; YZe3eTQ x$62T7; , LOW COST HEAD G MBAL ASSEMBLY BACKGROUND OF THE

PNVENTI ON s The present invention relates to a | ow cost head gi nbal
assenbly for a nmultiple disc magnetic disc drive. Mire specifically, the
present invention relates to a head gi nbal assenbly with an integrated

el ectrical /mechani cal attachnment to the armassenbly and wwth a stiff plate
on the fN \\NMt the systemattitude. io Generally, a magnetic disc
drive i wmm netic disc and a magnetic read/wite head. Wen the

di sc rotates,,ofie magnetic read/wite head reads and wites magnetic
signals on circular tracks on the disc. The read/wite head is typically
nmounted on a slider, which is nounted to a suspension or | oad beam The

| oad beam bi ases the slider toward the surface of the rotating disc. i s
This biasing is sonmetinmes r&QWIGRST HEAD GPYIBALASSEMBLYThe | oad beami s
attached to an actuator armof an actuator, which noves the read/wite head
over the spinning disc during operation. In a high capacity disc drive,

nul ti pl e doubl e-si ded discs, M@%@M%W NTE&& ack, can be read

fromand witten to by multiple 2 o read/wite heads, each attached to a
slider that s nounted to | oad, beam | n high ca ity di.sc drive, a
singl e act ua% or armtypi cgﬁ"[ Vege&ﬁy}vsntéonarelagqslxo gilovy(ggsg‘ﬁs% Wbagﬁae%@é'h pair
of I oad beans afa azmultiplgaliscoagoetin disddave Mot pesificaily, e messskinvenion t hat
the first read/ yiike 1§G38edd ghklal Ridebly WiitASE dnfegifiddebiBcAiRhdcammiO] one
disc while the second read/wite g’g’ dﬂlyf ﬁhase, towar d tnﬁz‘top of tth?e 2's
other disc. A t§fAcementyio; ¢ agp asse %é with asstifhpfaterqnothe Hexure to 58k thes pent
to bias the slisystent atvirdd. t he di sc surface. The pre-|load bend region
inparts zhejght stiffness : i { AMDI |y
attached toh?he armasseng%éré}g}egwa nﬁ% Xﬁsﬁ-&g&g*réﬁ{/\ag?gs%h‘?? Ir@éfptL‘“ﬁ(gLl
assenbl y pr ocesBageetisaead/ wrte head. W§ o gisc ratates che megpgtisdead/witaheads or m
tlhe suspelnsi on fﬁﬂ@iﬂcﬁ\k’n_'ieﬁfn&fgh&& samd sadnhéifmaamacsrumne datedhe Féhaaﬁ»ﬁd bty, the
el ectrical integpcannectiqn on. £ he ,suspensi are_ at a
separate proces ez@i’% chragg%?%'% E%goneﬁ Sglcd[e.rr’i“f:hé#’ l%érhoﬁlggetﬂitgﬁssugr?hgﬁ%g’ég_)?éat or
armto conpl et ebedws 3be toed|bpamriieses the sidpstowned e surfenei afdhe rfatingrdisadvances
t echnol ogi lceé ! Y'g‘hﬁ%i&' mgﬁaeﬁﬁest Flﬁ'ergédsfb gy in &-1a§ﬁ1te'g'ﬂ.ol ﬂ‘hbslfﬁtﬁ%%rl_g
increasingly integrated, and space.and asse COS are, a em um

| ncreasi ngly, CP?%%,B?‘{aniagH'Pngﬁﬁlgf%aWa?% ‘?’R’@Xé’&vﬁﬁ%feag(‘ﬂtei‘ﬁ%{%‘feﬁer
mechani cal el enthetspinoingtdise diripg operatice.. It is desirable to integrate the
nmechani cal connecti ons W f,h ,t e £ e [NedB:i A | O
sinpler, |ess expensive _hig S,H%Rbgﬁﬁ%ysg%gl gﬂwBRlﬁ%E%I\%%%% %i:éhﬂ@fé@s’

| NVENTI ON The | #fanggd tvereally di ibsincka £an g pad feomy and, yaritient o By mpltaple
attachnment z2@gi mad/waité heads) each atyached &nal slideg thab & modihedl wubkhd deamh@saa fl ex
cable i s and e tr] i Nt o] i i f i.eh
extend fromt hehggtcé%%ﬁ&rﬁﬁrcggv%b%g@é&o@@?ﬂ?’#‘@ﬁ@@ Lfogﬁp%nfgﬁﬁopn% % t he

i mbal of the sbesms; andeeackmayeaf loadhhrsmgiashasanged hetvgen adipecnh dises inrthgi on

