; e3e , X 6T T1 ~ MAY 2003 , HEAD SLI DER SUSPENSI ON, HEAD ASSEMBLY,
METHCD OF MANUFACTURI NG THE SAME AND | NFORVATI ON RECORDI NG AND RER 1]
APPARATUS BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention rel ates.t@ a head slider suspension for nounting thereon a head
sl 'der having at |least either a recording el enent or a reproducing el ement)
a head assenmmmmm ' e head slider suspension and the head slider
mount ed t her mmwmwmmﬂ of nanufactfring the same and an information
recordi ng/ reproduci.ng apparatus conprtsSing the head assenbly. For exanpl e,
this invention relates to a head slider suspension using a magnetic head

el enent as 14 t ' head

asserbl y. a HEARSSEIPERSEISTTIbION. HEADERCSTARRES. METHOP, OF

recordi ng/ | I 4R A rt In
general , aﬁﬁ@iﬁ’%@w&fﬁ@m gﬁ‘ﬁﬁﬁ#‘@ﬁ(ﬁ@mé&%ﬁ%ﬁf@ r oduci ng
capabl e of 1 oatabl y soppl RERRATHIEING AEBARATDSS 2 head o oment, &
capable o oatably s a head elenent, a
suspensi on section for supporting the slider support section, and an arm
section for supporting the suspension section and to be driven by a driving
mechani sm such as a VCM (voice coil notor). While the head slider is

| evi t at eBAGKGROUWND QB THE ENVENTEONIr f ace of a *~~xux~z* 1 4 MAY 2003
-2 di sk-shaped magnetic recordi ng nedi um by such a mechani sm information

i s reprotucPibliiloftheInvestaonied on the recordi ng nedi um such as a magnetic
di.sk by the head el enent, and the head slider can be noved al ong the

surface of the TROpFédent iRFQHtiNBeldBsl 407 head slider suspension for
)

mounting thereon a head slider having at least either a recording element
or a reproducing element, a head assembly having the head slider
suspension and the head slider mounted thereon, a method of
manufacturing the same and an information recording/reproducing
apparatus comprising the head assembly. For example, this invention
relates to a head slider suspension using a magnetic head element as the
recording element or the reproducing element, a head assembly, a method
of manufacturing the same and an information recording/reproducing
) apparatus.

2. Description of the Related Art

In general, a head assembly for use in an information
recording/reproducing apparatus such as a magnetic disk device comprises
a slider support section capable of floatably supporting a head slider having
a head element, a suspension section for supporting the slider support
section, and an arm section for supporting the suspension section and to be
driven by a driving mechanism such as a VCM (voice coil motor). While

the head slider is levitated at a fixed distance from a surface of a

IR
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On the other hand, this type of apparatus generally has a plurality of
magnetic recording nedia and a plurality of head sliders because of a
recent request for a |large storage capacity. Such an apparat us Haé MAY 2003
structure in which one head slider is disposed so as to face each magnetic
recordi ng nmedi um surface and each head slider is supported by each

i ndi vi dual suspension section. Heretofore, a plurality of arm sections have
been integrally nolded by nolding or the like for the purpose of reducing
cost and ot her purposes, as di scl osedZn Japanese Unexam ned Pat ent
Application Publication No. 4-76882 (Japanese Exam ned Patent Application
Publ i cati gn, No. 7-122984) or Japanese. Unexam ned Pai ent Appl. catj.on

Publ | ot | kIaPER TSEREHe Fspr R IBP G D GOt A meChaPis GRU R pER os e
publ i cations or_  Japanese Unexajm ned Patent Application Publication No.

1- 130318, lsmmg PrFEEPRASHO the %ﬁfﬁb@lﬂgilﬁﬁ&t"% SHERASA i ders are
formed separately fromthe armsections and then the suspension sections
are conncoaguetie diskby the hiead glement, sad thenkeadrsliderican bpymayedmlong uat or
assenbly (hereinafter referred to as an HAA) has heretofore conprised a

pl ur al i t ythefsvafavesfdhe anagnetiptrecoadingymefliwospensi on sections and a
plurality of head sliders as a whole. The related art of this type of
techni que i s th@n tife atherdivthd) thisygle ofappiaratiis generaliphiasal pluralisy i der
support section are integrally 1 4 MAY zuo3 -3 nol ded as disclosed in

Japanese {figxanetiesecdtding MelRfghd ARRuraBty OMéAdlidedkibedalibe offid- 056078 or
Japanese Unexam ned Patent Application Publication No. 01-285061, for

oS . on on lid
cuyppor ¢ raEhENeEfbet ou s i SeoldpeMapBbitg? Stk Bihprne ARG 00 B\ 0 T
Japanese | ﬁégér{hg%gn Eﬂk@ﬂ bone R de? ri? %O:S @5&6 foig Eglr)\l%lcsegtg 'c%791%é§etifcor

i nst ance conprising a p rons,” a plurality
of suspension.sectipns and. a plyral{t f .head sliders,as descri bed above)
't is, noReving edinay Firtage Aot sach Head SR in FriPoRted PR a8 icrmand 1 or
productian . of..a smal|l quantity of n es., The reason is,.as follows.
Vany typdBdgyidipbeisnenstbrosectine n Hsgtetold. ip iy 6ERTR seBgRs must be
provi ded .in qrder, to produce various ki nds of. di sk apparatus gach of which
meets a Lhﬁvqﬁeeesip'@&maémme q@xgmoiti%%w%&@; iRWrP9Ee Ohe |ike). This
is not efficient in design, manufacturing and inventory control. Wen the
suspensi dedyeng;cost aaﬂ@tger nﬁup@esaa%d@pﬁmﬂen%nen% apgnedand t hen
the suspension sections are connected to the armsections as described
above, t Ratent ApplisativhdfublicatiorhNond16882d7apangserfixamined Patentased and

t hus the manufacturing and conponent control are conplicated. On the other
hand) a HipplicatiomoPubleatiemNon7c 128984 iong apanese Bpexhmined Ratent havi ng a

fl exure section for supporting a head, the arm section for supporting the
fl exur e ZApplicaticanPublication Nye 10c0B1 2% €or exarhple. s INMgrmovenoad disclased sect i on
is disclosed in Japanese Unexam ned Patent Application Publication No.
44123376 ihIhpsepabliCietiens oNJapafésMdexaindied PatehtMpplidddion 4 exanpl e. This
mechani sm can sol ve the probl em caused by | ack of strength of junction

