‘; bce8eRQ Lt 6T8D3 0 JAN 2003 Specification 1. Title of the Invention: Head
supporting arm nethod for manufacturing the sane, and data regotdi
apparatus Detailed Description of the Invention: [0001] [Fiel dgtﬁ B&‘l 2003
i nventi on] |nvent|on relates to a head supporting arm
conprisin “@@ a flexure including a connecting portion connected
to said I Aand a bondi ng portloq and a slider having a head on its
one end and boffded to the bonding portion by an adhesive agent, wherein the
| oad beam has a dinple for generating a ginbal notion between the flexure
and the slider, as well as a nethod for manufacturing the head supporting
armand a data recording apparatus. [0002] (Background art] Conventionally,
t here have been various dead supporting arnmnms 3-0 JA N 2003 2 each of
which is conposed, as well known, of a |load beam a flexure including a
connecting portion connected to the | oad beam and a bondi ng portion, and a
slider having a head on its one encgkdtheaessh to the bonding portion by an
adhesi ve agent, wherein the | oad beam has a dinple for generating a gi nbal
notion between the flexure and the slider. Those arns have been enpl oyed to
support read/wite heads in hard disk units, etc. In recent years, to cope
wi t h recordi.ngTiedeac fihose Imacortdong density is inproved significantly,
t hose heads are being replaced with MR and GVWR heads, which are nore
sensitive and easily affected b t nd._he he her
hand, sliders AF8dcBRFRy ‘ddth 2 d%‘ %kbgdtkgfr&%éqg%ﬁd% 14 Ey?ha %2?%hta9%hus
it is now at tﬁétﬁl?@ﬂ0@ﬁ¥ﬂﬁEQR@aEétaﬁle to overl ook the deformation of
t hose flexures nade of stainless steel and sliders nade of ceramic due to a
bi metal effect to be caused by thermal changes to occur between them
[ 0003] To avoid those problens, therefore, such an adhesive agent as
thernosetting resin causing |l ess thermal changes after being set is often
used to fix the flexure and the slider together adhesively. And, when using
such a thernosetting resin for fixing the flexure and the slider together
adhesively, at first a laser beamis irradiated -only on the flexure of
those fixed via the thernnsettlng resin therebetween for a short tine,
t hereby fixd ngRietaidpeobge A5 Of LREKIAYFItIMS is to i nprove the
efficiency of the object productlon process. After that, the whol e head
suppor ting @omt;o which both flexure and slider are flxed tenporarily is
heated in an oven, thereby setting the whole thernmpsetting resin. [0004]
[ Problens to be sol ved by the invention] Although it is easy to bond a
flexure andFdedid @dr thegetrHertby heans of such a laser tacking for the
contact start stop (CSS) Y

The present invention relates to a head supportaing arm

comprising a load beam, a flexure including a <connecting
portion connected to said load beam and a bonding portion, and
a slider having a head on its one end and bonded to the bonding
portion by an adhesive agent, wherein the load beam has a
dimple for generating a gimbal motion between the flexure and
the slider, as well as a method for manufacturing the head
supporting arm and a data recording apparatus.

{0002)
{Background art]

Conventionally, there have been various head supporting arms

R
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3 0 JAN 2003 3 type head supporting arns that do not require a nerging lip
for |oading/unloading at the tip of the head supporting arm the las

tacki ng process cannot be applied to the head supporting arms ttaih L&MZMB
a nmerging lip for | oading/unloading respectively, which are sued in many
cases in recent years. This is because the flexure is alnost covered by the
| oad beamin each of those arms. [0005] 4n order to solve such a problem
Japanese Patent Application No. 10-370272 discloses a techni que for
enabling a | aser tacking process even for the head supporting arm having a
merging lip for |oading/unloading by providing the | oad beamw th an
exposure opening for exposing the bonding portion of the flexure to which
the slider is to be bonded and irradiating a | aser beam at the bondi ng

portion of d:ag fdexw e oughnidicd eXROSIEEL OREMIMNY. oFOReRLd IRQm, a

t echni que scluo%ed |g \éaﬁanese OPatentnApplol %%noco necéo 3 027t ed Os ot
mention any 1§&454°%s PERG ar iy WECEA™P s PSFEER ernpl oyée requir he
| oad beam th¢dav@da dipadiing @9EHIDY, aand ni‘t‘é%lci%thfﬁﬂé\ﬂerﬂ shedte ‘-'h’éahts t hat

i s, the slider dndoangobogdeaano ttoe banhdingnpéheidmoad keamdnkenve hegdead i s
uni oaded fram.R datéd ecosdli Bgarﬁf‘% um, [ Q0RG1e U@Q‘f—f g%ﬁg}a‘é'lﬁgu%ﬁt&ﬂ{%ﬁél It

