure andUocdenmbistthteeeconoeriorn agindirfatior approach thevflea caatio o@tnectonsans.
0 30 CT 2002 \YO,991 66500 PCT/ US99113433 - 4hl | al, | g under this
external feedMaPPFoLR fex clrrwy mquppng raa‘fql-gﬁﬁ%@{egdﬁm& ILSOEEQF B GF Pect | y
to the flex ClliGlikcce i i it body
ousi ng 1 omal S HoprsapaRnRnRlA HiiablonP R ERRRBEIRIRERRRERE
circuit is seammnectot andatheglabgtimeungh cvandeesr 1miachaihehty phygi@dly tsedupinghlee f | ex
circuit and péo’vi.des a nmeans_to mai(?h_]gi n registration of tk\gj C n%aﬁtn pads
of the Pex cHFPLTIFulymopRing prarkatgnd e Prg: GARBIH YO PRnseitet ShiMct
pads of the PGR dAddi ELQABN kY iheltaSedebiBthe PhisCiidugh T oRAROGCLRR I QoRe PCB
external to the basedeck thereby exposing the fl'ex circuit to potenti al
damage. The P@Bhted cirb@nbdéagtconeettdro Thheridiedcirduit beard aopnkstd it monstedhtai n

stability of th npectjon, .An ex of an. adapt ation of, this_ approach
T0°1's. di o ost T O e e gt it T Bbd S CRBL AR et R TR B ey
factors that gp{d URREG A GCIOBGE tl%fdlﬁrﬂrwét@Elﬁ%@@&%h@?caviﬁgécsugér ﬁ\elzg{sg)ch

facilitate connection between the flex circuit and t
i ncl ude 2§ual i mpjntaipageplystst caitmtt Setweas thegrasdticougincanagerpr axtghe printednponent
costs, and conponent performance (for both. nmechanical.and electrical
characteri sti gg?‘?“ F‘r‘f“ CONPRELYTo A Y ‘Ianﬁ’é‘?‘%ftptgbstclo{} ?ur\ﬂ’?’h‘Stcﬁictlﬁf(‘??!ﬂbg's;g’\:}%ﬂbes
in the disc dNoves 750888 fs¥uedoBEA e ROfIE factors have dom nated the

deci si on process when el ecting an interconnection solution for a specific
di sc drive technol dyytheivanteashef connecting ff¢derruitith e disedpvolfRento kel
factor driving.the. signal  interconpectiaqn,technol j ti j e
Roehl i ng U, s. 1 5 SiaBPurdh CRAGCREET A 0 A5G BRh DRR LAY Mlicale
present exk by 2Qs4dk setvibeh RShakdéfding adatiel Mohaet @h.a doveEahichasdtes Wwiethe

t hree- corui ect or conbi nati on approach have been generally been driv?n by a
desire to mi nibsedsck-hOnes fsdligecipsuitthextemahto ghe DA, theflgasiauitsgmar i use

dammge whi ' e TRALMAHAGCHDS: fol SLGABNAGL: CRAELOLAA {sQBIdeRld TS bPM:
Under the three-connector combi nation approach the flex circuit 1s confined
i-nternal to thiscdrive: IM8adfantdpes of $is ettdrive feadapptosich gndllte gupodreat e {lex
exposing the flex circuit to handling and environnental danage, while use
of the pass-t HiHghko famaspivmrmihandhing arbdifiguiissieasowyesd i ayeBaset i on.
Advancemgnt s 'd'ﬂog%ctt'ow FORLEL MG ARENRPLRARes hd b A RN IR BT0ddt. ! he
range of “one diga it per secon nd the resultant pico-second range rise
and fall signalcc®@ anti@Bnndtaviee shin-NgH fleRirtdit eiacowneatd orasy ect ri cal
performance characteristics of the connection itself to be a key factor of
read/ wite signal nmanagenment. As bit transfer



: rates rise, 200
030CT ﬁg%ﬁi\%ggl G6500 -5 (' CT/US99/13d33 rat ﬁ?@bé%zlg?gfggt-g 2

on the int f the read/wite signal, primarily parasi 3 cal

si gnal degradation due to changes in i nduct ance per unit | enght along the
signal path, begin to domnate as the key electrical performance factor to
he addressed by read wite signal intgerconnection technology. As transfer
rates approach the gigabit per second range, maintaining uniforminductance
al ong the signal BecQABS hbB& HRMLRAN (8 YpHRati0t- ﬂe-ﬂ't"r‘lcﬁltgﬂ'g‘hm@ﬁ’{ﬂﬁgxﬁ[{&nt
burdens within read/ wite signal int erconnectl on technol ogy, brought about
by the emer genceured cltrcahsf)elre flat @suitiand herlgiega;lmcnltpeardwowlr(ange coupl ed

th th t t f . 10
Const i nt 5. CHIEOARLTON B AR P B SR ins B BREr, S by 40 WHagD: The SPACe

col l ecti vel yﬂ@@E‘Y&ﬁQl@@céL@ecgl@Qlﬁraiﬂ%ﬁm@qﬂ bR wﬂﬂéﬂlebﬂ's SpBoHNE WS flok diftui@n
i nproved flex-to-PCB connector that mininmzes the parasitic electrical

si gnal degr aded promides ﬁ@mﬂgs erraainan tegisediangeghe norptmg wedaeicthe diey Cerapla(m t ance
per unit | engt erea/vvrlte SI nal 1~
Bormary  of -t RETE e bmatiesn it  <Obriac L U ik, BRNEmaRP ol

i nduct ance ehectirdic@ils cERfdciRg t6 BHTaCH @)Etexfn@l’toltﬂé Sﬁééaéﬂkaﬁéﬂefig eQM%ﬁh@rS of a
flex circuit of a head-disc assenbly of a disc drive to conductive traces
on a print edflex pEeiit lonezangalgtamage. dheBCBrip then fﬂﬁ“@f@d@ﬁﬁ%\d‘i@@dwq baspdestker r ed

enbodi nent s, rln con ctor ’>0 tric housi

W th s o ur ald e SRR RS AR e RS hlel? o R a PR b APt rom
t he di alpectr ig:dlmcmum;g Uihleatéralme(j mnggﬁaﬁgéemmtl ons and the dielectric
housi ng form an open ended insertion cavit vvlth t he insulator portions and
the dielectric Heuskngvrdrehifagors et iiflyenagd ¢§h<aﬁeowentﬁreqr@e@msqu ng
formng the Bottam@LoANe aPen,endGd dbRsrll o GR Ul h OPRWGLI e SPring

contacts are di sposed between e raised 1 nsut portrons supported
by the di el equilitg, Jp)ecetdi@mmem@wg&mlmr@;mrbﬂenemnaﬁnenh@détmndl rst and
second ends extending fromthe dielectric housing Each first end is

sol der abl e t 6ompprasnypetfonranehonboth meckanirliand ¢lectricalcbgragterishies) pin nt ed
circuit hoar (ilus\{%"nca Cracergtll\stie(-;wq{]’l nd 1S ﬁvé:n%né acﬁle%urfd%(\:/g di u Posg‘nel §

adj acen]t the Insertlo npcawty r‘i”yt PRl PP ERe sprllh Stontiector is
attached to tif@e fickdit de@ddnﬁﬂhﬁed BRatetision prodds OVh 6O BB EGH Ha88¢dnectBor C T
2002 _r,_ the insertion cavity is disposed bel ow the head-di sc assenbly

| nserting thsokibadrstaoipscibe dﬁq@nfvr:é@lmleeuactvaa@qra%nit is peidentrthatdhe sur f aces
into the insertion tt ts.th ontact facstoe a

conduct or s o TATSPIRY eftprgifing Bedidonf ot fonch o BT BrATERIR A i ng
el ectrical coueARAg D63 \Wefn 10hqefcRAde ahsS@leeﬁ&erH@hMr@mhm&lg% 'pﬂ:ts@l‘i’{eglb'jlcw t
board. The advant ages and features of the present invention wll

appar ert f r oisctisivEp P todhieeg fd!éséaCiletl on when read in conjunction WI t h the

drawi ngs and appqu%gm%lzs? D thre?- connecl?esc%rrr{ taltl%g a%];)rotac haveabeen%encrally

been driven by a desire to minimize the exposure of the flex circuit to handling and
usc damage while maximizing the interconnect configuration for automation. Under

the three-connector combination approach the flex circuit is confined internal to the

R
wn

HDA of the disc dnie, resolving the problem of exposing the flex circuit to handling
and environmental damage, while use of the pass-through male pinned connector
promotes ease of production.