bet ween tPglicatioa 6! $-1301318, t}i&&ﬁsp%h@ﬁf@éé&ioﬁﬁﬁoﬁ%ﬁb@&@irﬁg firdhedd on in the
nunber of conponents of the whol e apparatus, or the like. However, this

head suppiderdRF Rt Separatdly Tk The HinREédiRialdgP@at e the head

support nmechanisminto the nagnetic disk apparatus, two head supporters

each of Ws?@n&i@ﬁ%ﬁcﬁ S BP% E%r?:iectt{kﬁtd Eﬁfﬂ@km}aﬁ AeitSéetitns. C?*m.‘i% ed by
I'ng ron w each other, a

means of a I'n conbl na nd a palr of connected

head support, apparatuses is.attached 0 a shafit e W r e-wound
corl T or e hRER otk cRens iy BEriSphes R RE to b BN B i T o ng
mechani sm for .driving.the head su rt apparatuses is supported.in such a
manner ¢ Meretaferegomprised g lnEalityith aron SEHIONS, 3 LR PEAHPRSION at uses.
In other words, a_pair of head support apparatuses is substantially treated
as one a§§§ﬂ9¥%?néﬁﬁpkﬁéhﬁhﬂfb?ﬂ%ﬁ1dﬁ@ﬁﬁ5%GHH@?{ appar at uses cannot be

i ndependently treated. Thus, this apparatus is _considered to_have
difficulty in b&begelatefliart of this typeof technigue hethatan armoands a smal |
quantity of many types. SUVMARY OF THE | NVENTI ON The present invention is
desi gned gimba¥ eoxstitmtirge a fpare gbtlng shdebéswpport sectian are bitegrallpf t he
invention to provide a head slider suspension, a head assenbly, a method of
manuf acturing the sane and an i nformati on recording/reproduci ng appar at us,
whi ch can reduce a manufacturing cost by reducing the nunber of conponents
and can be




~ 4 MAY 2Cli~ flexible in the production of a small quantity of nmany
types. A head slider suspension of the present invention on \/\ﬁll}:g,]pﬁ Q@@gﬂ
slider including a head el enent capable of at |east either recéo g or
reproducing information to/froma recordi ng nmedi umand a driving coi
constituting a part of a driving nmechanismfor noving the head slider
relatively to the recordi ng nmedium can be nounted, conprises only one
slider support section capable of floatably supporting the head slider and
only one coil support section corresb@ﬁding to the slider support section
and bei ng capabl e of supporting the driving coil by itself, wherein the

slider su t, se¢tion and .t he coi}; support t tif.ute a part of a
conti nuoﬁggel‘%ﬁﬁ %‘ﬁgpoﬁﬁ‘gf%llﬁﬂﬁn?ﬁ? p&%&g‘éﬁ‘%‘&iﬁﬁh‘;}’m&aﬁgap f‘i‘td‘é? suspensi on
of the present [nvention, one cojl su t secti i.s provi.ded

corres porﬁﬁ‘wgc’“'tttf’ 8- §$’|0§§B7§ﬁﬁgﬁpﬁ@g‘gﬁ’@ﬁ?“&ﬁﬂgmﬁegﬁ)ﬁﬁﬁméﬂ%ort section
and the coil support section constitute a part of the continuous structure
i ncl udi ngPwhligasion Ney 01-288063+ for exampleac Mareavers angxanplepimwibach can

i ndi vidual ly support the driving coil. Thus, each head slider suspension
can be i ratep@cthgnid mountad enl assllestrsupport ¥echamisnheemipsisinizthes uspensi on of
the present invention may further conprise only one suspension section for
suppor t i ngmspeasiohiadl thlgpin) is deseribed inddpankye Brantined Paténon for
supporting the suspension section, wherein the suspension section and the
arm sect i Dppli@itfdn PlbRcaidi No. 06-0708480dr indPargeest ructure. Preferably, the
suspension section is flexible and the armsection is rigid. The driving
mechani sm may b AL - A i a

pr)edet erm ned f ;F)?gg% n 4 él\?/)%nﬁqs‘%% d gll%}g\lllo Oie‘gtﬁg:ﬁﬁpég’l %gg%%gﬂy%e head

sli der Séé?xgﬁgé%}%.s o{xésflﬁ{xg J ﬁ&HBErﬁi:laé%(ﬁQH&?g taﬁstgé:s}[c ad'dbo\veditng, @ hole

which th pi'vo I'Ns rou I's case,’ preferably,
th t ti ti t t, .of th ti t { . Still
anot hor | HEEVEF, AEPelif 48 cpdyes i efarhife mesfing X dr AR TR prodieicn =
conpri se i T attern electrical Ly connect.abl o th ead slider.

Pr g}) elr abl ,avglﬂléﬁaﬂ‘&? Yy t“?%‘i%&@&sen(ﬁ’ef‘?e@ﬁ?’ﬁ‘ AR a?&?]i?w‘%ur elf he second

surface of continuous_structure, This wiring pattern may . extend from
Che fir stof SAAGEAGH Ok WBICBAER R A HBIQHS SRACHICATION, dRHEE BRBTAdedin t he
continuous structure and_to the second surface, reach_the slider support
section ®iderta/produse vamausdengs of disksapppratug gpeh of which meetya which t he
head slider is to be placed. The wiring pattern may also extend fromthe
first sunnique specification(¢.gudhe storagetcapacityioz thed nibiisgrethol e bor ed
through a part of the continuous structure and to the second surface, reach
t he sli deffiseppin design; manufacturingand hnvenhoryecentyol.t he slider support
section, on which the head slider is to be placed. A further head slider
suspensi on of t Néhen tisemaspensior seamiomyareforied separatelbefram the agmat ed
circuit chip on which circuits associated wth an operation of the head

slyi der arsectivheghdtthen thé subpéregonisectiony srs ¢ormvictedrtythicatmeetionon t he
continuous structure surface facing the recording nmedium Still another

head asseglieschbed ABoPEahRBE id A'120bleal tkATHd Hembar BEaémpbhets iBUSPENSI ON
havi ng any one of the above constitutions and a head slider floatably