g ! _ %D 9

bot h EFC htan! ca: &t&clé}gﬁbhetlhﬁtct%lé !fﬁs%:rll:dd/»@ﬁ’t@'lﬁé‘c% in':tES pai {Pﬁ&iﬁ@ﬁ%ﬁ&d{tﬁ@%@%ﬁt or
arm ectrical Lleads. electrjca connec .S er. bu 0 ex
bl e AStiTr B GRoiE ikl aLF seiey SRBF AL AS PESEH AT e Bt voon
the attachn¥nt othgidisc.and the flexure region. The stiff plate is bent to

achi eve the desired z-hei : {0 1 : - ly.
BRI EF DESCRI PTI ON OF THE %M%&@%%@S‘Wé%ﬁ%@@%&%@g t{’/’{e}qf‘/?ﬁvqg? a
di sc drive inclbigs t slidendeviarddhe sdissesvpiace. Jhe pretlepdobendaregion imparty iz or art .
FIG 2 is a perpggaistiffiessit6 essenibl .crmms@aservﬁicmly Bttdched o th@armar t .

e

i #
FIG 3 is a pers sgﬁ:ﬂt)fy\i)ey s\’“',aeglv}/,g(?fmtot?ferlvgo% s, duAng 8 a;[ssemlﬁyr' %ls'o%ggs, a ball and
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a oinvention. FIG 4 is a side view of the flex head ginbal assenbly of
the present invention prior to z-height formation. FIG 5 is a side view of
the flex head gi nbal assenbly of the present invention after z-height
formati on. f 3FIG 6 is a rear view of the electrical/mechanical
att.achnent between the | oad beamof FIG 3 and the actuator arm DETAILED
DESCRIPTION s FIG 1 is a perspective view of a prior art disc drive 10

i ncluding an actuation assenbly for positioning a slider 12 over a track 14
of a disc 16. Disc drive 10 includes a voice coil motor (VCM 18 arranged
to rotate an actuator arm 20 on a spindle around an axis 22. A | oad beam 24
is connected to actuator arm 20 at a head Aounting block 26. A ginbal 28 is

connect ed 0 an b, Bkl bASHAS AN BRI el @&q&gﬁpm Qi bl

28. Slider 12 carries a tra head ((not. shown 1 n or reading
and/ or writing dﬂf”&h@ﬁnthFF@entFIP%llx’rﬁ’ék%‘eﬂ'ﬂcﬂf injprgennegtions; fyrmed Ryt thees

alr ognd zig aiufs 36usp@isivau aten gttethey syodyseparate bﬁm&is Oifaf w?ijs tthi%lekfg%ﬁc% heh

slider aloft a s e i sc shows
a high capacity %@%PF@*‘%%@Q@%% ‘?ﬁS’Pngt h% a%%tngqu%ocaﬁss(:s 16. The disc
drive has an upper and | owAs theelisgalrive industte ek techaelopically cach@lemdnt h t he

lower actuation gs@eHMcYdriR! d38enM19 8 bédd aﬁfcﬂﬁbm ElyGntegrated, %n@@ﬁa%g%ﬁ Ive
view of a prior art gctuation assemb :}wcaé%?osl i.oni.ng Sl over

track 14 of di sc3eembIXOfsaAroA LB > FUCYHEds Inerppd withahe np| y
32A and a | ower ﬁﬁmdfl’fﬂrms aﬁBomlaﬁmmfamcnblaemmabf thBdish drive. Ufipdesimableasbl vy

32A and the | owe I m, 24
connected to the{n(tsl f@rﬂgﬁéﬁﬁ%%&%%%%tgg F%&%MO&H%QQ% ﬁ%g‘fld‘ig is
connect ed tol@n @mle@fless&ager@@&rhemr@nbpssmuw 12 is attached to gi nbal
28. Slider 12 carried by upper assenbly 32A reads and wites data from2 s
an upper surface of disc 16. ssenbly 32B reads
and wites data fromthe |OV£WW§#§W%°§ is a perspective
view of the flex head gi nbHie kweeoslheadfimbalt ssserpblyshast a i subsirate ovithf am
linking the slidgfclfedtQegi Bﬁméx‘d?et ! Rfioft il aguﬁw Eh%bs&amqs zgex l:§méhe

present invention, he fl ex asse formed roma

pol yneric mat%eri agjd °F‘1’fr‘8‘§ls‘€f’|’5‘é’m‘[’ n%l 5@‘?&5“ on 343/ > a‘ff@ghtq’fémflo%‘ﬂnﬂéﬁm 24,
slider 12 and gi atiaahma&8 regiodhégss the Amdir@jegiohsawd into/thd 4irmbsat lofithe Substrate.