Advancements in bit transfer rate technologies, with transfer rates in the range
of one gigabit per second and the resultant pico-second range rise and fall signal
30 time, have driven the interconnection electrical performance characteristics of the

connecuion 1tself to be a key factor of read/write signal management. As bit transfer



10 FI.G 1 is atop view of a disc drive constructed in accordance @v& I@CT 2002
preferred nts of the present invention. FIG 2 is a

perspecti vw%\%%@f a |l ow inductance flex-to-PCB el ectri cal P%[O)r% 993}13433
connector of the disc drive of FIG 1 shown soldered to the disc drive PCB
and basedeck. 1 ~ FIG 3 is a top view of the electrical spring connector

of FIG 2. FIG 4 is a cross-sectionak.view of the electrical spring

connector of FIG s shown together with a partial cut-away view of a

printed circyhfe p}@@rrﬁg% \t‘tJHPCCQIO%QhLd{nQ\Lﬁl}pI)ftﬂ: ;‘Ead}l\VI‘lICFbl @11 %rlﬁ(lr@l\ﬁhgﬁll\(' ew

of the electrical spring connector of Is a pafrtial

cut - anay, enlaiccgncbl\smwdrf"rztdheoxfdilmdocchmgasun mdpgomm: pmangdaigthpimancabus and

the flex circuit G. 1. FIG 7 is . a botto w of ap alternative
enbodi ment of 1Al B%h h%ﬂjﬁfoa%’é'“?‘Féélhet“BY ﬁ%é nLB‘FF?’HEI"C% K40 ®nnect or

constructed i Jlid@é's‘%&f FRRGE Wil Dlgl?&l%t@%ﬁx%cﬁm%hﬂaﬂh s (LnerePFASENt

i nvention. FIG Is a partial cut-a-way top view Of the electrical spring
connect of of ﬁp&acﬁ thd g:i;:alQAperse@nﬂomgm mainofinag sinifgire isdwdechce ahpizessi on
contact of the el ctrlclg aprln nector of FIG 7. FIG 9B is a side
view of the cHRM E%‘?‘B?F ) ‘P'ﬁ&?“'o‘fey fE9A 30 FIG 10 is a cross-sectional

vi ew of the electr I 0 [1lted
Lo the I 8. D § 0 i pefirbitheGRRgaiRh. Slnldhnid QiR onner

det ai | ed si detechmhogyf. brhvehedteat by thalememenngoLionsériraes af thElg@@abit mmumoed to
t he PCB and show ng t flex circuit, en herew t h, Detail

Descr | pti on_ R@P&‘r‘ regHBEﬁdWht‘ e [IRAIRIPG KR gqrﬁofiféﬁéFya|m603%rcﬂd}eé?%@emecu| arly
to FIG 3, e EOR A1, 2o ofha gb@@on%la%yxfu% andicip eht/@oskoﬁ%aw@aﬁwcusﬂed 11
accordance Wlt preferred enbodi nents o %e present | nvention

drive 100 inctamberszed tbgentraidhs onasiyead inythe Hidstr G, anmprovediteudeBCa

basedeck I 04 to which various disc drive conponents are noynted, a gasket
106, a top co%}neqtcatrabawmazreﬁylwwmcct%mSlgsalfdggfaé%@@f)g effleqig crepigdbher

the basedeck At HanGASKEL oh0Braliifed 0 RELx DA ubiE,Jastengss 1 10

(one shown) prov porti tern environnent “for the
HDA 102. It wialbhg e sipidépsthood that numerous details of construction of the
disc drive 100 are not included in the foll owi ng description as such are
wel | known to those ski Iled in the art and are believed to be unnecessary

for purpgses &f, §Nenton dlSCUSSIOﬂ Mounted to the basedeck 104 is
a disc pack a a a spindle notor assenbly 11-1 with a
plurality of aIternahebﬁmSM&@kﬁdoﬂB&ﬁ&c&d&)QMﬂNduﬁmu&p@ehtﬁméhﬂﬁu@homn)
di sposed about a spindle notor hub 1 18 and secured Qy a clanp 120
connector for interconnecting conductors of a flex circuit of a head-disc assembly of
a disc drive to conductive traces on a printed circuit board of the disc drive.
In accordance with preferred embodiments, the electrical spring connector
20 has a dielectric housing with a plurality of spaced apart raised insulator portions
extending from the dielectric housing. The raised insulator portions and the
dielectric housing rorm an open ended insertion cavity with the insulator portions and
the dielectric housing forming the side walls and the dielectric housing forming the
bottom of the open ended insertion cavity. Conductive spring contacts are disposed
25 between the raised insulator portions and supported by the dielectric housing, the
conductive spring contacts having first and second ends extending from the dielectric
housing Each first end is solderable to a respective one of the conductive traces on

the printed circuit board while each second end 1s a contact surface disposable

adjacent the inseriion cavity

|9}
o

When the etzctrical spring connector is attached to the printed circuit board



Adj acent t\%@(iéﬁgﬁ 116 is an actuator assenbly 122 which pi %WaQ%&B%TZUOZ

cartridge Ing assenbly 1 ?-1 The actuator assenbly 1

centrally disposed E-bl ock nenber (not separately designated) on which a
plurality of rigid actuator anus 12S (only one show) are provided. Gach
actuator arm| 28 supports a flexible foad arm assenbly |30, each of which
in turn supports a read/ wite head 132 while each of the plurality of

read/ wite h QL L ) i .S (of W ,of the 2

i scs 116 Eadh R S RIRGR NI, IR S P Ul ded 1 nt o
concentric ctémut@rs oftha flex atkait hdjnadint dleawn)art saurthethmtes drdhsentien dwagds 132
arc positioned, adjacent the data tracks to read d @a from or wite data
to, the track@listshe caaipg! urfacsedo cpgaesdhs w%cmﬁﬁa ¢ dlsk SUFBE G FTUSTHIE he

di sc surface e, : | ' anstraj {48 Ut remity by
2 guard band Tac An e B L el st R e B AR5 F O
_8_zoné 136pindd GirChiTb2802 1' CTI US991134~3 The actuator assenbly 122 is
pivotally positioned by way o fa voice coil notor assenmbly ("\-CM') 138.
The VCM | 38 has anlaetvairases apf [cagueseqfighs preaentiinyaiion vifl Verapaaisaghieni c
field generated A . Ly, 14 : t a pair
of opposi ng E@g%@%&ﬂ%ﬁ%%a§%€a§@%§§8%jéu%%@??ggﬁggﬁéhﬁgﬁﬁ“ﬁ#%@éﬂﬁﬁﬁaﬁ?he
pol e pi ece l44inconstructed from magnetically perneable material such as
steel) provides a flux path to conplete the magnetic circuit of the VCM 138
The magnet assenbly 142 is nounted between the basedeck 104 and the top

cover 1 CS Vi??ﬁ r@&@ ? g I o apertures 14S located in the pole piece
144. 1 () W <Pk (Ror Rt % passed t hrough the actuator coil
assenbliy 140, an €l@ct issmwgredw of & dk drive cesdtabteddhadcomttareh with grefeied Wit h

the magnetic circuit of the VCM |38 to cause the actuator coil assenbly 140
to nmove rel atmpedimeninef thapiseentde&diBRy 142 in accordance with the

wel | - known Lorent zfe ' ' : ' .S el esbki cal
conducti on paths gé w%?ni ?ﬂt?yr]ggrégé\zclruptgg”élvggf%ggﬁgn%%gefﬁgige)f Logpglhsc drive
read/ write cietegtiical $pri{npadonfdrdovf,the diacdvive beFIadshammesidanad tostpdisat el y
show) are routed_agn the actuator assenbly 122. Fromthe read/wite heads
| 32 the read %wePhéaendipasedeckun al ong the load arm assenblies 130, the

actuat or: arnms | 28 : if e . i t, support and
seal ap|fojar at us 145tI t'gtl%{]a?&él@é\ws‘#?;}f%%%ﬁgafjgﬁl?ﬁggél%gﬁfﬁ?tR?a' iead wWires are
sol dered t o corredppGndiingcrbs-camdnaltviere of ddslaftrical §pexg cormeutor of BBG.of t he
flex circuit support and seal apparatus | 48, The flex .cjrcyit. support and
seal appar at (ROWAREUiEAIlPAHE SH-avaE vie Pt AT edet AL bed @l Gt Xpor t f on
1 52. a rigidgjelkeeisi ¢ support bracket 154 with a base portion 156 and a
connector portion 158 extending vertically fromthe base portion
FI1G. 5 is a side view of the electrical spring connector of FIG. 4.

20 FIG. 6 is a partial cut-away, enlarged view of the flex circuit support and seal
apparatus and the flex circuit of FIG. 1.

FIG. 7 is a bottom view of an alternative embodiment of a low inductance
flex-t0-PCB electrical spring connector constructed in accordance with preferred
embodiments of the present invention.