is an object of t presen ention to, provi pporting arm
oy ovi g witH K R el e A8t FBY | P bys o ri The HeRd so
as to sol véadie Weéoﬁveﬁmp@ﬁat ﬁﬁéﬁtmt%rﬂde%tfabt@shm%eqﬂltlacknh*gs as
wel | as a matdhod for peserdtacyuarsg tee degsd stipportddegdany andiia dabése

recordi ng apRaRting. dHRAEL BUNTRS YR té‘fgrlﬁ‘i%%‘t@? Tét%s@e%amppgfé' ng
arm of the present |nvet|o | oad

flexure i nditdthg & 6h ettt‘%gﬁ%p 305 G JReadae 4 HS 0, GO B BRAT SPIVS.
bondi ng poranidoneasinky aakfedted Hawi Ababihegdedhr igitYonrn@nleahd bdhdethe o

t he bondi ngotioert i lhdyy sinidadisesinee agemnly, ddver ed Imdshe toachdieam iwisc ain

di npl e for gengip trtertgh@ 9' FRak, ML 9g tlswgentt,@efthsasug@a@@dté hge shider -

In this head 'su n 1 ad r ovi osure
openi ng fo?te ‘8%(1 k ﬂB ﬂ%}atd&ntl% Bf’s?nti é“arﬁi@nﬁédsétf‘lf‘ﬁ%g%t her
end, which Frtseedpﬁé@t tsélti@rt headsh e fe (i TREN-F n§U € heo h@alféil“tﬁtatlh@fﬂepéeto had
(2) the |imawred oymedeumal aridngew th dbeuf |extween shext ended onto a
surface of the exposure opening, which is at the opposite side of a surface
where the f dgogare exists so that the limter is hooked on the | oad beam
(0008] The he ]supportl ng arm of the present invention, which conprises a
slider having a head, a flexure, a |load beam etc. as descri bed above, all
bei ng put tﬁge&herdith@smqacbtgiemsal egefbky, (BEAR, asnabhesivheageposuse
opening to @eeﬂl&%taslﬁg af?esara QRRRIIAG OfeddhechdMdier chqd Ladepat UBEQ@;Q' ng

t he head, SQ.d that t enl lrns(ta cls hoo d %?e&n?eeéggsq; e Q ergllegg to e%her
exposure opem ng i $TOF] gl na useé Fy arl y Setti §

adhesi ve me®dNeFivelyher nbBdt t i“"ﬁ@“r éﬁlﬁlgf o'sruod’on%il 5eFH%S?T“e¥<‘tﬁ er%ﬁﬂnt Rer
sl i der togefherng Giresdgesnteyand hehé askeiddyedwgeahebeadheadialtyad afttort iraser

tacking whiheihoth peA@I 09 ifadinddd Mnigr JInoreHeoadidx@ranlogadingg et I xgad

are kept f i QRiN au r mJr ti p0|nt
e posr 11 onoit sy Trisaniteahd 50 Bfetelfen ARG BEEMS (EAGHE. e
affected by ‘h%%t‘tby t Rd¥ENg| éﬁen‘t%“&%ﬁrﬁéypr%\f’éﬁred ?‘F‘Eﬂ'ﬁq)hel r Tthéﬁ’pet%tt l}hoe

ri ses. The heprbwrippor tafifgcaencyanf t ths dejecdnfpirgdretiom progdss. After
configurati@Rat| ntﬂéldwm)p@ h&AtE hs @ grtfiingUraghi @d Gfhildie 0Stleku@Retinag of

th t t f I
ot e ToahTNEEL R R P05 Bl cBh! mreLe AR iy
ting the whole thermosetting resin.
(0004

[Problems to be solved by the invention]

Although it is easy to bond a flexure and a slider together by
means of such a laser tacking for the contact start stop (CSS)

$



[0009] In a preferred enbodi ment of the head supporting arm of the present
i nventiron, the exposure opening is shaped al nost squarely and each side of
the opening is set larger than the bonding portion of the flexumeni

width direction, and the limter is hooked on one side of the eggsgAN?ma
opening, which is away further fromthe dinple of the opening than other
sides. In any of the above cases, it is possible to realize a preferred
exposure openi ng, which can be shared for both opening for irradiating the
| aser beam and opening of the limter. [oolo] The nmethod for nmanufacturing
t he head supporting armof the present invention is just the sane as that
of the head supporting arm conposed as descri bed above. At first, the
slider, which is to be put together with the flexure via a thernosetting
resin ther éppeweend widgporespgcarne tieet |dvacholteaeuiieeatherd ing tierp dfort he

flexure is1heakes on d-8ngXRASWiR: 0pEYi B8 ehet RBak02RRB2RL Nk S athspaged on

t he bondin ortion.. Then, a |aser beamis irradiated o a of the
bondi ng. pot2Peh. kit tie s FrapdFanp. 2pbhies B} hine hER o Bindstiing
openi ng, tREMEby thett i AgAUAEeadifesiMREGNGh i P heb®r soladding fundaasking