attachent ar ea §8qeapf A WiGhol ih Ohe3Bract@Redidll SOUALELAGLING! 449 The

attachnent area I.NC bunps ¢onn P RS
44 to the flex céestacally cwmeeh the, b da theoagustae ardngt Blegiricalhdeads senbl y
34. The 35 erXUélectﬁMItylcﬁﬁne%Bthel‘sﬁldddm&nﬁshe tiid Beox cubly, Q&étﬁff@lwb Bld eﬁdsitb@al

|t er connect fons, ARcq & A LGS 80958 Wbl Bl GPRSRS, Releen the

fl exure portlon et e su

i ntegrated gi mhalhewiff nletq}aésntép@empvecngp dF%@é@'fﬁ'ﬂghé%tﬂémﬂwﬂfth@mﬂtlhed

el ectrical intereanaagé&hsys 48 of the flexure portion to the slider 56
(shown in phanton). s CGenerally, the sol der bunps 42 provide both the
nmechani cal and the electrical attachment between the actuator arm 20 and
the assenbly 34. In the priBRIEFPESCRETIONOBIHERBRAWENGSt uat or arm 20 and

the l'oad beam 24 was '”deﬁfm‘d‘?'ﬁaBErs{wé&ﬁv@Jvf%ﬁttJf'accﬁLc &RNROLER anfaaﬁatsgy
requiring two ind ?3% Ehg In the present 1nvention
usi ng the sol der® ‘5??'3 ate egngg BPEthot h t he nechani cal bond and t he
el ectrical connection bet VIEG02 tihe parspestivoviewrafar @ctamibnt 3senatslg éible pridd, t he
assenbly pr ocessart s sinplified. Additionally, since the |eads 44 can be
etched onto the assenbly 34, no additional wires are required to establish
the el ectrical connection FIGhér@bWPP@M@Vﬁglq\mefﬁhﬁrb@d bepmpef the presgnt r ed
used in the hyeadngédileal assenbly 34. 1 s Moreover, by reducing the nunber
of parts, the overall wei the assenbly 34 is redu i.ch _can
i nprove overall r esonancegﬁh gh‘é as§jds ¥igw 5t the flex head glmgael assé”%ly of the

present invention prior to z-height formation.

FIG. 5 is a side view of the flex head gimbal assembly of the

present invention after z-height formation.



Stiff (and thick) plate 50 replaces the fornmed bend region of the prior art
suspension. The stiff plate 50 nay be bonded or deposited onto the
substrate 52 of the assenbly 34. The stiff plate 50 is then bent to set the
attitude 2 0 or orientation of the assenbly 34, and specifically to set the
attitude or orientation of the flexure portion 38 of the assenbly 34. In
essence, the stiff plate SO becones the | oad beam and the fl exure portion
38 creates and delivers the pre-load. By deforming the stiff plate 50 (as
shown as 50" in FIG 5) to achieve the desired z-height (and orientation),
the | oading of the read/wite head 2 s onto the disc causes the flexure
portion 38 to inpart the desired pre-load.3 Generally, the stiff pIate 50 is

positioned in a bend regl aJ.fq]l., ?eltfcg‘?daﬁg] bhahhar ak nt
area 36 and the flexure po |on g%réak'slﬁ t| ? ate gcan orn‘gﬁfrom
the sanme materi dretveenihad RIG53 apd raﬁ'ﬂﬁa@raﬁmferent mat er| al .
Specifically, the stiff pI ate SO can be fornmed frompolyneric s o materi al

(such as polyam de), from netal, any other material

that is strong enough to mai ntai ,ﬁ%ﬂg@%ﬁ%ﬁ@ﬁl@?ﬂe underlying substrate
52. Generally, the thicknd3Q. hisch pemspectivel vipw of @ prioeart disc dtive $Qinsludittge 52
determne 1he ¥ SAUChARBR hisehBl fongma fibdihg B! shiigr PDove SRIRIR oF AgReg 0 Lhe

substrate 52. In sone |ns ancg IS pPOSSI ﬁ‘%l ntain the bend of the
substrate 52 si riisg dgye 30snplagessatvoifg eothmetar OFCMhd s%es?flaf%rwp &s the
under | yi ng substactiatr aid 20 loh @ spindle adcindrbenxist22e A ldatifbemh 2dds &ddnvered b be a

| ocati on al ong th At n the
rest of the sgbsatcﬁlﬁﬁ)egéé Zﬁlagag-@ &e?}%luﬁh n?‘télg%t%‘egﬁr*b\‘l‘f%ét%co?ﬂg%% %’aha% be
formed of a idif fend @floadeieami 24 andslider Ksis attaghedito ginehgh 28 §b§erdf2 qamesmat erial
used to formt hQ:ra%Bd\fcfngpﬁe'&He(n5pshdvhﬁ il ¥I@! 1y ot fvaa&gem/oefwﬁm gatasonenbl y
34 at the location of,the s % % QS reater t han.t ckness of
the substrate 5F°B Squcs%?q(s to \‘I}j%f’l b %Lbz IO an rpr%%’lnlgé’d in
the art that t hehytliudghanisdayf of hi thatlldeépsphashd&OZMibadmaﬂrdlmmesabmfef ness
of ‘the substrat gno3ua0d aﬁgw%mm' Plshot GChig dafa Q;aﬁgkﬁﬁvag s at €