25 F1G. 8 is a parual cut-a-way top view of the electrical spring connector of
FIG. 7

FIG. 9A 1s a top view of a single sided compression contact of the electrical

spring connector of FIG. 7. FIG. 9B is a side view of the compression contact of

FIG 9A

30 FIG. 10 is a cross-sectional view of the electrical spring connector of F1G 7



156. a panted circuit board (PCB) 160 and the ilex stiffener 146. Begfﬁ@'ngﬂz
circuit suppQbkeRpd seal apparatus 148 is connected to the 3@5:%15%/34

t hrough the use of fasteners 161. Alternatively. the PCB 160 is e i A hat ed
where the functions thereof are incorporated el sewhere into the flex
circuit 150 The conductor portion 152 of the flex circuit 150 is secured by
the connector ~0 portion 158 of the sypport bracket 154. The base portion
156 of the support bracket 1 ~4 provides an insertion slot (not Shawn) to
al | ow passage,qfddhg (sg@nduct or portion 0 30CT 2002 W 99/ i SO0

1'C f/US99/ 13433 _c)_ 1 S2 between the base portion |56 and the connector
portion ( SS The Wdsedécka gar(idly petoiledigde aicsl aitthd elottrishlopning wolieGor 8) t o

al | ow passag f_the connect portion,1 S8 with the adjacent .conductor
ot on s a3 FE 7 bt @fiogis BORP a8 MingBe O SRRt EBrE B 1o | <

di sposed to engage a flex-to-PCB el ectrical sprint connector 1 G? S shown
in FIG 2 The base portion | S6 of the support bracket 1 S4 has nounting
apertures (nd@%&@d&A&QMn securing the flex circuit support and seal
apparatus 1=IS to ﬁeqen-%%s%gvet(:kr 1a-t Wi th the Lasé eners 161 lAs g{}g\/}n in
FIG 2, the el ect rical Begivhg Be APt Ingeagah ad pogs RRECHPrE wblsi'ng 1 64
for supporti ngoandhdemtiah piangdvieR R Uctidc@ive R0 REnERRIAGH S cd&BardcBalith10

i nterconnect the HDA-~ 102 to a disc drive printed circuit board (PCB) 16F.
The PCB 168 preiraesmbedidinty elghe peasest mzaupor Thoddadtivad 0 retudes shpad/

signals to val.jo ts\v-on.the PCB 168. The ductive traces 170 can
al so be pr ovi({isecaaus\%rﬁ@%%r Fopgac\fg“ qh‘é‘fl%?ﬁsoﬁlﬁe)se‘;eﬁﬁ ‘@33%@5\%@?85 Pectri cal
spring connecdrive chbipohentt btetmblabed, @8zaskdt 186 fob@Bvé 0l 08QaiAdy Lhawednguct i ve
spring contacts 166, the dielectric housin 164 provides a pair of

1S
strain Felieffagenral Hiveheessksgdhe basedesnk 14K %ﬁigﬁﬁeah%,é@émﬁ%’geft idhectric

housi ng 164 t i i ti E j t

orti on 174 easrEs HEP(EHE tnaaeh Bl Rlesa bBRRH'Ir a0 OV Wt SEMAR AR P ).
Cont i nui ng witheHEIAGL 03, Itshitiie dnlderseidd ths rinieggus\deeils off coh@netiecbf ihe disc
sprint connector 162 and the conductive spring contacts |66 di sposed

bet ween a pl Utraei 1) ags notgnalgdedbin thp seltowing desariphaipetush aporell spgva g
extending fr ol i i i

por 1 ons 178 v e Ihas it ind PN E N ol M RGO bRt
Shown i hS Fl Gdig&ussothe strain relief containment peg | 7? and its

positional relationship to the raised insertion cavity contajnnment portion
| 7=t. Additional l yMOFP%d ) sedak 1 Qf dxadishBK SIS il £ \Pav BB AaPRAENt
portion | 74 [ ' i ' T [ ' vity
176 1 05l zed T RecenE DoAE JIRSR SOMCARI HactER gL 03 LeaRT T BRERY
S4 al ong wi t h{mbhshoxoQ aligpapgd atgpuc espindteanotpondt b dfiXeofiret tog afdiewp €3G cuit 1
SO. Di sposed R$t ween the cor})lcjlucti ve spring, cont achs 166 are the insulator
portions 178. AFREHARGLISEDI 0P8 APAEAToT pEselbB L2 WhIEh PoYRIZIARIU) & cafidtig

cont act 37166 b I bEI j inh NG e r t

bet wpon ad acent "Sendunt ve sort aa eone R QUG dep R g RIS

el ectrical spniempecownegtacatelly Gi2sipoget her wiakch b phurplatytdfalgid attuaoaymsil@w of
the PCB 168 3 0 C% 2092 \ YO 99l 00 PC f/U8997 3433 -10%ncj_ oqp@ ng
conduct i ve spfithgORoHICNAY repggVided e faghadiaes e KSrapgotoaiisebiel 0w ihs a
contact surf agRedBli |8, ehlir SRAREH iR BbORAL hir&Alrifidiead 1R GnfiBRGICATRACT
portion | 84; and a tall portion [86. The tail portions 186 are di sposed
for sol deri ngplunditg ofiduadivitvie hepdsd P aorspeils (dfespertivbgurfespaaine wéthe
conductiyve traces 170 on the 5 PCB 168. The U shaped spring portions 182
provi de -8 sprii§® tdt ce di spensed by the contact surfaces 180 of the

pre-1 oad contact perfi [ PSSkt Ve . r ' .orce
agai nst the conduc;E 8{:“ ggt}t@ ijdgsﬁsmggagga%tééa\gf%% %ﬁ%ﬁidﬁ@%&“ﬁ@%@ﬁ% act
surfaces |80 coafleratd oaclkantohess).agdithstcad/iige RIUGR @Fc Psxitidned ad)d&nof
the flex circuit 150 to substantially forma continuous_signal path of

uni form 10 el & dsixEpcksiaruedaty Semear Witeratdivaihgitiagkunt Boda t9cksn t he

i nduct ance an@oﬁ@c@@gl'yt{%[}ﬁed data portion on the disc surface. The data portion 15 constrained

50 on 1ts outer extremits by a guard band 134, and on its inner extremity by a landing



of the signal path over the entire length of the signal path, thepég C1‘2002
m ni mi zi ng"Mh®/4$500asi tic el ectrical signal degradation effed(d/¢3%84348d by
changes in inductance and capacitance per unit |ength seen by the

read/ wite signal along the signal path. The PCB 168 has an insertion
aperture 187 sized to accept the inserjion cavity 1 ~ containment portion
174. The dielectric housing 164 has tHe pair of strain relief containnent
pegs 172 extending therefrom and the PCB 168 provi des correspondi ng
cont ai nment af¥¥t'dPes (not shown), the strain relief containment pegs |72
receivable in the ¢gnialREENL ARSI IDYRESivh@ANY EJ)MQ(B“@EQ))&QQV SESUbicBdolt he

el ectrical spring connector 162 on the PCB 168. 20 The conductive spring
contacts 166 wbtdrhescoildy ('NCH’) . i g YohhEBdthes an 82tuatoe coil essermdthy Y44 r ade
froma netal selected fromthe group consisting of ph onze and
beryi i um coperasigin ( Sihnry I EBGRET e oBRafl s RETR0 15  dbo T
preferabiy haygeabR! @i ng awr%@bgﬁbsmgqmgdaa (Qél%@\@?ﬂ@dl\sﬁurﬁ@‘t&f byt b Polc
tin-1ead and gold. Shown mFIG is a side view of the electrical spring
connect or 162pieacl4fdi Hae pHepistat 4 (coystorcted grwaremagnetically peun bty mpisrel ons

| 78 extending_fromithe dielectsic housin [ t the
conducti ve spﬁﬁaéségﬁ é%?gd?%%ﬁw %ﬁgb%%@%&agﬁﬁﬁgggﬂézﬁaﬁﬁgﬂﬁ§€@$ﬁg%% i ons
178 and the diTet eepfidt@ssantsi N kadofrddbaawiEnuh@bideyeddf 1 0zamdant (ofnssRti Ng
channels 188 that, in conjunction with the raised |Insulator portions |78
confine and al P&t sE1savsGH dAUNTVL ARBRI g 46 doratsetia thapole piachd440 diel ectric

cavi ty 48t ai nrent WG gRgbREe S lsbh R BBRE Aed A BOL P 4G A"
portion 174 asletirdhsumdtielfRt ik iestablishbd uwhiohgnidfdtsobith the medgdetic cieabit sPthng

connection 162 The insertion cavity containnent portion 174 protrudes
through the i N$eVitIP8 o appse thprastuplor cofl apsgmbhcEO1iegnavrarelativp &t the magnepr e- | oad
contact porti 4. of . t i i.NG,-GO uring
conductive enggz}ggljo n%ﬁvﬁ%@?rﬁg&g:){ﬁ%%’? 5\?6 Hp]%lria gflg“n&{a@ggeg?&(?}%}e’ flex circuit

150. The di el ect ri Qohauside ghelbduisitdgledttical thiutadl pahs bétoren I3Gead/whine
conductive spring contacts 166 in a uniform plane for solderin% to the
traces 1170 of hpeh 132@8d thediphdiye read Weiss Sifcpiteomohshovent readmtrite headyWirttir t her

has an upper %{Hﬂ%@]ﬁa@a{%]yﬁlg“}xz %Iéz r&lglgd—g? f[l%eh%mfgﬂ %Egcgﬁ)t(l:}? P25 UE Jo%z ﬁml rggd/ Q'fri i he