fl exure andethecsivalst, twgeihesars espedarinl ymandf t easdédatin treecheadyears.
supportingcghm §9 MhEGhs Dotk fhiexune anda shbdercayerdd X8A HRMAUAL iddar S
heated in an oven s s to further vulcanize the thernosetting resin. The
flexure and"t R&°819%9eM°5Fe2fNtis bonded toget her adhesively. According to

t he manufacturing nmethod descri bed above, the head supporting arm provided
wth a nergongship and a limter for |oadi ng/unloading respectively can be
manuf actured at a high yield. [0011] Furthernore, the data recording
apparatus of th resent i nventjon conprises _a data recordin di um f or
Fecor di ng dBt §I8°E 550 *PAK 26056 2okt R LhBad T SHPRGHE | RGCEN m PRMBHER-AL
descri bed dBevelanil t¥hleddierieseel 2 t Fechaldag a Facorcdichd ingdi am 1a4Rx dat a
recordi ng appaiayuproeepesesias descritkedhabdoveuppprthng benr eakivzeg with

preferabl e Wsgipf $Yph R head SURPARLLAGLA NPT R¥odedi Wi t Rnd MRIG NGedd P
and a limter fof | oadi ng/ unl oadi'ng respectivel y- h%o 12]..[Preferr.ed

enbodi nent [ *Flgdfe RS YA CHIBER 1P adPam B 5 hdr G K e R¥DD "urt

i ncl udi ng &PReddeSUPDOF i'Hy-Cdr ARS1 SRS att Wre Pl EIng e ol Fed i ekt

i nvention. aAlspendbeampdortiel Homkdingt pornipra afagriet ifd edara tecounglh nghiward
di sk 10 andxpo%@tECos@iind Dt HowkVeEM, 8he €&l 18s¥EM aPhRgh S8l i ver

12. A read/lwit irguit. .14 is. _conngc 0 r IS ntrol__circui 15.
The controIpagiepguicptpp%gcfagl?ﬂeﬁqodpnggé§g(gz?o ?ﬂ‘ggv dcsplliﬁﬁ .lem%jria\r/1 r 1ﬁé.léA
nenory 16 SOPPPEESREI AFdarRighdizoffFer EERPEOYSY cRfheERBHLS tHRE cbPRd ol

circuit 15hbmad ttdee r!rmien @mn_bpehimg' resed, byhat J@J‘sqitamr mutlaprmw@uﬂéz
control s t heMCMLERE NPL e @Hé V@i dhe, r-BR §alsy ks at el ¢rbfUthe 19oadnd

t he nenory The r Iw.ite_h j t hed t e

illustrat e(%jeg%ﬁggrsll t?ﬁlert¥>°[‘|rasd att ggg%%é?“g %%g“ t% i Sg‘g? ?%Ceg de%é{ é“%%%g%“ ting arm
31. The rear portion of the head supporting arm31 is pivoted to the frane
of the hardO0di0$k drive unit. [0013] An inner crush stopper 17 is nounted at
the frame so as to be hooked on the head supporting arm 31 and used to
position t ad ite,. i nner ppst_ data.recording;tra he
recordi ng hm@ﬁe%m_é¥+ae§plr}§ﬁg\ﬁgﬁ?é€§' i rs]LDCaI gg rr%rﬂn:o%&eg? t(ﬁfe %haerrreggfgtgﬂé HDD
unit. Thi s HISUEAPE i€ | BEYEHIUnPodthdd | RfFRUMT % B5E a Prevsfaingrith a
appar at us. "hidiegt RépHBBdURi flinibedsioy, ledbinwgilegding 2hephegidded at t he
ti pd;)f _tPe di2ago SYPPAMlel Ngb&idn E&ngéﬁtﬁom t Beobasis elagrenéndied f laser
read/ wite .ation_Ls r : e S or 1 1S

Z003 nove tov%/g1 ds ?%e %%f\lt e%@of Tat h%gﬁlgc?% I sk &%Hgfﬁé%%%“‘{ hé:\ﬁr?ergiega lip
21 | eaves tIPROIIPTE| BRRMNA S dakds TERBT SR HAPPRTE "fie read/wite head fly
above the disk respectively. Herein, a feature of the HDD unit described
above is the@imucture of the head supporting arm31 to be described later.
O her structural itens are the sane as those of the conventional HDD unit.
[ 0014]

[Summary of the invention]