50. Additionally 0 _under st oad e art

that the stiXf Hp'éflﬁlegetaﬁﬂgtd‘%ﬁ% 1§uf?l?ecfj‘é‘htdpye ’féR“&H‘H@A eg ch’rﬁlqli‘t ain
the bend in the asm&ﬁﬂiiarr@clsutsstmmmaﬂe ldvisrexetiation adseinblyl bdieg shoskar it ood
that the stiff en20 can be extended into either the attachment region
36 or the flexu e pomtlon 38 to further strengthen the substrate 52,
provided the stiff plate FiGsyHrPHERECEYFOYIEWOTIAgHIK BrlRichaiomassembly 325 t he
gssferrbl yd3]f1 Cerfef bélﬁonm@ehaérl . opéraﬁr&kSm eisze1®f Aotyatiohi axkenstsis 3|and may
e forme roma t [ eto
bend the su@strafléi ‘%aﬁ p?ﬁr gs‘%hgprl a%}? é}vr'ér %e%b‘?%ggB tﬁatda?ié? e st ff
plate 50 is suffBah ﬁmﬂweﬂqﬁﬁwlhﬁ%@dﬂﬁ 19wewsmldv A2B rhevq)@qmtqrranmﬂ@
substrate 52 | n Jifioa8Besh QE%nn%bl@Mb {tR abtuStor drm RO @t Bdal nhoudting Blodl026.S

formed 2 o from ss_steel, de 05|t t he o) ol yi m de
substrate 52. Tr{‘sémg’tag#if ecsogngc?%le g?i’d ‘g ‘?élﬁ‘fe?dg ?tﬁﬁcg?(‘ﬁ
sufficient to algimball28ndlidgr ¥ cantiesl hwmpbr pdsanblyaaAMeaClmﬂ va'rtessdatzngomhe
plate. Additjongyly, eﬁéﬂﬁa&ﬂfdﬁscpﬂ@tg;dépu ﬁfgle@eﬁu&ﬁi aSeRb1SIH leai et

sur face area of the* substr tg 3} icient thicknéss relative to
t he t hi ckness ofWhtRkdat fepy ?l?“ﬁ?s‘{ cﬁﬁf $G1% a 2 s bend, so that the stiff
plate 50 can hold the sub$IGa3 s dperspectivecvicie of thedlex-Head ginibal Byserdblyiver i ng
e e road B R hr ikiine Ur 72 £ BB ME R A0 R ERBY 11

the assenbly 34 0 previ ous st rails
al ong the |engt H %Ifd Dhdn thesprgseat Hveantiong ﬂ@uka enémaémmbly&%lsébmnﬁdnat ed.

STl S U e wi e
pol yner i i S iv
Nbreover, the st3% SESATRLP B‘P‘Ll Sad]déﬂdgﬁ ;/T‘E'fsﬁmigﬁ’ g‘béﬁ‘é

al 'owi ng the polataghnent fateax36, e ﬂemirc (pnrti&ﬁ 38) adélanviategtdtezl pitebal d6.d ’Dher ect ly.

Finally, electri %%%ne%mﬁ"% §§ u?c‘ﬁﬂ{é?&hdér'?ﬁm&% %) QB&leéFMaoéiec%fi”ca@ Peaﬁ{]& 0

integrated glnba ectrica connec

read/wite 35 hdbeiflex aahltd6.swhide is dispased alang ithe \snahthrﬁbe assergbly(3¢, The

il Tustrates @ sifigue G 38 ﬂelufdb%ehemadbm@adndme{m MiteddbnRbetiol€ 491 esent
invention prior to z-height formation. As shown, the attachment portion 36
i ncl udes sol der bunps 42. Between the attachnent portion 36 and the flexure
portion 38, the stiff plate 50 is deposited on the substrate 52. s
Integrated ginbal 40 is shown with the attached slider 56. FIG 5
illustrates a side view of the flex head ginbal assenbly 34 of the present
invention after z-height formation. As shown, between the attachnent
portlon 36 and the flexure portlon 38 t he stlff pIate 50 |s bent, setting