PCB | 68 whil e al orti con ive spring contacts
| 66 are sol deheststi2tthe raadndite headewiresame sldng Ttk Wbd pos askearblias bod . tthen sur f ace
194 of the PCB 168 once_the el ectrj cal sprggg connector 162 i s positioned

on the PCB 168Stupioearms 128 1o Hexgtifiener Ligagf aflgecifuiiuBport Ad $qab RPRATAEY; ¢

support and sgak ARPRA ALUS;fAEr | HNRWSeakiRGE BIESE O arPQETGERA 1 eBrBffintife
base portion 156 of the

20 conductive pads of a flex circuit 150 of the flex circuit support and seal apparatus
148.
The flex circuit support and seal apparatus 148 comprises the flex circuit 150
with a conductor poruon 152. a rigid dielectric support bracket 154 with a base

portion 156 and a connector portion 158 extending vertically from the base portion

12
(¥}

156. a printed circuit board (PCB) 160 and the {lex stiffener 146. The flex circuit
support and seal apparatus 148 is connected to the basedeck 104 through the use of
fasteners 161. Alternatively. the PCB 160 is eliminated where the functions thereof
are incorporated elsewhere into the flex circuit 150

The conductor portion 152 of the flex circuit 150 is secured by the connectol

[Py}
o

portion 158 of the support bracket 154. The base portion 156 of the support bracket

154 provides an inszruon slot {not shown) to allow passage of the conductor poruon



1 .~ support bracket |I 54 along with the attached flex circuit 150 exp 'xrg
a sem-flexible deformation resilient dielectric stiffener portiorﬂé &Z 2002
that provi d&© 99i6gsdi ty for tile flc circuit 150 needed to suppdriSoPmEt3d

spring force devel oped by contact surfaces | 80 of the conductive spring
contacts 166. FIG 6 al so shows conductors 197 electrically attached to a
plurality of conductive traces 198 disgosed on the flex circuit serve to 20

el ectrically connect the conductors | 97 of the flex circuit 150. This
connection provides a continuous signal path of uniformelectrical

char act eri st i cio20iptweanthebase mgriia kSgrﬂr*ﬁJtﬂgﬁ GORNPHEILRAHARE &5 Sindhe bprsesttaie of

t he signal path o ire | engt f I, ,

mimi m 21 mg { el BaPEes POECR Hiehfh 318 2R e b FaRiaARRl R Tepec B 5y 1y

changes in i nduih deceljmoc @apaast foreen PIY ofuhe flck einglihl KeeThdontib@or
read/ wite signal along the signal path fromthe read/wite heads 132 to

the PCB 168. TREUPYH § 3% ischiznosest (orengagealipniorteB sleaHion fRsgefoanedridkred or

ot her wi se; bond the e j f o

read/ wri t5e hea ]%\)\%] ](r%gsﬁ ?'r e ?@% e“ére z’gn@?’q%#gé}f tugpéﬁggxgg%tie]\r}gﬁgg ?tllgﬁgf shown)
of the conductapeeutdsdneshd@8) afedtimeechitigethd@lexidireuit bupbdt Aidesealapgactusybipads

are secured in place by the flex stiffener 1 d6 while the PCB 168 attaches
to the ilex citodhfbPasederkri{y wishdgdesinersoti on 152 of the fley 03 0CT
2002 w0 99/ G&00 1' €1V, l 3 ' i ' B -1 he
connector portion lggSt)@%t?Hleﬁgﬁ5b%]%t%kl%§%éﬁsg’ltr&§éﬁgréégo&sltéé“g]gltgh??el%%gé t hr ough
the insertion bdhwinglA fof sipperthasmdecktaihiy aduangageang bentaanductiace spring
contacts 166 as extended into the insertion cavity.176 of the electrijcal

. . ty. f
spring céfnect Biteragmectine Hivh dbietq 3 disedn Yerraed g uddogred G el 68 el ¢ Bui t
5 support and 14 k r.ovi di rd: bet ween
the flex ci rcu?‘t?gaérag%g% &jiadré mieelz?c\ég%(ggogtc gPS(dL%HQQ gﬁgﬁt%%legléas %g\é%%% at is,
t he conduct or scdBporeng dnhie EOBALKBt dihe porductne bisdf70 chreallsd &x peovidad tvith50

together with the connector portion 158 of the support bracket_ 154 extend
fromtire int e%q@rr n3et (1o hasm)ipresodesiae dh %0%3 SPREERIHeERE | %gb@sg‘@ 04

and together ajgs 1) zjdﬁﬁﬁ)'httgqiéé%xt\&*]h REndudi&e gﬂrﬂ'& SRLIN 657 Wik housing

el ectrical spring connector e connector “portion 158 engages an
i nternal 1Surfat& preides e pairat etfrain sdiefuyntaibhmehtepegs é 2 tdrralignimpusidrsgedréd: and

the conductors |97 cone. to.rest in electrical contact with the conductive
surface | 80 oftetdigleire hpiips b%%@ébfi*’ﬁ OB 3R 2 EASSFIPFHEOR 6RE TN TSP ng

contacts 166. TheioRNoalRadsiaoR 86dn HREL IREHibR%aNfy PACANGARAVELG VS SPring 15
contact | 70 is in seanless connection wth the dshaped spring portions

| 82 of the conducti CengpuinggihdiGadtshb® . théFhia isotpudewrd tliddeaficaliserinl ex
circuit 1 SO form an qlﬁgct rical gonnect ion with 1Eéfgspecti ve conduc
Mg

spring cont act SO16'°" 1187 28U HFiORTYCH Y PstnedioRigels) 100 HTrostd ReReLt Ph‘iﬁg@ét%en
the flex 2 r cuispaded 2Parfifsclin@suled pbrighs 178 @xAMAY GEdnY treIREBGC housing 164

The spaced-apart insulator portions 178 prevent shorting of adjacent conductive
spring contacts 166 Shown in FIG. 3 is the strain relief containment peg 172 and 1ts
positional relationship to the raised insertion cavity containment portion 174.

Addwmonally, FIG 2 shows the raised insertion cavity containment portion 174

[N
n

surrounding the insertion cavity 176. The insertion cavity 176 is sized to accept the
connector portion 138 of the support bracket 154 along with the accompanywmg
conductor portion 132 of the flex circuit 150. Disposed between the conductive
spring contacts 166 are the insulator portions 178. The insulator portions 178 secure
the conductive spring contacts 166 to the dielectric housing 164 while preventing

30 contact between adiacent conductive spring contacts 166. FI1G. 4 shows the

electrical spring connector 162 together with a partial cut-away view of the PCB 168



20 contacts |66 develop a spring force that urge the conductors 19 Bf '§ []02
fl ex circuiYOPHG®gai nst the connector portion 158 that in tBFKHUE Qé‘s(]ﬁt]he2
insertion cavity 17G thereby providing the nmechani cal nmeans of securing
the flex circuit 150 position for maintaining the electrical connection
made between the conductors 197 and thﬁ) conductive spring contacts 1 G6
whil e containing and securing the flex Circuit support and seal apparatus
148. FIG 6 al sp. shows a ﬁef.o,r,mabl e resi l@ntE' ‘ﬁonBre‘ss,i bl e gi‘elteg:ltlri c seal
gasket 20U t hat! YIRGAFESOPRHE Y &g SRS 1o EAREBINPOFrPBPAEREF 18] and
the basedeck Q4 (A RLEERIEIBD] 3/ 1§CQhapkBSpQL FAMoRABL! PPredfoad BEnaQEI €d
internal environment for the HDA 102. "The conductors 197 are in electrical
connecti on w portivhé84;mndiactail pertiond@és Thetdibgortibns h86 fileakismised frrtsoldsOnghi | e
attaching to the conductor portion 152 of the flex gi rcuit 15&“:'@ 6 i
The conduct i vECPERELVE SR REGTANARGR! 6 B/hF TeReHIZRGPRTSHIVE HEcEs P on s o cT
ZUWJ ~. 99/ 0Qs! “T&E/ i | 5 fde rin@(9FcRafidjefsedtbylt
conduct?/\?e pa(@( %ot @W&%?gﬁﬁaﬁlgﬁcﬁ% e}?jrgbil 38%2) f?efg} sti fr)?gsnerbylgg
(FIG | ). TheorRgBsud@eatl 8aohthe prolaad eofilaedporiionul 84 when gpplying aipwsitive

el ectrical connection %Nith conductiv ﬁraces lﬁfta7 Tlpe connect gé portion 158
of the suppor fOBYEERET ISR °§8‘Ef§i§ rinE b agh R Rl dofrduct or
portion 152 of therRe EbR%ciGhirseds 38 eOnBRH tcRraQM'p(i’@s% a@ainkgtik dRAk&Q6! p&tion
support the conpressive | oad devel oped by the contact surface 180 of the
spring cont acti>2166hi flepperat i dhal substattadly fnim la conduatscngnal ath ofweifsuppor t
bracket |54 secur.esé‘;lhe flex circuit I, 50 whil.e th‘g di el ectri-e, seal . gasket
200 encl$ses FRENFHSagcieisiics byspainininipg SnEerFHby {0 HE Rqustanpg nd GARAGHARCE he