The head supporting arm of the present invention comprises a

4



Figure 2 shows a head supporting arm 31 of the present invention in an
enbodi nent. Figure 2(a) is a top view and Figure 2(b) is a side view of the
head supporting arm31. In Figure 2(a) and (b), the head suppor g 2&3
conprises an actuator arm 32, which is nounted on the franme of étﬁ J&DT

at the pivoting point 33, a |oad beam 34, a nount plate 35 for connecting
the | oad beam 34 to the actuator arm 32,4a flexure 36 attached to the | oad
beam 34 at a connection point 45 (Figure 3), and a slider 37 attached to

t he bondi ng portion 36A of the flexure 36. Herein, the slider 37, the
flexure 36, the | oad beam 34, and the nmount plate 35 are assenbled in the
head gi nbal assenbly (HGA). (0015] Figure 3 shows the | oad beam 34, the
flexure 36, and the slider 37 of the head supporting arm 31 of the present
i nventi on lerdinbeatodanEhexufe ginel@da)g i s aoctngctvirey powd FrguceniB{ded s a
side view of thes€ohd eﬂ@amlélnflguwn@ma J(ob.),, adhead Adie A0 fpYa be
an MR head orja IClal\/Rtge ad, é{munC% egorecheaa %hl |b né4 r0\(/)| Eed atb the tip
of the slllaer 37" A protrudaé1 portion on t oad bea 4p tha Y d

di npl e 42 eRmeBIVH EovR4et WPEReihe B¥hdilRgdpoPerBn 96% ot t%é‘“ﬁ’l%xuﬁcef 36
supporti nggémerst imera 3yinanrd trve iveatetwber beadsidxsoe asnd otlenabl sddhe

slider 37 apd.fhe ead s‘ﬁ% fo%lﬂ %Pﬂﬁ’m fTPtﬂh%n 1300 2R QQeBwGl@éd 'v&ﬂctpr med
in the | oad beam 34 so as cantr ol Qeam

2 0
| oad beam 3%, “X¥°§REEN Opr‘?“r‘ff‘au é)rz(%’jp"ﬁ%‘grmééed %‘é?%‘é% WO posi O tu%on%hedue
toits benﬁiﬁ’gum bordase rat 5Phe | etheidi 2idn, Wiy Her Qf.rmﬁlﬁgf 5% ighd ogeed i n
v 8 0 JAAh@~hasihdethoadedheant 3dhat saipes) tawh ¢Dy r espohiiiget ofdheedead

43 provi deénﬁtatbfyttqpupftt@ef%m@é 34, e§9e¥18@<§ batbsauss%qsftaeegtaﬂet@e

connection wr e head.43 ant.o . 0ppYs

U face of PP HERASAY T FRT Db Bedfy SHS. GRETBLLa B Lo dheprErBTR
feature of vhAEEhERE SLPHEFS i AElEr 3L V12t hehprelerien nrenadird sof ofke ng
of an expo%uaé bgami ng 61 for exposing the bonding portion 36A of the

fl exure 36 bonded at the other end opposite to one end on which the head 43
of the in?g& ?; is provided, as well.as extending the two [imters 62
formed uni with the flexure 36 onto a surface of the exposure opening
61, which is opposite to the surface on which the flexure 36 exists so that
the tip of Teachheddt hoggpditiiniger a@G | sfhovked wredde | dadelbeanm34. wilieh t he

confi gur gtlbeﬂpfisébea hgatiSURRAS NG afdRas adesekiubed abavga besmexeeéur e
openi ng e

sible to i.rradi | a [ e mnpar
bondi ng portion *S6A ga m%t t‘t’ée’to‘—j\pll e ‘%%oct/vhgllt ?;‘8 ure é for ase? {“ Ckl ng.
W t hout anyS888PEat e¥ChbeniPLi6s, tl’“ta PEPAFEF (I B1% o PRoPFEEaBhSPi Aft er
62 w t h usenofortemd ngx pds urkee opiemi ey Clopr dvadeng funleralilng |E@serheatki ag
Wi th respeghato tie |l@.ﬂl.stle§aVi% %oﬁedthﬁt the |&miure? ppenNemnd s tthe

sl i der 37 f%mﬂgogor&ﬂ nffd | NS, il 8XRIPI Cos e, 1Y, U ACLAG, 5@%&%

[0017] In t ve e e ex osur e openi nggGl S

be shaped éleitrﬁ%f‘gsdﬁaraéllh?séhﬂ F‘éfiaef’fl r‘? s‘i%“\?ﬁeﬁﬁé |H§Stlhaﬁofhe’°6‘61ﬁ89ng
portion 36Ahef filkeufrkexmde t3@ iglides wiodelthdirr ectdomseqiiretéxpostee logeni ng

61 itS_ useg bTeQmS@Emt bleeltwcti%%a'd QTorGZ.a@feQVitdeﬁlﬁétmiib s Qtertgh?gbqr.igihng
ort =1 on XUr, ec res e
Foad beam %ﬁ t hr, ough{é’te f? 1&&{}%%@5%%;, 'thJ‘ \hmggg A et