- . Y M o



2 0 Cenerally, the invention is designed to work with any existing disc
drive system however, the assenbly 34 is designed to work with arns 20
having integrated circuitry. The assenbly 34 is specifically designed to
work with actuator arnms 20 made fromprinted circuit boards (PCB) for |ow
cost manufacture and assenbly and for electronics integration. The sol der
bunps at 2 5 the "swagi ng" area (i.e. the attachnent portion 36) assure
bot h the nechani cal attachment and the electrical interconnection. Wile
the stiff plate 50 has been illustrated to extend only a small portion of
the substrate, the plate 50 can be extended into the attachnent portion 36
to strengthen the attachnent portion 36. ~40 The sol der burrps 42 can be

i ntegrated easil i th con tional |ond5| ns e th

fl exure portion ‘éé},’w‘tc% "Pﬁé"\éeaélétep{b eds ?5#] tWE‘”bg‘ﬁ\fg‘i’H’{oﬁod'P SE 58? arm 20
and by securi ng dttachrhémt portionpd bn dire SBstdite 521 IThetintegracedbgimbalpdineludés usi ng
an adhesive. The, r qﬁg’? I

electrically the1 C% ¥ le% gisefggér%% %{?&léeﬁgf%glﬁ %t%&{@ﬁﬁ&ﬁ ‘g%/r??%e can be
fornmed of PCB asﬂ@?’ﬁﬂfecl?%“%@éh?ﬁldérﬁ@ @W‘Whav@“t)r of conventional netal
designs with gl ectrical l@@éﬁhﬂ?ﬁﬁefs&de 1GRhEsd2 ow”abeomuhsiﬂeamuo'éﬂmﬁﬂn be

formed of a poly, i al | e

produci ng the sﬁf#ﬁ%ﬂgﬁ{ F@“Eﬂtg’gﬁ‘{ﬁ Pﬂﬂbee Wé’t“grq??l %d cﬂ%‘*&?ﬁ@?&hﬁ’%o@%’s of

t he producti on ahe priedantetic bongh bétimeem theyactuitor agni20f and| the doag(beamrR4bwas or med
of the same or t ; mﬁ {'H&P pl ate
50 increases t th? eﬁin?a?g tgg%ﬁgﬁ%lgé#g?%pqg trécﬁ’&u‘lﬁzﬁéness éﬁdﬁé{ stiff
plate 50 can be 4RI siEpgorl {]i‘ﬁ Rreseph Ve, By wing ther wldesihumps 42 fa,e
substrate 52 | restiblieh botirtds mechadida bend ahd #iecelddrica tcdfmettionl detvesn thdrend

cactly. the thl Cings B b0 ik BLAE 5P HeoREu0 sled e ssiad

during manufacturln & Stipstiat e
material. In theA@ChtJ,QrmHV, ﬁm@rﬂ’l? d?ﬁdst"rﬂe caybet etehed %Oc@ﬁ gseermldy e nend

ig ched to es]E ?bltddahm?mew%@ca&é Ir&ﬁu:clrfeu rtbeatsseaag(s)lﬁ@ﬁd @lg&mé& g&}ﬂle&m fth&dbye t agl et
onai s flat surfa e St at e nded ,or i'ted a
the sanme tinme or™ ﬁ’ﬁtwnrhefr?épgﬁf C{“Hgdflﬁ%{f ﬁ‘ﬁ?”‘ ﬁeﬁgﬂ%éﬁstrate
52 can then 1se anteovm bieeduring the nurhleer of iphits, rblheam@riﬂt)weebt:hf thhassetobly sti ff

plate 50 maintai ms&éaﬁc&pa@hchmah%%vé Beerm&waﬁcm&ﬁe gygteﬁﬁ and the
integrated ginbal 40 at a propri ate

[ a a
orientation. The flexure pgg‘?{ {mﬁ ﬂ?%k)dg’i‘ ég,rgplfqt?g é’r‘Pﬁ‘gBe dregiopiohthg vt he
el ectrical and neivhanisespensiomndheistff ﬂiaﬁ:bvﬁ@emay be bandeindy Jepdditednchts e

actuat or arm 20 &@l:desd of MEdesbinbly 7. Straqh gmé 5614 tAth B FER theefHpdd Y1 N

the assenbly process and Eg unnece %&,
present inveé®ti o ABEaSOBN oL &% AFSEE NSt aF‘éfSQF"éﬁE"élyt P Selether pdighde or
enbodi ments, wordeizneatiek iof tiedfiexurd pertian t33veflthe asembly 34 Tihaisendentgasifh s may

be madeinform t e of
the invention. ﬁﬁgéﬁ%ﬁ%}“’%& iﬁ)%i beg‘ﬂ%‘g #ﬂeﬁﬁ@&r‘aﬁf%ﬂ%ﬁa{é%@@ﬂg rically
li nki ng an act udhepreload WBY Keforming the S§€£/ pipjatiet 30n SthPE’acﬂsvga