flex circuit I 10T, i

portions 182 (%th%‘%fggf)a?g:ggé? éllgg@gﬁﬁ%ﬁ %ﬁggsﬁgaltﬁaghggﬁljtggg?’q gﬁ‘ﬂz fanggelgcmo of
t he pre-|oad ponsiacelgpoidal sigsal H8draflationagifekcisioncpted pyshariges ircmdpetescsiand f or ce
agai nst the conductors 197 P?I“ t he f}aeﬁ1 circuit support and seal par at us

| 48 to secur e SERAEIRTCEPCE MRt (g thsigph BY theaief/ weiks Slﬁﬁg‘a’r‘%ﬁﬁﬂwﬂ%‘a PPl ace and

to provide proper &lhegidp iR g@ﬁ'l PNGYPRINEEN thhfsCRRBALGHIY S |
97 of the 15 flex ci]rgcw% ?géu%%gd;ﬁtl an(!l&zaal g%)pajrqat%s 148 ang ﬁ?e cont alc't
surfacesii80 abntaimenemopdiionil?é. Fhe diefectdnt@sing N@Bhaskhépair of stran baitef om vi ew

of a second enbodi ment of a single sided electrical_spring.connector ?207?
for the disc cﬁam@@mmpeasr\b?2sq><ff@ﬂélg§h%r580@p@mhecpa@BéB% PFY I%rieEeeRdbED

h di el ! . | . . .
T gnnent peg S0 L BB GECAOMAY, (1€ oA R CPRERRM I 1 el able
menber 212), adntheaohblifferdtabaitoeft alighing 34d savukiagithgelactfioainipring capesctatr e

216 for receiving a fastener (not shown). The fastener extendible through
the nounting aPérPirePeBel6sf the third attachnent tab 214 is used for

attachi ng,t he singl i | ] i ; PCB
168 10 172 basedeck Eg 0uhy S Siipd ERladEl o GORNERIAL R Athp BTG LR%E
correspondi ng fréfeiabb madniroma el deldctedXidm tite gloubwvhiifiend aSileegiiortbooiengage
a cont ai nnent aBertur_e (not shown) of the basedeck | 04, the cont a%enrlgnt
aperture of tH&IPsEdERIKoRR Addiicagindhserndyctineshiiemioniigtsalfidrrieleey 6.
The dielectri [ . Al he. cor [ spring 30
contacts 206 flaggyﬁkﬁgggggﬁgg{%g%ﬁgﬁg@%rgo%%@ﬁ%?fPﬁglrﬂégg%g?P}éﬁxlt support
and seal apparat us S3n8vitm Kie S conside vieveoftithaclkestricZDsppimgt doan&¥0 168. The

al i gnment peg 208 030 T 2002 ! O 99] 00 -14 PCT/US99/ 13433 extendi ng
from t he-di el e8FRHOCABL BRI Snageé-warhun%g@ﬁe%tr?@sdi/éﬁé@pﬁm Hu8ihg 204
to the PCB 168;; i o : -hpﬁﬂ o 1Q6

ext endi ng fron%j l'? ll#elhg?]glbggf ??%Qlﬁ{%?%g%gi&gﬁgﬁg$ﬁdﬁ@a tg](’:“hc?r)g%f %rrlgsr?bers
212 which 111 Tha ¢paadd ol taked diselaet tpotitonsads iand tiZOdicleorkdiddempgp@dSofnot
shown) of the PCB 168, 5 FIG 8 shows the dielectric housi n% 204 of the
singl e si ded ePlEEEy e%ﬂ:oxg%ﬁx frpgnting channels 188 that, in conjunction with the raised

insulator portions 178 confine and attach the conductive spring contacts 166 to the
30 dielectric housing 164

F1G. 5 shows the relationship between the raised insertion cavity contaimment



connector 202 surrounding an open ended insertion cavity 218 and sgp@oQO'ﬁQOUZ
spaced apagyt 5(9%]63&9 i nsul at or portions 220 that are disposed E?}L}Q@)n the
single si ded Eoatitt i ve spring contacts 206. The spaced apartP UKL

i nsul ator portions 220 prevent shorting of adjacent single sided conductive
spring contacts 206. The 10 spaced-apart raised insulator portions 220 and
the dielectric housing 204 form sidewahls (not separately shown) and the

di el ectric housing fornms a bottom (not separately shown} of the open ended
insertion cavibycf®q ahind HIRELIABUCRAKITEY A LR diSciitARH RO AGRERT 15De Tl ex
circuit support and seal apparatus |48, specifically the tonnector portion
158 of the suppentselrackeits todtaammemgpoiitioh fHerarides hedugiotductearontap8riure
portion 152 of .the fl| ppcuit 1 SO of the flex circuit rt and seal
Popar at us 148 TAE U T EBAN SutefS siep e sty ghitos 4B MecopREare
spring connectgfin2Bnihal 866 lvend d B VeCHichp SHENNih tﬁ@@oﬁcﬁﬂorgﬂﬂﬂﬁ\aﬁﬂ%f' 48
inregistration relative to the electrical spring connector 202 to insure
proper cont actthd 8exneiraitiai Wed bet ween the conductors 197 of the flex circuit

support and seal apparatus .148 and e conductive 20 spLing .contacts 20G
e %0h chows & t on B GeitGnt PuEPE! boBERBRIT A Ped R Bk 87 viRe Eiiacr 1 ve

spring: cont agprid@6omhctt M6s & NGhitorsd lafe RIreeldetif@to HRMtia0g C@TERI®N6R202.
The top view shows a tail portion 222, a nain body portion 224, a retainer

barb 226 ext enldierpsertionsavive caaiammesd portger kiddhrtherdias an soneraet fapa k¥ tharisi on

228 whil e the gj Ml ew 2 h g ed.. pre-l.oad_con t.portion
230; "and a con ggjt%v'}s{luar ggé&%@ﬁ%‘?ﬁp?g Btsgga%)ﬁgllér)g‘teé?'g PrUSEY ﬁ)?‘gﬁ%ﬁfo t he
contact jpse RpOh&udivedgdng ddfadts stwPedoRieted 1Bakk EsHALaEe PRk | PN8ispSLd on
provide a spring force to the contact surfaces 232 for applying a positive

conpr essi ve f @rkodtoaysurfase 1Phel et 1 6% onamthe eleaioal spring|conn@yorgfG2tihe | ex
circuit supportO ﬁlinde(ieahﬁaft;tp@r us 148 to establish electrical connections
bet ween the 3@°FIEXCCPP Ll dg%'ort and seal apparatus 148 and the PCB | 68.
Contact surfaces 233 gnd 8&%#@@% GRIRANEY QF thelifek diRuRUBShAENAAPRIhY form a

0 30 CT 2002. W 99/66S00 PC ~/ US99/ 13433 -15conti nuous signal path of
uni f or m el ect rappaatusHa8 agomsitbe camettpr paitiondiS8iangd thenbdse padtiop 1iSa of K

it d | t t he. sjgnal pat t tire | h.of th
el pat hy - PHEPEBL R Hory PR AR d i Bhi B Pl B B Palhe f on
effects creat efdfihn£BANGSTe ok Bidl REAUCIANGSr PEKioHNDE th PEVId SRR BY fok iR ficx

read/wite signal alone 5 the signal path. The conductive spring contacts
206 of the si rmgiceitdisdadedsdge supnmrat the ppiimg faromdrvstaped 2P Zontaet swpldecsf B8 net al

selected from roup..consisting of. ph hor . bronze an er i,um.cqpper.
Add 41 onal |y, DREORRETERTE iRy Borbe peBeBoREsREprLy Ty uRaRY e
froma group cansh&t ionpifality & cdnlifict\R@arhcad foBkfosed OnfthdHlexl&irdust Rrve to
cross-sectional view and partial cutaway of the single sided electrical

spring cdhtnectdectbiodiynamneadhoconduetoRO® 71@8he flhecretinl Her barb 226 secures
t he conductive spri 28 contacts 206,to the dielect LiBC hgusifn% 2]04,. tlhe mai n
body portion 224 (sd&BISEPEIECGPN pIRVIAEsiafONREOUS SGRHBHE oS HnIRIE Bl5AEGRY i ve
spring contact i W& ' e i whi he hase
portion 218 coﬁ%arg%?%rk%k%% gl%gglmtéﬁgﬁfog%ﬁ?hyr‘f‘a&%gﬁéa%gjd% ?Celygﬁ(t)%gf 11(-lzlont”act
portion 230 repahiover the ehtre lemgitinobodignat patbnth2@8y nithenizaiglthparbsion 222 i s
formed to an " "-s.halpe @LI or to. beiﬂg? sol der ed lto conductive tr(liices 17]0C
di sposed on t h&'eHEERoHe Y AeHRdAtiog £ 1I5Fs CRRat LBBSTEA"THENSF AGY E2R8F e

e
el ectricak sprpiatORRRGLON R0 CIrS1dPRAEE $ehdl QichBehdGEBnal §8th (TR 1RGBad/ABite

encl oses an insertion aperture 187 sized To accept the raised 20 insul ator
portions 220 ahechdpridRitadehedd@468.cl earance to the insertion cavity 225. The

di el ectric housing 4 has at ast one attachnment t 214 ext endi.n
therefrom and the %Bﬁi%gnﬁ?6‘_&/@8@‘5"12‘?”6‘83?@@@”65‘?8iaffgsoz%r %ﬂﬁe%‘ﬁﬁl‘rtﬁ‘%?]%d (not
shown) the attachmentyLaR 14 15S aﬁﬁgﬁb}éﬁ@h& &_mhlé h&daldi @R vi P §letsdldereaf