SUPPOT t eGnidbakfd anll thes the MRhhIeeeihe And cdnifod@dtontrol arbAY 27T U~ slider
suspensi on. Preferably, the head slider is |located on the wiring pattern
covering cBH:Z)lﬁ:Laitéj(Er support section. A nethod of manufacturing a head
slider suspénsion according to the present invention is applied to

manuf acture a hgad,,sl | D i [ - i i.ncluding a
head el enment ca?gloﬁ}g %‘?l%gth%?@ag}? é@@%@bo\?@%‘%&% r?g&ggoﬁl ﬁsgéﬁcﬁq‘ng
informati,on to/froma recaordi ng medi um.and. a driving coil ,cgnstituting a
bar ¢ of dntherg] AyRbEe A GRE A Ie R HGHORdon spP Uittt Headaf iR B | o he
recordi ng nmedi um can be nounted. The nethod conprises the steps of formng
only one Sgftigm forssupertingdhe; flgxurg seshen gnda BQ’E’&%‘SIb%é)bW%q% 't he head
slider and form ng only one coil_ support section corresponding to the
slider sspppertingthe anm sacbionds|disalesest in dapaness YaexamingsaBatentt
supporting the driving coil by itself, wherein the two steps are

subst ant iApplicatiomcPublertion Noedut23876epabygse Ratesit Nor 2814 fogect i on and
the coil support section constitute a part of a predeterm ned-shaped
continuous structure including no joint area. In the method of

manuf acturing a head slider suspension




according to the present invention, the step of formng the slider support
seCtion and the step of form ng the coil support section are s%ﬁzt@ntifUIy
concurrently executed, whereby the slider support section and t Y| 03
support section constitute a part of a predeterm ned-shaped conti nuous
structure including no joint area. Another nethod of manufacturing a head
slider suspension according to the present invention may further conprises
the steps of form ng only one suspension section for supporting the slider
support ~ 4 MAY Z' 0~~ _g. section afkd formng only one arm section for
supporting the suspension section, wherein these steps are executed

substanti al | ONGHr.r ent wi th the,stgps of,formn h | i der support
section aW¥PI%'C§mISE$B%NS@§8PiS8LYe ﬁﬁ@%@ewﬁ@“&g@gﬁg%ﬁ?secu on and
the armsectio alJ_so Qon%%itute a part of theﬁ&nti uous structure. The
step of f%?F‘Pl‘i‘Eng HungHAn between the cempprentsy Thys, fRsARMATAIYCAR ep of
partially rolling one plate material and thereby formng the material

havi ng potahievesa dednetionmin the numbenof scompengnty ef fdmwhﬂé aprayatis, appl yi ng
die cutting to the rolled material. Alternatively, the step of formng the
cont i nuousr therlike.ure nay include a nold forming step of forming a nold

having a cavity with a shape corresponding to an outer shape of the

conti nuous struHowever)this dadsuppoti echgnishe has\d psobdémt hdonol d with a
predeterm ned material and solidifying the material. A method of

manuf act Uidtiglly ik popatetiel hesdCiipdirt thdchahlion RAGSEHY miaguetik dik conpri ses
the steps of formng a head slider suspension by any one of the above

et hods afpRaNAGHY el bifadiRad eabh U witidARGREL B Rith BPHY 1 N0 the head

shi der ont er suspensi on. I nformation

recordin | f I - ' : 15es a
recordi ngllnlr’tr%{ag%ﬁg{ﬁ%}eﬁ%%a‘gog#ﬁtne&ll)%ﬁ]%gglﬁqlggn%lggg%{g:gg{bgﬂﬁggﬁggenbl y and a
driving nechanjsmfor _drivi t he d assenbly _so to. ead
11 der CofeHOthEkartle B f chotnlered Bnd BREPY mpbdeBiesh o RRchEf 1l “The
information recogdi ng/ reproducin ratys conprises a plurality of head
assenbl i éé?h'ﬂ‘/ﬁer q{ngFe"’ ﬁe‘&ﬁea‘&%}fﬁg‘iﬁzg"% VIR S YHIEH EOY MEPY en, wher eby
t he 1 4 MAY 2Q03 -9 respective head, sliders Qf the head assenblies are
movabl e iGoBEREMIBE A rgﬂ.lrt@imﬁﬁ dxiyang mechanisp;fer §l,vm5&{3ﬁﬁs§3aﬁap%ant ages
of the invention w |l appear nore fully fromthe follow ng description.
BRI EF DEpRapatwyes @F supporied\in mach pi panner shat the eqibis logated; ketweenan
external constitution of a magnetic head assenbly according to one
enbodi nerthedwo headosepport appacatuses. Fmotheriwordsc aqsir ofbeadguppartew t aken
along line Il-1l of Fig. 1; Fig. 3 is a cross sectional view taken al ong
| i ne |11 -dpparatusesgs substaindially ireatedoas epe essemblyi, enddthetindivadual nal
constitution of a head
head support apparatuses cannot be independently treated. Thus, this
) apparatus is considered to have difficulty in being sufficiently flexible in

the production of a small quantity of many types.

SUMMARY OF THE INVENTION

The present invention is designed to overcome the foregoing
problems. It is an object of the invention to provide a head slider
suspension, a head assembly, a method of manufacturing the same and an
information recording/reproducing apparatus, which can reduce a

manufacturing cost by reducing the number of components and can be



slider of the magnetic head assenbly shown in Fig. 1 and a peri pheral
portion of the head slider Fig. 5 is a perspective view of the Qg@gg U
constitution of a magnetic di sk apparatus which the head assenbl gﬁ
to one enbodi nent of the present invention is applied to Fig. 6 is a cross
sectional view of one exanple of the constitution for manufacturing the
magneti ¢ di sk apparatus by using the head assenbly of the enbodinent Fig. 7
is a cross sectional view of another exanple of the constitution for
manuf act uri ng the magnetic di sk appafa@tus by using the head assenbly of the
enbodi nent Fig. 8 is a cross sectional view of still another exanple of the

constitut f ar nuf gcturing the n I sk a ratus by using the ~
~1A ~ é'lex Is 1nd: 38%?? g? Tgﬂﬁ %ﬁtﬁﬁﬂfna}f}yg Sis a cross sectional
Vi ew of a further aé*arrpl e of the, consﬁmt ution for manufacturing the
magnetic di sk afphead sladeysuspengionnd the aresentcimyeytion onieh mgpﬁént Fi g.