O course, acco a e of those
linmters 6Fungtipn;

BI-if Ié‘nl 4Adjdopi miseagse| §h§r dxﬂsﬁéd hom et it e,
ono p7 acepoiatt e peatibiomdd tdrveamfdtolm gucbcelenenigacas on @R tf‘rﬁeaCbor‘ﬁchCng
portion 36Ao gne e%isieyofaftfbeteapB§Uheaapeﬂhé@e 6d1 ¢reantie Jaof med pidvented

largely vy Ei=_tro' ac%teﬁ%hégmkl@?%e YA Y Qf L hOSife m’éaQ Q@g%?@ﬂ? %kl rBatrf”t%ugz

I n addi ti on, exposur e qQpeni not necessar

linited onl8F t Soggﬁﬁﬁk? ARY, SERB ?lﬁoéngBFaEg@h i mi% eftd %ﬁtt%“ToFHéB $o as
t o be hookewrdnguretspueosf thheeegpasmeoy@emmwﬁlth@hpmserst alweerfuiorher
fromthe diygli& 4dkeThikSpbssberausse éMgnildatet e-ag216apaftiictiam tMstload

ef fectivel ye to such a limter 62 configured so that its tip 62A is
hooked on the t'oad beam 34. However, of course, the tip 62A of the limter
62 may be hooked on the | oad bean134 at another portion, for exanple, at a
side surface of the exposure opening 61. The |imter 62 can also function
satisfactorily in this case, although the effect nay be lowered a little
fromthat in the above case. [0018] To nanufacture the head supporting arm
31 configured as descri bed above, at first the slider 37 is digsposed at the
bondi ng portion 36A of the flexure 36 via a thernosetting resin with
respect to the position of the |oad beam 34 while the limter 62 of the
flexure 36 is hooked on the exposure opening of the | oad beam 34. Then, a

| aser beamis irradiated on pact of the bonding portion 36A fromwhich the
flexure 36 |s exposed through the exposure openlng 61 thereby settlng t he

= 1. . o o o



[0019] [Advantages of the invention] As described above clearly, according
to the present invention, the exposure opening used for tenporarily fiXxing
an adhesive made of a thernosetting resin for bonding the flexurgéndANGQD[]s
slider together can al so be used as an opening of the limters for
| oadi ng/ unl oadi ng and those |imters are hooked on the exposure opening. It
is thus possible to irradiate a | aser besmused for |aser tacking while
both of the nerging Iip and the limters for |oading/unloading respectively
are kept functioning. In addition, because the |aser beamirradi ati on point
is away fromsuch elenents as a GWR head, etc. that are easily affected by
heat, those elenents can be protected fromtenperature rises. Consequently,
t he head supporting armcan be fornmed in a sinple and conpact
configuratifono9fn addition, such a configuration of the exposure opening of
t he present invention nakes it possible to elimnate fragile portions from

the load beam 4. Brief Description of_ the awings: Figure 1 is circuit
bl ock diagF&nfbfp%ﬁ#ﬁﬁﬁﬁ%ﬂﬁWbQ4iﬂqﬂ5iﬁﬁfagﬁéa e@%ngPP?ﬁ l%ﬁn?ﬁﬁnﬁ&éc?%?ed
accor di ng peeshet priazegittiomventthen; eFpgemee 2(edendmd (By asbapep anbingitle
vigms of tGQuBEéﬂgsﬂﬂ@OébgﬂgsaH€1bm &megQﬁ@ﬂﬁﬂ@nﬁsoﬁuﬁheuﬁk@ﬁegﬂuhﬂvﬁﬂi;On;
and Figure . . .S Vi of; . i t a
| oad bean1b§“§ﬁ§§u?€?gﬁﬁh‘%€s f%ééﬂggggnﬁﬁegﬂfnhgﬁghhgégggﬁﬂggrfgﬁaﬁg%ﬁ(ﬁ
the present  THYEht DOV G PliCof18F SHnblf sTFERFUTe oPepipdg: wibek & 3
p JAN Z00. avay2FfurthepMefgpmngthepddtple . oHedlle Suppoing nghaw neBder . s idead
Beam 36 .. .inFl &xpir @ :36Rhe. . alBoreli RGsBaLti DN 36 . posShbrer 42 realbDedple 43
f:' Head 5¥Te§§rred QQ&QEQQeG1openiE§P0§Hﬁ%thSQhn9x§2shareh'nkggr §g€h"'
'P opening for irradiating the laser beam and opening of the
limiter.