PCB 168 for aligning the single si el ectrical sprang connector 202 with
the PCB 168. Oncboided tekenductieapadsinordpoemynédieaon@@2ive sraseciiifed thoflthe PCB

168, the raised insylator portions 220 further have upper surfaces, 234 that
resi de f1¥sh wetrRt h:%@tglbe %ﬁj’tdf“é‘é\éf &’ééa’éﬁscfﬁré’ F’CB%E%EY@%EIE@ S[“rf&“fraﬁ(’ e
portions 222 0fthéﬁ‘@BQ%§9M§$He¥§o RMALICANBOT ThE@EndUcRrSRHAS B dfQhe flon
conductive traces 194 di sposed on the bottom surface 194 of the PCl1l3 168 30

FIG 11 provides a cut-a-way side view of the basedeck 104 of the disc
drive | U0. the single sided electrical spring connector 202 sol dered and
attached to the



030 CT 2002 ~"U 99/665UU ! CT/US99/ 13d33 - 161' 13 16S, the i1 §3c0GLi2002
support andv@eubesappar atus 148 nounted to the basedeck 104 ardi/pbawggexd | nto
the PCB 16S to formdisc drive 100. The electrical connection nade between
t he conductive spring contacts 206 of the single sided electrical spring
connector 202 and the conductors 197 of the flex i circuit 150 of the flex
circuit support and seal apparatus 148l%ubstantially forma continuous
signal path of uniformelectrical characteristics by maintaining uniformty
in the capaci tanoe! ¥hi supphrtddiyabe ofnichier s@rginallﬁ%af theoupport hrackaitlpf endt engt h
of the signal nlnlzln c,electrical na

degr adat i on eVﬁ@@FEpﬁﬁé 8éh ‘BﬁﬁHﬂbgoﬁE&(ﬁaugﬁ %%kiﬁgaEQBQE&%Zk%e per
unit |ength sesmueMvé Bﬁm;lgocorn%@/watagemew&i in®) B0 ¢hsbARNTaORRN 708Efhe | N View
of the foregoing, it will be recognized that the present invention provides

a | ow i nduct anlcetrehlemrmgc;:ahn®mﬂh6@ 'ElatrnmdwrveseafaCfe@rlSD nccexrcﬁdhﬂ@cx mgult he
conductor. portions 152 qf a er glrcrlt sggg k g seal @ 148 of
a head-dPsc aSY¥PhidPd§2 aé‘lparéfm(f viiiePEOY BiFE € CH&?H ‘ﬁPd’t“i‘C\yge BE¥ 10 on a
printed circutlchpaippok ands&f hppiratube4ghsendipicpeicgThe el ectri Ca' spring
connector has a dielectric housing 164) with a plurality of spaced apart

i nsul ator porti ons TlhEBISebht:ennﬂuwgm t Shandtbe domduetor ppiondibgiafghe fitreciiqustul at or
housi ng form en ended i ns |on vity 176

ti d | ect.
Bih the nsul 3 it Sifhibe STRICEREPHTENdab of BeRuoRIT gk at ek eoe BEpt  ng
contact's 166 grndrsnOsRiAHESS. e | AFHIAATNPOELIRS 7 AchupRRr Lod

by the dielectric hou the conductive sprint contacts havi Irst
‘second dfids extseneld ngoilteamdnhm chvab/ddﬁrolfd]emhammagsprE@odmnhedtsxt162ndfhl-86 |s
sol derable to a respective gne of the conductive traces on the printed
circuit boar dC ariacHrdeEens BESgagsIdniateral Hitage {nad srertely|sbowa) edbgabl e in

the insertion jeaufy ho housi dg‘ %}%detl\@%r{dugﬁ)lrs BPF g t%SEH?‘?r‘PEl%Emgﬁ c%tn{aép@ﬂﬂ to

the printed circult e Insertion cavity 1s disposed
head- di sc asseaimb¢onduttieesurfage t $lzoftha grecload soradct pphaionl 184 qflthe:cmtdusmpport and

seal apparatus ad acent ont a urfaces intq the insertion cavit
enl i st g IOt he cdﬁ’f‘% pordget ;ggsﬁ?‘bp@ﬁ@%‘gﬁ”‘fﬁép%%’ﬁadgf 8F§a° copfiuctive Spring r%:/w t

support @nd Segha@PPAY ﬁtxh'§ca§19es§9c%Hﬂé°anﬁ'%vnfhltﬁé(UC:ihElﬁéH dorifgRRIdnsaRY of &
apparatus while providing electrical contact between the head-di sc assenbly

and the WO ¢0n@BEEEO spiiig cdritadtifed circuit hoard p 3 0 C T 2002
1'CT/t1S)9/13.133

I hat, t t adapt ed
to attain the ends HHRHAPAIIS HrtTonBa I fe SLeeRHELSoRRFEP AT -
therein. Wil Qe%e@ﬁ@é@d}hhh’ml%rs%%%"c@ﬂa&&”?@é“ rﬁeaahuﬁmo %roi@&ﬁ?@le%m@ﬂ' ment of

the Invention have been describ for purposes of disclosure, it wll
be under st ood cphmctwm’cetwg tbmﬁwgescunmlﬁomd mlmd}éCﬂﬂﬁ& nhwcomducea@lmrylgs uggest

th | t th t d
wehin i sptear B AoRAsPuRE tirce il e 26T o Frd e enced
claims. 0 3 160Ggdind0e WA GORIA 1538h&GT {UrPEdab34 83 iNRatiod &avahal7ord i s:

1. An electrical spring connector interconnecting conductors of a flex
circuit supportberahndpsé/aqhnamgan@qhasxc@lanwﬁ@lﬁeqcuveg tlmdlﬁe@l@fmd%mpmlé@ for

circuit board porte sedec sc drive,  the al
spri ng Connect%}rﬂlg ammg(?he é]ecatlrlcaqconnec on ma e gemeen fr cohductoxs?b‘?e c“h%

conductive spring contacts 166 while containing and securing the flex circuit support
25 and seal apparatus 148.
FIG. 6 also shows a deformable resilient, compressible dielectric seal gasket
200 that engages the flex circuit 150, the support bracket 154 and the basedeck 104 to
hermetically seal the bottom portion of the sealed internal environment for the HDA
102.  The conductors 197 are in electrical connection with the conductive traces
30 198 of the flex circuit 150 while attaching to the conductor portion 152 of the flex

circuit 1‘50 (F1G. 61 The conductive traces 198 continuc along the length of the flex



5 conprising: a dielectric housing having a plurality of spaced ap£}3 O(IT 2002

insul at or Rpahbi/edxse extending fromthe dielectric housing, thecfiugdeashdsi C
housi ng surroundi ng an open ended insertion cavity di sposabl e bel ow the

basedeck; and 10 a plurality of conductive spring contacts supported by the
di el ectric housing between the insulator portions, the conductive spring
contacts having first ends extending ftiamthe dielectric housing and second
ends confined within the dielectric housing, the first ends attachable to

t he conduct i veirtuiat®@steahiiahey griheit@diuciivecuads (lroahawn) Weick ecosrdueddy tbé t he

conductive sprjng .contacts 15 bej.ng e-l oad contact_ portions hayin

cont act surfaé@ésﬁﬁ§ﬁﬁééﬁﬁé&}ﬁ)th@3Pﬁééﬁp@ﬁﬁﬂﬁéy1S@fkgﬁécEBHGQEP%FE of the
flex circuit guRBRGE cHMcEHAiIPRRRIEE HSrdcBsS Id. et AEAGERSribREG S8 8NTHRCt
surfaces into the insertion cavity, the contact surfaces of the pre-I|oad

cont act port i enppenigagketd 34 ven sopyplut tocaitasf withéhd ¢amductior poitiondigpdtite and

seal apparatus, to.sec the flex circuit, support and seal 20 ar at us
i 1o pr ot i Qi Gire f PRaR BHKER gkt e h S RoE e CPRRT IS E 000r { - and
seal appar at ugieRdpdd ey MlelcBh@d sGih&] §0 TR Gring-colfaBt BAGERIdpefRiongIRhRY
connector of claiml wherein the dielectric housing has at | east one

al i gnment peg “veidi eadipigrs Hr die suppanbracitse 84 secutes tipy flet edcw@s! ¥ whild theboar d

has a correspopdi al i.anm ertur t he. al.j n eqg receivable. in the
T gnment  aparbulrat St SRR oIt e o Bcdlil BTG - E SRR ERYR0
printed circuifbrem flex drcuftREpRIreA1dr desidppsifusnggconnector of claim1
wherei n the basedeck has an 30 insertion aperture, the flex circuit support