10 is a cross sectional view of a further exanple of the constitution for
manuf act @lidey in¢lodingymdiend edemient pppakie of abyeastieitherirecondinig assenbl y of the
enbodinent Fig. 11 is a cross sectional view of a further exanple of the

reproducing information to/from a recording medium and a driving coil

constituting a part of a driving mechanism for moving the head slider
relatively to the recording medium can be mounted, comprises only one
slider support section capable of floatably supporting the head slider; and
only one coil support section corresponding to the slider support section
and being capable of supporting the driving coil by itself, wherein the slider
support section and the coil support section constitute a part of a
continuous structure including no joint area.

In the head slider suspension of the present invention, one coil
support section is provided corresponding to one slider support section, and
the slider support section and the coil support section constitute a part of
the continuous structure including no joint area. Accordingly, each head

) shider suspension can individually support the driving coil. Thus, each
head slider suspension can be independently treated and driven.

Another head slider suspension of the present invention may
further comprise only one suspension section for supporting the slider
support section; and only one arm section for supporting the suspension
section, wherein the suspension section and the arm section constitute a
part of the continuous structure. Preferably, the suspension section is
flexible and the arm section is rigid. The driving mechanism may be

constructed so as to swing the head slider around a predetermined fixed



constitution for manufacturing the magnetic di sk apparatus by using the
hedd assenbly of the enbodinent Fig. 12 is a perspective view of the
external constitution of a head slider suspension nanufactured 4yl #MREDpg
of manufacturing the head assenbly of the enbodinent Fig. 13 is a cross
sectional view taken along line XII1-XI1l of Fig. 12~ Fig. 14 is a cross
sectional view of one step of the nmethod of manufacturing the head assenbly
of the enbodinment Fig. 15 is a perspective view of one step of the nethod
of manufacturing the head assenbly of &he enmbodiment Fig. 16 is a
perspective view of the external constitution of the nmagnetic head assenbly

ecti onarPYPLERRTREly BT Rbe o Sk SpPhngio 5y RlyheP cprabeish”. 1 °°°
and Fig. 46omiod SEROhROROIE PO MR Cog PR MR to e abpeedt the head
slider of the magnetic head assenbly shown in Fig. 16 and the peri pheral
portion ofhrenghhelu thisaase, prodemablyi heroorertrsegtiononstit wies {
EMBODI MENTS Enbodi nents of the present invention will be described in
det ai | betheveontiduousfstractoeet o t he acconpanyi ng drawi ngs. (First
enbodi nment |
Still another head slider suspension of the present invention may
further comprise a wiring pattern electrically connectable to the head
shider. Preferably, the wiring pattern extends from the first surface to the
second surface of the continuous structure. This wiring pattern may
extend from the first surface of the continuous structure, around one end of
the continuous structure and to the second surface, reach the slider support
section and cover the surface of the slider support section, on which the
head slider is to be placed. The wiring pattern may also extend from the
first surface of the continuous structure, via a communication hole bored
through a part of the continuous structure and to the second surface, reach
the slider support section and cover the surface of the slider support section,
) on which the head slider is to be placed.
A further head slider suspension of the present invention may
further comprise an integrated circuit chip on which circuits associated
with an operation of the head slider are integrated. The integrated circuit
chip may be located on the continuous structure surface facing the
recording medium.
Still another head assembly of the present invention comprises a

head slider suspension having any one of the above constitutions; and a

head slider floatably supported by the slider support section of the head



Fig. 5 shows an external view of a nmagnetic di sk apparatus which enploys a
head slider suspension and a head assenbly according to the firs Y. 2003
enbodi ment of the present invention. In this enbodi nent, the mag e%ﬂ@AdisE
apparatus using a nethod called a CSS (Contact-Start-Stop) nmethod will be
exenplified and described. This magnetic di sk apparatus conprises a
plurality of magnetic disks 1 (hereinafter sinply referred to as disks 1)
as recording nedia, and a plurality of magnetic head assenblies 2, each
assenbly corresponding to each disk surface. The disk 1 is rotated by a
spindle notor 4 fixed to a housing 3. The magnetic head assenbly 2 is
rotatabl y,attached to a fixed,Ri vgt fixed to,th ousikng 3, through a
bear | ng. SHAPH strpensifo dP TRty e Rend fiffer BaociaH OB bR HeRinthos el | o5 2
are attached to the fixed_pivot 5 through the conmon bearing 6, whereby the
pl ur al i t PadterRLgNernng tﬁ@é@! 8% SURBPItSECHORr o jntegral |y swung. A nagnetic
head slider 8 (hereinafter sinply referred to as a head slider 8) ' 4
MAY ~~a~ - 12 i n8imethad ef meaufadturngta baad shdex susnension ageordiag ton one end
of the magnetic head assenbly 2. Each nagnetic head assenbly 2 is | ocated
so that #he presdmanventieniid applied t¢ mamdactweiadbeadskidgr fuspension surf ace of
the disk 1. The air bearing surface neans the surface of the head slider 8
faci ng t o whith d heddishideRinttadingda hkadehanehticapablabfat vasveithdrwi th a
driving section 7 for positioning the head slider 8 on a track of the disk
1, the dipdorAth@6F Férddach® inBordh£36% e6VHUM bhRcOtdifg nfétHunl afid a t he rear
end of the nmagnetic 'head assenbly 2. The driving section 7 includes a voice
coi | not gr. J45i, 0g: j [ ' . ey & a coi
ggﬁg@# (E)!%l %gnéﬁﬁﬂ'ingfg ﬁt}ﬁ of Emrﬂlgggﬂgéﬂ?{!ﬁgfn%g nfifig 2hé ger}i