[0010]

The method for manufacturing the head supporting arm of the
present invention 1is Jjust the same as that of the head
supporting arm composed as described above. At first, the
slider, which is to be put together with the flexure via a
thermosetting resin therebetween with respect to the load beam
while the 1limiter of the flexure is hooked on the exposure
opening of the load beam, is disposed on the bonding portion.
Then, a laser beam is irradiated on part of the bonding portion
from which the flexure is exposed through the exposure opening,
thereby setting the adhesive with its heat so as to fix the
flexure and the slider together temporarily. After that, the
head supporting arm to which both flexure and slider are fixed
temporarily is heated in an oven so as to further vulcanize the
thermosetting resin. The flexure and the slider are thus
bonded together adhesively. According to the manufacturing
method described above, the head supporting arm provided with a
merging lip and a limiter for loading/unloading respectively
can be manufactured at a high yield.

[0011]

Furthermore, the data recording apparatus of the present
invention comprises a data recording medium for recording data
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3 0 JAN 2003 -12 Cdains: 1. A head supporting arm conprising: a |oad beam
a flexure including a connecting portion connected to said | oad bean1and a
bondi ng portion; and a slider having a head on its one end and é§4ép
sai d bonding portion by an adhesive agent, wherein said | oad bean1h 2003
di mpl e for generating a ginbal notion between said flexure and said slider
and an exposure opening for exposing saigd bonding portion of said flexure
bonded at the other end, which is opposite to said one end having said head
of said slider, and a limter fornmed unitarily with said flexure is
extended onto a surface of said exposure opening, which is at the opposite
side of a surface where said flexure exists so that said limter is hooked
on said | oad beam 2. The head supporting armaccording to Claim1l; wherein
sai d exposuaml epeaadg suppshapef almmesmpsgudr ¢ ydegut idesl abevei dadi foweder

than said bandingeRYr ton ééﬂé’ﬁéé%%ﬁf%d’hédﬁ%ﬁ“ dtfh@'ﬁ@@&'%@co%dlﬂg
head supportln%_arn1accord| i mter

one side of RRATGTERpESUPLSY éﬁﬁﬁﬁmc§égh oﬁgog?dg“béﬁﬁﬁ §Wh§eﬁéﬁfﬁgr FFBm

sai d di npl ePxafmradilRerssi gfs.such a head supporting arm provided with a
merging lip and a limiter for loading/unloading respectively.

[0012]
[Preferred embodiment]

Figure 1 is a block diagram of a hard disk drive (HDD) unit
including a head supporting arm 31 manufactured according to
the present invention. A spindle motor 11 for rotating a
magnetic data recording hard disk 10 and a voice coil motor
(VCM) are controlled by a VCM/spindle driver 12. A read/write
clrcuit 14 is connected to a hard disk control circuit 15. The
control circuit 15 is then connected to the VCM/spindle driver
12. A memory 16 for recording data and control data is
connected to the control circuit 15 and the main control
circuit, that is, an MPU 13. The MPU 13 controls the
VCM/spindle driver 12, the hard disk control circuit 15, and
the memory 16. The read/write head is attached to the slider
(not illustrated). The slider 1is attached to the tip of the
head supporting arm 31. The rear portion of the head

supporting arm 31 is pivoted to the frame of the hard disk
drive unit,

[0013]

An inner crush stopper 17 is mounted at the frame so as to be
hooked on the head supporting arm 31 and used to position the
read/write head on the innermost data recording track on the
recording medium. A lamp element 18 is also mounted at the
frame of the HDD unit. This HDDP unit is loaded/unloaded
in/from the data recording apparatus. While the HDD unit
stands by, the merging 1lip 21 provided at the tip of the head
supporting arm 31 rests on the lamp element 18. If a
read/write operation is started, the head supporting arm 31 is

]



3 0 JAN 2003 -13 4, A nethod for manufacturing a head supporting arm
according to any of Clains 1 to 3, conprising the steps of: disposing said
slider at said bonding portion of said flexure via a thernnsetthg rg@b@o
t her ebetween with respect to said | oad beamwhile said limter §4 03
fl exure i s hooked on said exposure opening of said |oad beamy irradiating a
| aser beam at part of said bonding portigon fromwhich said flexure is
exposed through said exposure opening; fixing both flexure and slider
together tenporarily by setting a thernosetting adhesive with the heat of
said | aser beam and heating said head supporting armto which both flexure
and slider are fixed tenporarily in an oven, thereby further vul canizing
said thernosetting resin so as to fix said flexure and said slider together
adhesi vel y.mdvefl dedwrdeCOtiE NgeapPAr alfUsthé Nehudi N ska O@f a thegebdi Nthe
Tedl um for AARALd! Dapdat aj oA A MeadGURAARLY G187 MLARAL P UER I afdel Y
erein sal pp es;

to said data rec ; ortln arminclu
| oad beam @ IK&Rd Erlr‘fﬁzlrlﬁﬂdngflé( éBﬂ‘ﬁ‘éc’E‘i"?\g‘j‘pﬁ}? iSSP CEARBEY ed ¥9rSdld A oad
beam and a fxatdiregopotieé GiDD amd ta debrdepedhaatiquy dshahd ehrutsuone fencheand

bonded to saiLfh ReBEbPOiRPrdrPOB1bY caBReadBESE MBI Mer. Other structural

items are the same as those of the conventional HDD unit.