" and seallOappar at us Theddrsheped gprin®partionsT] 82 (FH02¢ \wrpvide 8 65002 ey 19599/ 13433

-19 through and_gexiendin r t he .basedeck and dj sable.in the.insertion
cavity of ot he R LEPRRE Ol Mo e Rl GrER o Pout | SOBR BepFirsthp LR

appar at us havidaghpressivRTefet QEaifk® tid hdhidtosUPPOF tHeVRexChiftuaGhpyirt Andseapnduct or
portion insertable adjacent the contact surfaces of the pre-|load contact

portions of tPPeBHEUSSIt secypsrthn et sineuictuppomaed seabappasates | bhircRleeaanddp t he
dielectric hO;b%%%e 28 %Paeéi?{”}l%%taéﬂg‘inaa??a%need‘@e%&gé}gm%*&% 8@&&?%%%“ the
upporP Ahd-seal appara HR provi de ele f t

flex circuit ctrical contac

bet ween 1tshe f g dicuit GuppEtiyndceil apparafigdhs appakabhmcendiacbel iy ofithed circuit
board. 4. The electrical spring connector of claiml wherein the dielectric
housi ng 10 corfPy@yespringsaniacntdtrain relief contai nnent peg, and

wherein the print edhel bouLhoRARLLDGS, ScBll LASRARIMG: LRLRLIIERIccaRar L ur e

the strain relief containmnen recei vab I'n the contarnne aperture
for aligning tdjringlcendckar@0? $1the@isc Arine O T siigdle sided Bleedlical speingt  boar d.
15 5. The electrical spring connector of claim4 further conprising a
f ast ener whi chconnector 202 has a dielectric housing 204, conductive spring contacts 206, an
20 alignment peg 208. a pair of attachment tabs 210 (each having an attachment member
212), and a third attachment tab 214 enclosing a mounting aperture 216 for recetving
a fastener (not shown).
The fastener extendible through the mounting aperture 216 of the third
attachment tab 214 is used for attaching the single sided electrical spring connector
25 202 and the PCB 168 to the basedeck 104. The PCB 168 has a mounting aperture
(not shown) corresponding to the mounting aperture 216 to allow the fastener to
engage a containment aperture (not shown) of the basedeck 104, the containment
aperture of the basedeck 104 corresponding to the mounting aperture 216.
The dielectric housing 204 supports and contains the conductive spring

30 contacts 206 that interconnect conductors 197 of the flex circuit support and scal

apparatus 148 to the conductive traces 170 on the PCB 168. The alignment peg 208



affixes the dielectric housing to the printed circuit board, whereﬂkstﬁng.zooz
flast ener cOMMICE®E an attachnment menber which extends from /%N ESBri c

housi ng, the attachment nenber solderable to the printed circuit board. 20

6. The electrical spring connector of claim5 wherein each contact surface

of the conductive spring contacts conﬁgrns to a respective one of the
conductors of the flex circuit support”and seal apparatus. 7. The

el ectrical spring caognnector of claim®6_further conprises a suppart acket

25 having a éﬁfﬁ‘fgﬁlﬂcg'fo‘%‘rctq“ﬂﬁc‘f'iﬁPo‘dscb‘mw%% isrfgr %lr&é“%ﬂ’&d&%‘s%c31‘?8%%28‘5 o
conductor porhi pApQksidufiXe Bl AW hbIT PRRAGS. AR SERheARRBE 8 d'Subiihd Gom
conductive spring contacts of the dielectric housing. 03 o0c Zooz WO
99/ 66500 PCT/tuSgielctBit3®usiag 264 sippertehe ettadhomht sypeniber Tinwbichon tuh adéai m 7
wherein the basedeck. has .an_insertion cayi an r el e flex circuit
support and §E%$m 5$§p5Fﬂ§g5b6fQﬂ%$§F?ﬁ?éﬁ%ﬁ“?ﬂg‘%ﬂ@%ﬁpgo cavity and
extends 4 nto the ipgeskhefs $@\dididct@d hdlighgh B ahé singhodigdddectdtib shli®x
circuit support and seal apparatus conprising a 5 connector portion in
supportive coenagstorgiOR sugoensingiuet epenpoded mseitiesepyighP &8 any sunpattingrpaeesnt act
surfaces of the_ pre-l.0 cont act Lons ,of t onductive spring contacts
Thto the | nscreroneadRiySer Rt BhatH oBrad e Rt R B R Sur f aces
engagi ng t he ®aaciiet epsndontdtes 1068 X Heispedtdlapat pfiecd ik @akticRRaoat us to
provi de el ectrical contact between the flex circuit support and seal 10
appar at us andPreYfa! Piortingeef adigcen ingosided condyctivhgprigecanidcted 06 phlieng

connect of ¢l al f .Sl i . ! t he
i ol ect 14 o honeftucteps i b ERE SR hE T el S St NS i 20 Bk ey
conprises a fdidadallapsbtesenelythavhpatinbedidariekd il foembs abdtbhendt el ectric
15 housing, each attachnent tab having an attachnent nenber, the attachnment
nmenbers at t acifPagtehhdoping pEdierdpen pesiediinggrien eavity ridntldy ipsaréen eaviigaild, is and

wherein the printed cirguit board has respective fir and..se sol der
pads. sol der abr e § el 8 sl RORLEnIRRr RS Pl 8. BRI M nent ¢ abs
for attachi ngednpecth gir@6i (5T oMBE Sipdrittaditee | F hIdhe it the UtthcHedabfduczér 10.
The el ectrical spring connector of claim9 wherein the fastener further

conpri sé8 a tpetHen 3% elcthenflax cirat 13he! thifley caewibsunponrt andpgalpparags 148.

diel ectric housi ngrengloses A 0OHRNG. AREELILE MIRLPLR NG RELDE 56
circuit board has a correspondﬁng noun |n% aperture an rern e
basedeck has holeotht AeRRBBEIt AppIRQint YEL apPArhRS POY 6 Regidtatibh eclanutol thgy
aperture of the printed circuit board, and a fastener extendabl e through
the nounting &lSelFiealserieg cenmepior RQ2 @iiasuse PFARET FRILAGt AgMaiainpd befiveas de
circuit comupi [ i the (.h far
attachi ng theaﬁﬁgP8§€¥p%ﬁﬁgﬁgﬁh§Rﬁg%%ﬂégg%Wﬂggg&#%gggggagggfgéggﬁ&%nghe
basedeckd 30 3gkingAoflias® 206i ve, conpri si ng: 0 3 0c T 2002 WO 99166500 -21
PCT/ US99113433 a head-di sc assenbly conprising a housing which forns an

encl osur e FIG. 9A shows a top view while FIG. 9B shows a side view of the conductive
spring contact 206 of the single sided electrical spring connector 202. The top view

shows a tail portion 222, a main body portion 224, a retainer barb 226 cxtending

from the main body portion 224, a contact base portion 228 while the side view

[
wh

shows a “C”-shaped pre-load contact portion 230; and a contact surface 232 relative
to the retainer barb 226 to the contact base portion 228. The C-shaped pre-Joad
contact portions 230 provide a spring force to the contact surfaces 232 for applying a
positive compressive force against the conductors 197 (shown 1n FIG. 6) of the flex
circuit support and seal apparatus 148 to establish electrical connections between the
30 flex circuit support and seal apparatus 148 and the PCB 168.