(Qescrib I spose e rear e magneti c head assenbly 2,

or the Ii . Y | ] t { C head
assenbl ysga?alf gﬁﬁ%’% h'eéqfh%?ecf céé%d\}ggﬁﬁ%%ﬁuglnﬁ%;e% ﬁﬁ%gﬁs'l :ﬂlg?aep&%ﬁg&a#} be noved
in a radial dire%%iop off&he di sk ﬂ. Here, the digk(%.corre on?s to one
speci i c “¥PRFSEE the stenrotforming pplyieng thdersunnert gectioncanablet i on. The
head slider corresponds, to one.specifig¢ exanple of "the head slider"” of
e pr s Haptabiy SpPoRang phe Begi sHeBr adforsRin]y Sne sl SuBBitk *t o one
speci fic exanple of "the head assenbly" of the present invention. Figs. 1
to 4 shofeetn egresnansipg to the g éehé‘&EP%¥§§§%‘P‘§ﬁ ti’@é@ﬁcﬁ“?é’%s‘l%@'\‘i rst
enbodi nent _of the present invention..SpeQifigaluy, t hese _draw ngs show t he
const i t ubeing espable ofguprertingthendrivingenil by itself; wheneigideitwosters appar at us
shown in Fig. 5. Since the head slider suspension according to one
enbodi meare sabstaatiallyscomcurrentht executed ewhextibythieyslider shpportasestion| y
according to this enbodi nent, the head vl 4 MAY ~uu~ -13 slider
suspensi andwhelcollsuppert sdetidnbeinstitite a partiofa predetermindtbshapell assenbl y.
Fig. 1 is a perspective view of the magnetic head assenbly 2 seen fromthe
si de oppostirudws stractire ihehrding noyoitcareaFi g. 2 is a cross sectional view
taken along line Il1-11 of Fig. 1. Fig. 3 is a cross sectional viewtaken
al.ong l'ine |11 -k theoinethed ofl manfacthrbipashebdaslideaduspenidon 8 of the

ghetic head assenbly 2 shown in Fig. 1 and a peripheral portion of the

head sl i gdedordingsfifthd prigehb thvirifon) the Reepbf forfidh RHe 8HHERSEppddE Shown in
Figs. 1 and 2, the magnetic head assenbly 2 conprises the head slider 8, a

head sl i Qé‘cghgyéﬂ& ‘ﬂﬁ% g&g&a%ﬁfé:éﬁg RRE'chil %ﬂggﬁi;tl ﬁ@i@n%lﬂe%‘bs&nt?&l a_wring

unit 20 an col | o the he er suspension 10. The head

sl i der SH§P§H§' ﬁggﬁr' i HBR&FE Al i ng a gi nba
structure Tor #'ﬁg%tl;gﬁ y shﬁg?‘f%g&% %Z&%ia shi 3%?‘&% diyﬁes gglgsi on section
12 for supporting.the slider suppordt section .11 n_amnmsection 13 for
suppor t | HOPRHS SEtitR SeRnh AT Ura SRR i SRR ERRE, 14 For
supporting the coihvgo. The. sl i der support section 11, the suspension
section FENCtye ICHAUBEMOIMMAIEA { he coil support section 14 constitute a
part of a contipuoys struycture including no joint area. That is, these
sections are i &WIWG?W@PH“&%HH&BSQ h?%‘iﬁiiﬁ?r SRRPEOEIe no seam anong
them As described bel ow, such a continuous structure is fornmed of a

met al | i caensrdingato thecpresentinyention maysfuathdrecomprises theostepmobr gani ¢ resin
material, for exanple. Here, the slider support section 11 corresponds to
one specidrimng oty loaeauspéiaonlsedaon fopsaporseg thenslidelr stipportr esent

i nvention. The suspension section 12 corresponds to one specific exanple of
"the suspension section” of the present invention. The arm ,'~ ~ NAY




-14 section 13 corresponds to one specific exanple of "the arm section" of
the present invention. The suspension section 12 has fixed flexibility so
that the suspension section 12 can flexibly support the slider sqp@qyw 2003
section 11. The arm section 13 functions as a rigid support nenber. part
of 'the arm section 13 has a connect section 50 into which the fixed pivot 5
(Fig. 5) is to be inserted through the bearing 6. The connect section 50
has a thrust thickness (a thickness in an axial direction) required to
surely (not loosely and obliquely) codiect the fixed pivot 5 to the arm
section 13 through the bearing 6. Here, the connect section 50 corresponds

to one specific e | e of "the connect section" pf the present invention.
The i r 1 HECHIRL 258 TPBnhg prly e astioR f suBibeeftin BE sRESGRAPRG it 20
has a flexible wiring pattern film 21) I.C chj.p,.22 | ocated on jhe wring
pattern fSeckon; Wheseanthese steps) arzsextﬁpgﬁ%bséﬁnﬁﬂgwﬂecwep ¥ Withi ng
pattern film21. The wiring pattern film 21 includes a wiring pattern (not
shown i n thiegteps ofifrming the sbdersuppertaectdon andthe codguppgrt seakivmmde of an
insulating material (e.g., the organic resin material such as polyimde),

t he coat iwhefdhynthesamspensionrsgctiog anidr theganm seetion alBoconstitutg ppattern film
21 is stuck on the surface of the head slider suspension 10 with an

adhesi ve ¢fitheftontintous Btriceurh| YThd siepwffongimptietonthvucusstiadturdi n film
pattern made of, for exanple, copper (Cu) or gold (Au). Further) the wiring

pattern rgan RRIGERR6RThgtep QP PaFtihAY ¥ol1aio R pIhte N flerfdl AGidetherdbye | C chip
22 is used to generate a recording current to a magnetic head el enent (not

shown in a5 é}hpmteﬁai'tﬁagnﬁge' Si&fon di?ﬁr@x{éﬁgitflﬂﬂ?nersgpé Wehbon 11 ~ MAY