a

(0014

Figure 2 shows a head supporting arm 31 of the present
invention in an embodiment. Figure 2(a) is a top view and
Figure 2(b) is a side view of the head supporting arm 31. In
Figure 2(a) and (b), the head supporting arm 31 comprises an
actuator arm 32, which is mounted on the frame of the HDD unit
at the pivoting point 33, a load beam 3@, a mount plate 35 for
connecting the load beam 34 to the actuator arm 32, a flexure
36 attached to the load beam 34 at a connection point 45
({Figure 3), and a slider 37 attached to the bonding portion 36A
of the flexure 36. Herein, the slider 37, the flexure 36, the
load beam 34, and the mount plate 35 are assembled in the head
gimbal assembly (HGA).

[0015]

Figure 3 shows the load beam 34, the flexure 36, and the slider
37 of the head supporting arm 31 of the present invention in an
embodiment. Figure 3(a) is a top view and Figure 3(b) is a
side view of those items. In Figure 3(a) and (b), a head 43,
which may be an MR head or a GMR head, is mounted on a thin
film 44 provided at the tip of the slider 37. A protruded
portion on the load beam 34, that is, a dimple 42 comes in
contact with the bonding portion 36A of the flexure 36
supporting the slider 37 and the read/write head 43 so as to
enable the slider 37 and the head 43 for a gimbal motion. And,
an opening 51 is formed in the load beam 34 so as to control a
bend 52 of the load beam 34. The load beam 34, as shown in
Figure 2(b), is moved between two positions due to its bending
at the bend 52. In addition, another opening 53 is formed in

<r



wherein said | oad beamhas a dinple for generating a gimbal notion between
said flexure and said slider and an exposure openi ng for exposi

. a ’
bonding 3 0 JAN 2003 - 14 portion of said flexure bonded at tmmh-'ng 2003
end, which is opposite to said one end where said head of said slider is

provided, and a limter forned unitarily with said flexure is extended onto
a surface of said exposure opening, whickRk is at the opposite side of a
surface where said flexure exists so that said |imter is hooked on said

| oad beam . A A?. AlALR Al Ae. AR AR AUL. A, . Ay. Af, . Au?. Ay. Al . A+l / 46 ;<IJ

~ytoje [V]ca] ca]ca]ca] ca]ca]ca]ca] ca]ca]ca]ca]c(alc(a]clLa]ca]ca]ca]ca]calc
aJ cal ca]calc”™a]ca]calc”talcalcalc(aUc(a]c(a! opH I L

the load beam 34 at a position corresponding to the head 43
provided at the tip of the slider 37, so that it is used to
guide a connection wire, etc., for example, from the head 43
onto an opposite surface of the head 43 of the load beam 34,

[0016]

The most conspicuous feature of the head supporting arm 31 of
the present invention is forming of an exposure opening 61 for
exposing the bonding portion 36A of the flexure 36 bonded at
the other end opposite to one end on which the head 43 of the
slider 37 is provided, as well .as extending the two limiters 62
formed unitarily with the flexure 36 onto a surface of the
exposure opening 61, which is opposite to the surface on which
the {lexure 36 exists so that the tip of each of those limiters
62 is hooked on the load beam 34. With the configuration of
the head supporting arm as described above, the exposure
opening 61, it 1s possible to 1irradiate a laser beam on part A
of the bonding portion 36A from the top as shown in Figure 3(a)
for laser tacking. Without any dedicated opening 61, 1t 1s
also possible to form each limiter 62 with use of the exposure
opening 61 provided to enable laser tacking with respect to the
load beam 34 so that the limiter 62 prevents the slider 37 from

abnormal actions, for example, when in unloading the head.

(0017

In the above embodiment, the exposure opening 61 1s formed so
as to be shaped almost squarely and larger in size of one side
than the bonding portion 36A of the flexure 36 in the width
direction. The exposure opening 61 1is used to set the 1two
limiters 62 provided at both ends of the bonding portion 36A of
the flexure 36 in the width direction with respect to the load
beam 34 through 1itsclf. 0f course, according to the shapc of
those limiters 62, that is, if only one lumiter 62 1s provided,
for example, at one place 1n the center of the width dairection
of the bonding portion 36A, onc side of the exposurc opening Gl