proximte a rot aerchiage die&rés%édtheh?gmcia{d griatatib)) e 104tisg gftﬂbaéad/\ﬁﬂts];lle@penbl y
conprisin po ri,c substpa avi ac iop, .a flexure

r eglp on ang a?sgl r%%cfn&‘etdffg cé%m%@?éﬁé“m\?ﬂﬁ’a%ﬁ o flﬂ&a‘gtge ﬂs%ﬁ%f%ﬂ&%t rical

i nt erconnections defi ned d&renaraiyythe seff ptate & iscpoditioged Hnarbcnﬂercgmnaa?ﬁwent
region across thgy &a%‘égi goew&'nqne fsbhARACarkd) 56 ShdTiR! ﬂainré}]ktﬁnédl? fjes; and

el ectrical |eads exten sol der bunps to ex e to
connect el ectri chifiBlatg 38 %E%?m%@@%%%ﬁmasmﬁu batraty fig opAB | y of
claim1l further diffefanﬂ 1Rategal. spbdﬁcallwnmsumpwosedanbbfohmccafrbmqmmm id egi on

i h | |

hosenbly of i armed el ds pOTaRIRE ot felet ARl 4PAGh oY Bnetmallifl o
on the substr at ghajds weeng Qmaglatqmlmtmna bcmlgfomeénuﬂmh:ad«trlmw“m;gﬁaxn 4,
The assenbly of gl zﬂi‘y?’ eV‘fﬂﬁkﬁésQ amm&ﬂa%@eﬂmwfftﬁe RiRkReis? dleRmdld ed

during fabrication of e fleéx
J tge requlrements for the Stlfi' plate 50 to maintain a bend in the substrate 52. In

some instances, it is possible to maintain the bend of the substrate 52 simply by
35 depositing a plate of the same material as the underlying substrate. In this



5. The assenbly of claim1l, wherein the ginbal is integrated with the

fl exure such that the assenbly is fabricated fromthe sane piece of
material. 6. A nethod of fabricating a flex head gi nbal assenbly
conprising: fabricating a suspension having an attachnment region, a flexure
region and a ginbals fabricating a flex cable and el ectri cal

I nt erconnections on the suspension, the flex cable extending fromthe
attachnment region to the ginbals bonding a stiff plate onto the suspension
bet ween the attachnent region and the flexure region; 9 bonding the
slider to the ginbals and soldering the suspension to an actuator arm at
the attachnment region. 7. The nethod of cl& m&6, wherein the steps of
fabricating and hondi.ng a [ usy of
claim6, wherei ni?' 2ot gé?t I&ﬁg%ﬁ%@p{tﬁ%@gg}ﬁeigg}? e?‘lg}c{% rtiﬁecgl}mﬁﬁtfqg}rag%%naect I ons
conpri ses: et chi grgatetvelative thickapssahanthe easkef the subistrata 58+ foethercinstaness,dke t he

s ;Jbsi rate | ?epgssﬁﬁﬂme?glnd@r?@mmsd ond dl{fefétﬁth ﬁht]gefmbmtals R @RELAIN %zﬁgme?éh Cgl n g
el ectrical |eads om the so r bu 0 ex cable. 9. e od o
claim 8, wherei n°t{{‘i‘§ rg?t@ﬁalo‘fsegg? &be?’fi'"ﬁ@e SUE rplate Oy ﬁﬁf ?Fﬁt’éfﬁﬁg'gk‘?%% °§E%t rate
to the actuatsor ssemtipG4ail detlocaimhlof thostifEplate $(his gyeddertthat thetthickdess aft uat or

arm through the RUYARSitsdip- The nethod of claim6 further conprising:
deform ng the st@?%ﬁgépgte tgl,gc i eve a desired z-hei giht of a slider over a

rotating disc in a disc drit yall bejundegrtoqds by g werkes |skilled 1ip theaarethat dlhe
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claim 13 further conpri Si n 1e. substrate across ' the sti
to achi eve atSdesthe awenhly {ﬁ%tG@?er%“We Istiffgrlate ap may\he of gny thieknsss aad reasc of a

disc drive. 15. behfonfied froth afy mhtafish prdvideditheatiff plixe 59tie@efsimbisie d Bend

permanently def Qcﬂﬁuﬁs@ﬁteswﬁ)t ﬁ)gtagpx%iariatgez-ﬁegéﬁt,f arH ﬂlosi'ded the stiff plate 50 is
sufficiently thick and stiff to maintain the bend in the substrate 52

In the embodiment shown in FIG. 3, the stiff plate 50 is formed

20 from stainless steel deposited in the bend region on a polyimide substrate 52.