2?0 -15 signal " and to swtc ween recor and reproduction, or the

| t ke. Pr bl .Chi { ogal a [ to the
head sl i g:gl‘r%{lglé éfﬁ%tbrgpéﬁ?%ggge %ﬁt&%ﬁosﬁr?reaﬁogleg% g#érﬁ t Z}lg‘l&%%lltgje&innect ed to
the wiri patte t hrough pads on the wirin attern filmg.21.. The term nal
2371 s cortleten of forriod Bpspatmpel stistuts By Bebile s mad Frpink ot orn
film21 corregponds to o specific exanple qf "the wiri ttern" of the
br esent (SR A FOTRIDEHOmA BAVEIES CEEy b auhans CHraphraEhEiRetcl r cui 1

chi p® of the pyesent .invention. The coi| support tion 14 extepds from
the rear WEr Bf‘aP‘h@ thecoantiueys sz“%‘HS%’taa‘F# F‘a"lt?li/ofggf%F EA¥IX Bk direction
opposite to the head slider 8). The cqil suppQri section 14 includes two
support theaeaeldiwithom predatermined mageria) and spiddyinesthermaterial. The coil 30
is fixedly bonded to the support pieces 14a and 14b with an adhesive 40 in
such a manner t Hemethed ebmandda¢turingnalhieatd agsembleaccording totheupport pi eces
14a and 14b. The coil 30 has a function of generating the magnetic field by
t he cur r greséntoniveytiohreongirisesdhe steép8of formang @i heBDsliderfsaspedsionh a copper
wire or the like, for exanple. As shown in Figs. 3 and 4) the slider
support dycanyoné bf bhes abowy medhodsigpfmanufacturing thbchéad dideat ed Wit h t he
suspensi on section 12, and a ginbal section 11b integrated with the gi nbal
support stepensiohland mowatingtke héadelider bhahe formed hehdlstideye to the

gf nbal support section 1la. The wiring pattern film 21 extends on an upper
surface @uspéfsisdspensi on section 12 (the surface opposite to the surface
facing the disk 1). One end of the wring pattern film 21 extends fromthe
suspensi on sect Ay ; f the

gi nbal support ?gi(-:htni?%l;lﬂl?tllgﬁgﬁﬁorgﬁl}?ﬁée%rq%g%?@n%d%ﬂ%ﬂggﬁﬁbgﬁieglgn %3? t he gi nbal

support %ﬁﬁéﬁﬂ&n toihpirfel Qerr?rc:&lanfiﬁ? ﬁé@iﬁiﬁn bASHARh iﬁi&&s}?%%dtf%ﬁ t@ﬁ:g bfg?‘c ing the

disk 1). e wring patter urther exten i mbal section

11b and cgQvers . th rfac f. t I_mhal t] I . Th lider 8 is
di sposed rSﬁOItd%g’ ?g’ae?lasalﬁﬁ?%ggy’o%&fﬂgrb‘fm alﬁ g%‘eaé’g ?%lnfoli?gl v&n?ﬁﬁ?ﬁgaaﬂ ring
pattern film in between. .The h slider 8 is subst,antially a

Pect anguPsPoblnp0 8B dp Aks the Beqibauds ol BeadaferBiPyiathabd t o t he
wiring pattern filmz21 with the adhesiye or, the |ike. A magnetic head

el enent Sﬁlaéhwlbéﬂgi‘ﬂﬁe‘f?&éh“%@—eéf“mor ’ﬁi’Wp\P{f?Vﬁﬁnaﬂd out putting the signal
are formed on an el ement-forned surface _8a which is one side end surface of
t he head recondéng/geprpdacingapparabus somprises @fplaralivi elchead assembligmect ed to
wWring patterns 23a to 23d of the wiring pattern film 21, respectively, by
a gol d bavherein the head assémbliex areirdepEndentlyrdriven, iveberebydirent 8b i ncl udes
a wite inductive magnetic transducer and/or a read magneto resistive
element (MR elenent)) for exanple. An air bearing surface 8g of the head
slider 8 faces the surface of the disk 1 (Fig. 5. Next, a function of the
magneti ¢ head assenbly having the above constitution and the nagnetic disk
apparatus conprising the nagnetic head assenbly will be described. The
magneti c di sk apparatus shown in Fig. 5 records and reproduces information

- e~ P~ ~ 1 a ~:r i ~




1 ~ MAY 2003 -17 applied by the suspension section 12 of the magnetic head
assenbly 2. When the disk 1 is rotated, an air flow is generated between
the head slider 8 and the disk 1 and thus lift is generated. Thsi MAYe 2083d
slider 8 is separated and levitated fromthe surface of the disk 1, and a
slight distance is kept between the head slider 8 and the disk 1 by a

bal ance between the lift and the pressing force applied by the suspension
section 12. At this time, the current is allowed to flow through the coi

30 supported by the coil support sect®on 14 of the magnetic head assenbly
2, whereby the whol e magnetic head assenbly 2 is swung around the fixed

ivot 5. Thus,.t d, sl i the end of th ' mbly 2
s movearpibenive dipdtdiiory of the BerdaboiBlts Bre irveRE ilependeRllva Sa e o
flyi ff th f f the disk 1. The head slider 8 j d relativel
to'the disk 1. OherCagd Rerberohiscimdenuiivband aiantassptafa | on onf from

the magnetic disk 1. As described above, according to this enbodi nent,
conponenirvestiathwill appesr muze fully fromithe following dessriptianer support section
11, the suspension section 12, the armsection 13 and the coil support
section 14 constitute a part of the continuous structure including no joint
area. This results in a reduction in the nunber of conponents, thereby

maki ng | BRIEBISDESCRIPTIONOOF BHE DRAWYNGS desi gn, manuf acturing and
conponent control. Mreover, according to this enbodi nent, each i ndividual

head assenbly Cpig?ﬂiﬁ%péﬂﬁe&%’éjvfew #fan Sxtdral e61EdtitAion6f #UppPorting the
head slider 8 and the section for noving the head slider 8. This results in

an  ~1 ) i assehblYGce b B0 3nfl @ 5Udiflent b dngmanuf acturing
t he rragngﬁé(?%glls ap?o%r at ug, ctﬂr;&rhelgyorrgki ng itl pgss?gﬁgg%'o produce a snall
qhantityhgkngﬁﬁg types at | ow cost, as described bel ow. Mreover, according
to this enbodinent, the IC chip 22 is nounted on each magneti c head