may be formed more largely at least than the width of those
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To manufacture the head supporting arm 31 configured as
described above, &t first the slider 37 1is disposed at the
bonding portion 36A of the flexure 36 via a thermosetting resin
with respect to the position of the load beam 34 while the
limiter 62 of the flexure 36 1s hooked on the exposure opening
of the load beam 34. Then, a laser beam is irradiated on part
of the bonding portion 36A from which the flexure 36 1s exposed
through the exposure opening 61, thereby setting the
thermosetting adhesive with the heat ol the laser beam so as Lo
fix the flexure 36 and the slider 37 together temporarily.
After that, the head supporting arm 31 to which both flexure 36
and slider 37 are fixed temporarily is heated in an oven so as
to further vulcanize the thermosetting adhesive. The flexure
36 and the slider 37 can thus be fixed adhesively. The most
important point in the method for manufacturing the above head

supporting arm 31 1s laser tacking through the exposure opening

61 used for hooking the limiters 62 on the locad beam 34. Other
processes may be the same as those of the conventional
manufacturing method. According to the manufacturing method
described above, therefore, it is possible to manufacture ULhe

head supporting arm 31 provided with both merging lap 21 and

limiters 62 for loading/unloading at a high yield.
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[0019]
[Advantages of the invention]

As described above clearly, according to the present invention,
the exposure opening used for temporarily fixing an adhesive
made of a thermosetting resin for bonding the flexure and the
slider together can also be used as an opening of the limiters
for loading/unloading and those limiters are hooked on the
exposure opening. It is thus possible to irradiate a laser
beam used for laser tacking while both of the merging lip and
the limiters for 1loading/unloading respectively are kept
functioning. In addition, because the laser beam irradiation
point is away from such elements as a GMR head, etc. that are
easily affected by heat, those elements can be protected from
temperature rises. Consequently, the head supporting arm can
be formed in a simple and compact configuration. 1In addition,
such a configuration of the exposure opening of the present

invention makes it possible to eliminate fragile portions from
the load beam.

4. Brief Description of the Drawings:

Figure 1 is a circuit block diagram of an HDD unit including a

head supporting arm manufactured according to the present
invention;

Figure 2(a) and (b) are top and side views of the head
supporting arm in an embodiment of the present invention; and

Figure 3(a) and (b) are top and side views of an embodiment of
a load beam, a flexure, and a slider assembled in the head
supporting arm of the present invention.

[Description of symbols)
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d - Head Supporting Arm
EYNC 104| 34 ... Loag Bean
36 ... Flexure
36a .., Bonding Portijon
37 ... Slider
42 .. Dimple
43 ... Head
51, 53 . Opening
61 .., Exposure Opening
62 ... Limiter
624 .
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Claims:
1. A head supporting arm, comprising:

a load beam;

a flexure including a connecting portion connected to said load beam and a
bonding portion; and

a slider having a head on its oﬁe end and bonded to said bonding portion by
an adhesive agent, wherein

said load beam has a dimple for generating a gimbal motion between said
flexure and said slider and an exposure opening for exposing said bonding portion of
said flexure bonded at the other end, which is opposite to said one end having said
head of said slider, and

a limiter formed unitarily with said flexure is extended onto a surface of said
exposure opening, which is at the opposite side of a surface where said flexure exists

so that said limiter is hooked on said load beam.

2. The head supporting arm according to Claim 1;
wherein said exposure opening is shaped almost squarely and its one side is

wider than said bonding portion of said flexure in the width direction.

3. The head supporting arm according to Claim 1;
wherein said limiter is hooked on one side of said exposure opening, said one

side being away farther from said dimple than other sides.
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3z10% () - ]4.10%&IA§ )nielthod for manufacturing a head supporting arm according to any of

Claims 1 to 3, comprising the steps of:

disposing said slider at said bonding portion of said flexure via a
thermosetting resin therebetween with respect to said load beam while said limiter of
said flexure is hooked on said exposure opening of said load beam;

irradiating a laser beam at part of said bonding portion from which said
flexure is exposed through said exposure opening;

fixing both flexure and slider together temporarily by setting a thermosetting
adhesive with the heat of said laser beam; and

heating said head supporting arm to which both flexure and slider are fixed
temporarily in an oven, thereby further vulcanizing said thermosetting resin so as to

fix said flexure and said slider together adhesively.

5 A data recording apparatus, including’

a data recording medium for recording data; and

a head supporting arm that moves relatively to said data recording medium;

wherein said head supporting arm includes;

a load beam;

a flexure including a connecting portion connected to said load beam and a
bonding portion; and

a slider having a head on its one end and bonded to said bonding portion by
an adhesive agent;

wherein said load beam has a dimple for generating a gimbal motion between

said flexure and said slider and an exposure opening for exposing said bonding
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where said head of said slider is provided, and

a limiter formed unitarily with said flexure is extended onto a surface of said

exposure opening, which is at the opposite side of a surface where said flexure exists

so that said limiter is hooked on said load beam.