Contact surfaces 232 conform to the conductors 197 to substantially form a



for a rotatable disc, an actuator assenbly which supports a head aﬂlj%ﬂﬁfr 2002
the disc, aYfAIH6EPEXx circuit support and seal apparatus conpPCEUAY/@B43I ex
circuit which is affixed to the actuator assenbly and routed through a

housi ng aperture in the housing; and a printed circuit board affixed to an
exterior surface of the housing and having a printed circuit board aperture
aligned with the housing aperture, the15pri nted circuit board conpri sing
conductive traces for conducting electrical 10 signals to various.

el ectrical cofporentssisuppottaddnigr tlectpeilpharcieristes by boaradniaanponeanits,

the printed ci I ui t bqard fgr.t(peg cor’m’;i sin a@ el e 1trirﬁal sghl n,tq connect or
whi ch i nt er coHhB& FRPIEEAYTAS PASENEH P MENFRALLPYCT {1 FHEC LBEHLE e traces
of the printegdiggairgati, thd?OBr finifnhenethe phratitiaklesRidaNggRANRE AR oC MR Si NQ:
15 a dielectric housing which is affixed to the printed circuit board and
whi ch spans t heatsdibytchdngsdsne triductboimgr apiéfengtheseen b thld whdbtritt sicholddmg
conpri si ng a @{ ur ala't thOf spaced apart insul ator portions extending from
the dielectric¢ noeEl B3> and 20 a plurality of conductive spring contacts

supported by the diTakeehdichvomsiptentaB@QD6 6P REUGHIIY SideRkiRTicaPHrAgt having
a tail portion, a main body portion and a pre-load contact portion with a

cont act sur f agenncetps B0 ard mprtyr froro meddl selretbd &omoa graupspesstingofpiespiiort he
conductive traces agn,the.printed cjrecuit board, each contact sur of 25
the pre-1oad %(r)or?tz 5&pd %%rly%l u&ﬁgo@ff'e)ﬁ%‘ﬁﬂ%n%lét &}gecﬁnglr‘l&gﬁjsg%%fmﬁg‘%{? Eﬁgﬁ?‘ﬁee
spaced apart kpsatinatselecRarffdn®RSrdup cB8didlioTinelifgddd £l got@Nt act bet ween a
respective one of the conductors of the FI ex circuit and the printed
circuit oard.  0F3GOSriszOmss-speticngl G6BE0d paTialsgevag8the-sprld sidedhe di sc

drive of claim1l. wherein the el.ectrical, spri conhegtor further_conprises
a fastener whi‘€ &F\gf;?pé% ctoﬁ’é“&‘?r«gﬁg&or“fl%d%‘ﬁé? EgBt g&t ﬁ@’eprlcfah’ieé%’a@l?r uirr?
board. 5 13. ThRirdkith€ cSiduéBviprinh@bitadid 20818) Bk didIORrieh86diRd S, (FPMANRY

connector further conprises a strain relief contai nment peg extensive from
t he di el ectri bodpperting 224 dseatidtedrmain@insthealeghneint ofithe doodudivieapriag

correspondi ng cont ai t .apertur. t.he strain relief containng e
receivabl e i ncflﬁémﬁgﬁggﬁqﬁt&f&? ﬂ&p‘é&?ﬁf'&E?‘&’“ﬁ#&gﬁﬁ%ﬁ?n%s BEﬁPPWS%tCEBgOIS
el ectrical SpPrhdEhsRRIMNTIROFCLOhaPE] pldQo ddhkRE p6iioaW3D rBRALE o the main body
A LA A2 AAAA A LAS. AQu. A 2. ALLAY. AN A& A .A-.AL .A AL A
. Asf L*[\ XG & portion 224. The tail portion 222 is formed to an “S”-shape prior to being soldered to
conductive traces 170 disposed on the bottom surface 194 of the PCB 168 when the
single sided electrical spring connector 202 is secured to the PCB 168.
The PCB 168 encloses an insertion aperture 187 sized to accept the raised
20 insulator portions 220 and provide access clearance to the insertion cavity 228. The
dielectric housing 204 has at least one attachment tab 214 extending therefrom, and
the PCB 168 provides a corresponding alignment aperture (not shown). the

attachment tab 214 is receivable in the alignment aperture of PCB 168 for aligning

the single sided electrical spring connector 202 with the PCB 168.

[\
()

Once the electrical spring connector 202 is secured to the PCB 168, the raised
insulator portions 220 further have upper surfaces 234 that reside flush with the top
surface 192 of the PCB 168 while the tail portions 222 of the conductive spring
contacts 206 are soldered to conductive traces 194 disposed on the bottom surface
194 of the PCB 168
30 FIG. 11 provides a cut-a-way side view of the basedeck 104 of the disc drive

100. the single sided electrical spring connector 202 soldered and attached to the
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25 the insertion cavity is disposed below the head-disc assembly. Inserting the
conductors of the flex circuit support and seal apparatus adjacent the contact surfacces
into the nsertion cavity enlists the contact surfaces to engage the conductors of the
flex circuit support and seal apparatus to secure the flex circuit support and seal

apparatus while providing electrical contact between the head-disc assembly and the
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housing between the insulator portions, the conductive spring contacts having

first ends extending from the dielectric housing and second ends confined

within the dielectric housing, the first ends attachable to the conductive traces

of the printed circuit board, the second ends of the conductive spring contacts

15 being pre-load contact portions having contact surfaces disposable in the

insertion cavity, the conductors of the flex circuit support and seal apparatus

insertable adjacent the contact surfaces into the insertion cavity, the contact

surfaces of the pre-load contact portions engaging the conductors of the flex

circuit support and seal apparatus to secure the flex circuit support and seal

20 apparatus while providing electrical contact between the flex circuit support

and seal apparatus and the printed circuit board.

2. The electrical spring connector of claim 1 wherein the dielectric housing has
at least one alignment peg extending therefrom, and wherein the printed
25 circuit board has a corresponding alignment aperture, the alignment peg
receivable in the alignment aperture for aligning the electrical spring

connector on the printed circuit board.

3. The electrical spring connector of claim 1 wherein the basedeck has an

30 insertion aperture, the flex circuit support and seal apparatus protruding
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T 4. The electrical spring connector of claim 1 wherein the dielectric housing
10 comprises at least one strain relief containment peg, and wherein the printed
circuit board has a corresponding containment aperture, the strain relief
containment peg receivable in the containment aperture for aligning the

electrical spring connector on the printed circuit board.

15 5. The electrical spring connector of claim 4 further comprising a fastener which
affixes the dielectric housing to the printed circuit board, wherein the fastener
comprises an attachment member which extends from the dielectric housing,

the attachment member solderable to the printed circuit board.

20 6. The electrical spring connector of claim 5 wherein each contact surface of the
conductive spring contacts conforms to a respective one of the conductors of

the flex circuit support and seal apparatus.

7. The electrical spring connector of claim 6 further comprises a support bracket
25 having a connector portion for connecting the conductors of the conductor
portion of flex circuit support and seal apparatus to the conductive spring

contacts of the dielectric housing.
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1nsert10n cavity and wherein the ﬂex circuit support and seal apparatus

protrudes through the insertion cavity and extends into the insertion cavity of
the dielectric housing, the flex circuit support and seal apparatus comprising a

5 connector portion in supportive contact with a conductor portion insertable
adjacent the contact surfaces of the pre-load contact portions of the conductive
spring contacts into the insertion cavity of the dielectric housing, the contact
surfaces engaging the conductors of the flex circuit support and seal apparatus
to provide electrical contact between the flex circuit support and seal

10 apparatus and the printed circuit board.

9. The electrical spring connector of claim 1 further comprising a fastener which
affixes the dielectric housing to the printed circuit board, wherein the fastener
comprises a first and a second attachment tab extensive from the dielectric

15 housing, each attachment tab having an attachment member, the attachment
members attaching the dielectric housing to the printed circuit board, and
wherein the printed circuit board has respective first and second solder pads
solderable to a respective one of the first and second attachment tabs for
attaching the dielectric housing to the printed circuit board.

20

10. The electrical spring connector of claim 9 wherein the fastener further
comprises a third attachment tab, the third attachment tab of the dielectric
housing encloses a mounting aperture, wherein the printed circuit board has a
corresponding mounting aperture and wherein the basedeck has a containment

25 aperture corresponding to the mounting aperture of the printed circuit board,
and a fastener extendable through the mounting aperture of each the dielectric
housing and the printed circuit communicating with the containment aperture
of the basedeck for attaching the dielectric housing to the printed circuit board
and to the basedeck.

30

11. A disc drive, comprising:
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a head-disc assembly comprising a housing which forms an enclosure
for a rotatable disc, an actuator assembly which supports a head adjacent the
disc, and a flex circuit support and seal apparatus comprising a flex circuit which
is affixed to the actuator assembly and routed through a housing aperture in

5 the housing; and

a printed circuit board affixed to an exterior surface of the housing and
having a printed circuit board aperture aligned with the housing aperture, the
printed circuit board comprising conductive traces for conducting electrical

10 signalso various electrical components supported by the printed circuit board
components, the printed circuit board further comprising an electrical spring
connector which interconnects conductors of the flex circuit to the conductive

traces of the printed circuit board, the electrical spring connector comprising:

15 a dielectric housing which is affixed to the printed circuit board
and which spans the printed circuit board aperture, the dielectric
housing comprising a plurality of spaced apart insulator portions

extending from the dielectric housing; and

20 a plurality of conductive spring contacts supported by the
dielectric housing, each conductive spring contact having a tail
portion, a main body portion and a pre-load contact portion with a
contact surface, each tail portion affixable to a respective one of the
conductive traces on the printed circuit board, each contact surface of

25 the pre-load contact portions extending between an adjacent pair of the
spaced apart insulator portions to establish electrical contact between a
respective one of the conductors of the flex circuit and the printed

circuit board.
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comprises a strain relief containment peg extensive from the dielectric
housing and wherein the printed circuit board has a corresponding
containment aperture, the strain relief containment peg receivable in the
containment aperture for aligning and securing the electrical spring connector

10 on the printed circuit board.