The stainless steel plate 50 is deposited to a thickness sufficient to allow
bending of the stiff plate 50 without cracking the plate. Additionally, the thick
plate 50 is deposited over sufficient surface area of the substrate 52 and to
sufficient thickness relative to the thickness of the substrate 52 to maintain a
25  bend, so that the stiff plate 50 can hold the substrate 52 at the desired z-height.
By delivering the pre-load via the flexure portion 38, the present
invention simplifies the assembly 34 over previous structures. Specifically,
stiffening rails along the length of the flexure and various other elements are
eliminated. Since the entire structure of the assembly 34 is formed from a
30 polymeric material, the entire assembly 34 can be made very cost effective.
Moreover, the stiffening plate 50 can be added only in the bend region, allowing
the polymeric flexure portion 38 to deliver the pre-load directly.
Finally, electrical leads 54 connect the flexure portion 38 to the
integrated gimbal 40, which, in turn, is electrically connected to the read/write
35  head via the slider 56 (shown in phantom).



16. The method of claim 14, wherein the step of bending inparts a pre-|oad
to the flexure portion. 17. The nethod of claim 13, wherein the suspension
is a polyneric material. 18. The nethod of claim 17, wherein the stiff

pl ate extends into the attachnent region to strengthen the attachnent
region. 19. The nethod of claim 13, wherein the ginbal is integrated with
the flexure region. 20. The nethod of claim 13, wherein the step of etching
further conprises: etching electrical |eads fromthe solder bunps to the
flex cable. 21. An attachment for nechanically and electrically |inking an
actuator arm having electrical leads with a slider supporting a read/wite
head proximate a rotating disc, the slideré6positioned on a ginbal that is

attached to a load arm ha\éil;f&g 4llﬂﬁds%q{e§%§fhe%g‘§gfﬁlg¥l¥zx L&%{@&Bﬁfﬂ%ﬁy 34
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claim 21, wherei ittdcﬁﬁelhtopcdnﬁi 3% e thb&leﬂuﬁt}ﬁiru@{ 88 DleNshidf HlaFR ipBeiter i C
material. . Auy. A;éfmi%‘ é% §1red zAhelght%];ld %n@‘rﬁatlon c')Af tleassembHr 34, and specifically
10 the orientation of the flexure portion 38, which creates the pre-load. Subsequent
loading of the read/write head on the slider 56 over the rotating disc 16 of the
disc drive 10 imparts a pre-load onto the flexure portion 38.
FIG. 6 illustrates a side view of the attachment between the
actuator arm 20 and the flex head gimbal assembly 34 of the present invention.
15 The flexure portion 38 is shown in phantom as is the attached slider 56. The
solder bumps 42 provide both the electrical and the mechanical connection

between the arm 20 and the assembly 34, reducing the number of assembly steps
and the number of parts, thereby simplifying the assembly process and reducing
the overall costs of production.

20 Generally, the invention is designed to work with any existing
disc drive system; however, the assembly 34 is designed to work with arms 20
having integrated circuitry. The assembly 34 is specifically designed to work
with actuator arms 20 made from printed circuit boards (PCB) for low cost
manufacture and assembly and for electronics integration. The solder bumps at

25 the "swaging" area (i.e. the attachment portion 36) assure both the mechanical
attachment and the electrical interconnection.

While the stiff plate 50 has been illustrated to extend only a small
portion of the substrate, the plate 50 can be extended into the attachment portion
36 to strengthen the attachment portion 36.

30 The solder bumps 42 can be integrated easily with conventional
suspension designs by extending the flexure portion 38 to the base plate 26 of
the conventional actuator arm 20 and by securing the flexure portion 38 directly
to the base plate 26 using an adhesive. The solder bumps will then secure both
mechanically and electrically the head gimbal assembly 34 to the arm 20. The
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material, specifically a polyimide material. By producing the substrate using
5 polyimide materials, the overall costs of the production are reduced
significantly. The stiff plate 50 can be formed of the same or of different
material from the substrate 52. The stiff plate 50 increases the thickness of the
substrate 52. The thickness of the stiff plate 50 can be varied according to the
bending characteristics of the substrate 52. In other words, if the substrate
10 material does not bend easily, the thickness of the stiff plate 50 can be adjusted
as needed during manufacturing to impart the permanent z-height on the
substrate material.
In the instant invention, the substrate 52 can be formed and
etched to establish the electrical interconnections 48 and the flex cable 46 on a
15  flat surface. The stiff plate 50 can be bonded or deposited at the same time or at
a later time onto the flat substrate 52. The substrate 52 can then be bent in the
area of the stiff plate 50, such that the stiff plate 50 maintains the bend, holding
the flexure portion 38 and the integrated gimbal 40 at a permanent z-height, and
at the appropriate orientation. The flexure portion 38 delivers the pre-load.
20  Finally, the electrical and mechanical connection between the assembly 34 and
the actuator arm 20 can be formed with a single soldering process, simplifying
the assembly process and eliminating unnecessary wires.
Although the present invention has been described with reference
to preferred embodiments, workers skilled in the art will recognize that changes
25 may be made in form and detail without departing from the spirit and scope of
the invention.
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CLAIMS:

1. An assembly for mechanically and electrically linking an actuator
arm with a slider supporting a read/write head proximate a rotating disc, the
slider positioned on a gimbal, the assembly comprising:

a polymeric substrate having an attachment region, a flexure
region and a gimbal, the substrate having a flex cable and
electrical interconnections defined on a surface and
extending from the attachment region across the flexure
region and onto the gimbal of the substrate; and

electrical leads extending from the solder bumps to the flex cable
to connect electrically the substrate to the actuator arm.

2. The assembly of claim 1 further comprising:
solder bumps disposed in the attachment region for mechanically
attaching the substrate to the actuator arm.

3. The assembly of claim 1, further comprising:
a thick and stiff plate disposed on the substrate between the
attachment region and the flexure region.

4, The assembly of claim 3, wherein the thick and stiff plate is
deposited during fabrication of the flex cable.

5. The assembly of claim 1, wherein the gimbal is integrated with
the flexure such that the assembly is fabricated from the same piece of material.

6. A method of fabricating a flex head gimbal assembly comprising:
fabricating a suspension having an attachment region, a flexure
region and a gimbal;
fabricating a flex cable and electrical interconnections on the
suspension, the flex cable extending from the attachment
region to the gimbal,
bonding a stiff plate onto the suspension between the attachment
region and the flexure region;
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soldering the suspension to an actuator arm at the attachment

region.

7. The method of claim 6, wherein the steps of fabricating and
bonding are performed simultaneously.

8. The method of claim 6, wherein fabricating the flex cable and
electrical interconnections comprises:
etching the flex cable and electrical interconnections on the
substrate;
depositing solder bumps onto the attachment region; and
etching electrical leads from the solder bumps to the flex cable.

9. The method of claim 8, wherein the step of soldering
mechanically attaches the substrate to the actuator arm and electrically connects
the substrate to the actuator arm through the solder bumps.

10. The method of claim 6 further comprising:
deforming the stiff plate to achieve a desired z-height of a slider
over a rotating disc in a disc drive.

11 The method of claim 10 wherein the preload is delivered by the
stiff plate.

12. The method of claim 6, wherein the substrate is a polyimide
material.

13. A method of fabricating a flex head gimbal assembly comprising:

fabricating a suspension having an attachment region, a flexure
region and a gimbal;

etching a flex cable and electrical interconnections on the
suspension, the flex cable extending from the attachment
region to the gimbal;

depositing a stiff plate onto the suspension;

bonding the slider to the gimbal;
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depositing solder bumps on the attachment region; and
connecting the suspension to the actuator arm electrically and

mechanically at the solder bumps.

14, .The method of claim 13 further comprising:
bending the substrate across the stiff plate to achieve a desired z-
height of the slider relative to a rotating disc of a disc
drive.

15. The method of claim 14, wherein the step of bending
permanently deforms the substrate at the stiff plate.

16. The method of claim 14, wherein the step of bending imparts a
pre-load to the flexure portion.

17. The method of claim 13, wherein the suspension is a polymeric
material.
18. The method of claim 17, wherein the stiff plate extends into the

attachment region to strengthen the attachment region.

19. The method of claim 13, wherein the gimbal is integrated with
the flexure region.

20. The method of claim 13, wherein the step of etching further
COIprises:
etching electrical leads from the solder bumps to the flex cable.

21. An attachment for mechanically and electrically linking an
actuator arm having electrical leads with a slider supporting a read/write head
proximate a rotating disc, the slider positioned on a gimbal that is attached to a
load arm having integrated circuitry, the attachment comprising:
solder bumps disposed on the load arm for attaching mechanically and
electrically the electrical leads of the actuator arm to the
integrated circuitry of the load arm.
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22. The assembly of claim 21, further comprising:
a thick and stiff plate disposed on the load arm to impart a z-
height stiffness to a substrate such that the substrate
delivers a preload.

23. The assembly of claim 22, wherein the thick and stiff plate is
deposited during fabrication of the flex cable.
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24, The assembly of claim 21, wherein the gimbal is integrated with
the load arm such that the assembly is fabricated from the same piece of
material.
25. The assembly of claim 21, wherein the load arm and the gimbal

are formed from a polymeric material.