assenbly 2 so as. tg.mnimze the distance between the head. slider 8 and the
e b 22, "o it 2 e Bedtfined e Uaken Gl Bpe REFLFFIE &5 S o
reduction in a gise.time of the recording cugrent.. .ecor di ng
frequency at a éﬂ%ﬁe‘?-ﬁ‘i’é‘ﬁ%éﬁ’f@}f"@ir’(b"%ﬁ anehsggﬁwéﬁﬁﬁééﬁl&&i on in NLTS
(Non-Linear Trapsition Shift). This epables the highly .reliahle nagnetic
recor di ng. NLTé‘D’tgx A8 acpearspgctive w@%%ﬁﬁz@g@stewelmamumngﬁaf eak an act ual
magnetic recording position toman_ideal magnetic recording position on the
di sk. [ Bxiden efthefmagnetie hepd asgembleshemn indSsnbapdaperinharpli o this
enbodi nent to the magnetic di sk apparatus] Sone exanples of the

const i t up¢siors of theeheddighdering t he magnetic di sk apparatus by using the
head assenbly of this enbodinent will be described with reference to Figs.
6 to 10. Al ofFig §ds agparspactive view ofsthesextermalaionstituionofahe state in

whi ch the magnetic head assenbly 2 is attached to the fixed pivot 5 through
t he bear magnéticidisk appasatios whichdhedniaehassenthly aceordihg teogeh of t he
magneti c head assenbly 2 in these drawings is reduced conpared to that of

t he magnehbodiment oftirnplesent inventipn ik aypliddetol | ke, and the details are
ohitted. In Fig. 6, a pair of magnetic head assenblies 2A and 2B is | ocated

in such a manneFigt Bas aldi8sélbsdtiohalVase of 8hé 3B pIé 6f tIRC eotitthions 1 4 MAY
2003 -19 sandw ched between the magnetic head assenblies 2A and 2B, and

each of foRenARGNRIAANEIRE da ik ﬁ‘&@u@ﬁyiﬁhﬂQH@ﬁQQn“y attached to

the fixed pivot 5 through a bearing 6a having a shoft thrust |ength.

Anot her j ' assenblies 2C and 2D is located in the same
manner aﬁé?ﬁgﬁgé??ggghﬂgﬁﬁe |é’head assenblies 2A and 2B. Al of the
magneti ¢ head e i.e - aye.thessa struct ure t he magneti c head
assenbly 2 shog\allrs?%i ztilgle‘g%f)g@S%cgog’%X&wloﬁa RS Mg,ofﬁﬁg magneti ¢ head
assenblies 2A t.0 can be swun round the.fixed pivot, 5 i ndependent!|y of
(Separ at By Eitntion Tor BXanwiasBiing 1S fiasatia sk “BpaBatiRibe urtecthen quel )
noved by, i ndivid |y, controlling a supply of the current to the coil 30 of
t hese nm agseqably of thepambedimepte ¢ hi s exanpl e is conpared to the above
enbodi ment (Fig.. 5é_in which all the nagnqtic head assenblies 2 are
integral ly swurlfigafids atnyesssectional view of stillanotbengxsampik of thee sane
nmovenent, this exanple is therefore superior to the above enbodi nent in

t hat eactonstiddtishifde manifacthoting shé essgdnetivodisk appadratussbylasmecthe be
efficiently recorded on and reproduced fromthe disk 1. Mreover, only the
magneti c head assenbly for one of a plurality of disk surfaces to be
actual ly accessed can be swung, and thus unnecessary power consunption can
be reduced.



In Fig. 7) a pair Pl of magnetic head assenblies 2A and 2BB is |located in
such a manner that the disk 1 whose surfaces are recordable is sandw ched
bet ween the magnetic head assenblies 2A and 2BB) and each of ﬁhé?ﬁﬁbﬁﬂ@Bc
head assenblies 2A and 2BB is attached to the fixed pivot 5 through a
common bearing 6b having a slightly long thrust length. A ~ 4 NMAY 2003 20
pair P2 of magnetic head assenblies 2C and 2DD is |located in the sane
manner as a pair Pl of magnetic head assenblies 2A and 2BB. The nagnetic
head assenblies 2A and 2C have the sal® structure as the magneti ¢ head
assenbly 2 shown in Figs. 1 to 4 has. The magnetic head assenblies 2BB and

2DD have ,t hg strughure which i,s obt.ained by elimnating the respective
coils 30 lﬁa?rﬁscsﬁ@mgﬁ@? Emﬁ)é)gbmﬁgg’enbl ies 2A and 2C. In this exanple) a

pair Pl of magnelic head assenpli can be_integrally s around the
fixed pivot 5 iﬁfy%p‘éwoeeﬁ{qs; SSFUIoRRL e a’}f“'ﬁée%?x%\é}f'e‘\?%%%head assenbl i es.
That is, each pair of magnetic head assenblies for each disk 1 can be

i ndepend&anstitution for mppafactpringstheymagmetic disk appayatys by neirgthe 30 i s
attached to just one of each pair of magnetic head assenbli es.
Consequerhelagd, asshmbly ofthe einboditpentint s for use can be reduced. In Fig. 8, a
pair of magnetic head assenblies 2AA and 2BB and a pair of magnetic head
assenbl i es 2CC gl HI9 acxosk geatienal viewwsfa furthemexarmpletofithe one disk 1
whose surfaces are recordable is sandw ched between the magnetic head

assenbl i %n@ﬁﬁxt@éﬂf&'—’rﬁaﬁﬁﬂa&tﬁﬁn@tﬁ]ﬂrmdgﬁ&iédmﬁ%ﬁﬁﬁﬁstﬁib%t]iﬁlc|0r dabl e

i s sandw ched between the magnetic head assenblies 2CC and 2 t he

magnet i ¢ jagathReaBRPbf fite edolifméhl) are attached to the fixed pivot 5
t hrough a common bearing 6¢c having a long thrust length. Al of the

nmignetic head a ¥ . t ’ i i s obtained by
el imnating theﬁ‘(i:%ir?i iﬁ??’%g%s%ﬁég&n@gﬁg%i%gaﬂ@ﬂ%ﬁ%&#%ﬁf@@ﬁom in Figs. 1
to 4. 4. .MAY 2003 -21.1n t.his.examle. gll the netic.he assenbl i es
2an o 2KEPaRiter ey manytakurR e g Raeyfte sk APRArgRes BY uRRE Pl ngiy.

t hese magneti c he assenbl i eg. can be noved in the same manner as the
convent i gﬁ‘?&h W?E‘S’?%Pfﬁfpﬁm:‘?ﬁa%?% head assenbly having a plurality of
head sliders 8._In this exanple, basically, the coil 30.s agttached to any
one magnet i ¢ heli s mperspectie ¥iew oEthe externel camstifptionod arbgad one
coil 30a of great width may be attached to_the coil support sections 14 of
two magné&hfer gaspensionmanwactured by a methad of manyfacturteg the heada ext ends
over the coil support sections 14 as shown in Fig. 8, for exanple. All the
above comgsémbly efmbodimet:t 0 8 are based on the assunption that a
doubl e-si ded disk is used. However, the magnetic head assenbly 2 of this
enbodi ment i s fFigildig aagnolss sedtthenalviewdakagadeng line KIEZIEr oft us havi ng t he
doubl e- si ded di sk and a single-sided disk as shown in Fig. 9, for exanple.
In the e¥agpl2Z shown in this drawing, a pair of magnetic head assenblies 2A
and 2B is located for the disk 1 whose surfaces are recordable, and only
one magneti c heRig. ddserbérpse cectionalodéwdfione steplif khelthethed ofig only one
reécordabl e surface. In the exanple of this drawing, the magnetic head
assenbl i ggariffabfurihg the headiasseimbly vf thd @nbediviéent; he fi xed pivot 5 through
the bearing 6 having a short thrust |ength so that each nmagnetic head

assenbly is i ndppen@aRtd Yerdptdve Hew bP8Re bfbphofthe m@fhdd oft WO OF nore
magneti ¢ head assenblies 2 may be integrated and attached to the fixed

pivot 5 hﬁ@m%ﬁ@gﬁm@%% aggglhg%gf{%waﬁénd;engt h. Alternatively, as

shown in e magnetic as 1 4 MAY 2003 -22 (or 2B)

can be | ocat ed kot 1418 J GEARALAR, S 8P CLxibBSa ol GhohbeoREe O (e

magneti ¢ di sk appgaratus 0S€ one surtace is
recordable. Also in,this case, as shown in the,draw n ach magneti c head
hesenbl y ARG heallacHeRbY arcariing to ghhothiar PRboeRRof thepreogBE o o
may be integrally swing by using the bearing having a |ong thrust |ength.

Al t hough¥@ B Yneti ¢ di sk apparatus having two di sks has been described in
any of the above exanples of Figs. 6 to 10, the nagnetic head assenbly of
this enbodi nent Fig 1798 aceness sectignal view| taken|adong ing XVHGR¥LY of di sk
apparatus containing two or nore disks. The nunber of magnetic head

assenbl i Fsg.216an be i ncreased in accordance with the nunber of disks (the
nunber of recordable surfaces to be exact).




On the contrary, the magnetic head assenbly 2 of this enbodinent is also
applicable to the magnetic di sk apparatus having the sinplest constitution
with only one disk 101 and only one magnetic head assenbly 2 ad $HEAN 2083
Fig. 11, for exanple. The nagnetic di sk apparatus having such a
constitution is particularly suitable for applications which a small
storage capacity is sufficient for. Thus, the | ow cost magnetic disk
apparatus is made feasible. As described above, according to the head
assenbly according to this enbodi ment1lénly one type of nagnetic head
assenbly 2 can adapt to any change in the type and nunber of disks
contained in the,magpetic head ass | 4 Thus he ly of this
enboai ment can SFr PR A ETGPS AERROR AR, fedr A15hE e K TRV Hidtn |
quantitydﬁf ny 1 ~ MAY 2003 -23 types without increasing the cost.

[ Met hod of&dRuPBat uri ng the head assenbly of this enbodi ment] Next, the
met hod of manufacturing the head assenbly (Fig. 1) according to this

enbodi ment wi | | Hig. 1 izaiperaperiive view of she extaangl genstitution aftheSi nce t he
met hod of manufacturing the head slider suspension according to this

enbodi nmerheadssliddrafithd hggndtic hedd adseahblysshdvac iniFigigl @ ard thed assenbl y
according to this enbodi nent, the former nethod will be described below in
conj unct i pyriphéral pbatibmof thie heddsldded.n the net hod of manufacturing the
magneti c head assenbly of this enbodi nent, the nmagnetic head el enent
including the witing (recording) inductive magnetic transducer and the
readi ng (reproducing) magneto resistive elenent is first forned on the
substr at Qgﬂﬂ i y ing a thin
film by E.E%ﬁa p g%?‘??&%glrg§£9%§?nfgggm RrﬁgﬁEméPe%éﬁ%ner 8 shown
A Figs. 3 and B diftdR of PROHANL S PEAGER HifthoRdepilleRdn difail | D" i ng
surface 8g, the process of diviting the élenent by nachining, and so on. A
protectiye filn%gucp as E%&ﬂ&$ﬁannnd-LLke Carbon) may be forned on the air
bearing stirTHCEtBJeierENes, 3eCOMpAnyiBg qXAWIBES. ¢ o hoad sl i der suspensi on
10 as theg_continuous styucture including the slider support section 11, the
suspensi chustemigdiment} o o m section 13 and the coil support section 14
is formed. Fig. 12 is a perspective view of the head slider suspension 10
seen from the std® Dphews ap externad vaewof aomagnetig diskcapparatugwhichs js a
cross sectional view taken along line X I1I1-X11 of Fig. 12. 1 4 MAY 2003
-24 The anploys achaadsslidarsiispangign;and ahead asgembly pecardinentp thenner. First,
a plate material of a uniformthickness is enbossed by using a

pr edet er firsb émhodiment of the presentinvention.bdx this em op, section 11,
t he suspension section 12, the armsection 13 and the coil support section
14 have pnageetic diskeappdratiksusing s-oretbedcplled at G8S {ContankrStartiStapai nl ess
steel or the like is used as the plate material. In this case, the arm
section Imethod wilkbe exémplifiedrandsdedcribed] 4 Tidy masgidtiedishiappagatud hat t hey
can exhibit su~cient rigidity. The suspension section 12 and the slider

S L;ppor t wofaipriseshlpliadtity uf hagneticadisles 3 (hbrfinafiey simaplycretferred toasessary
fllexibility. Then) die cutting is applied to the material by using a
cutting @ik 'BVadfecordiipRfedidl, afdRd pHiradity of aghtRy hethRssehibligyg our ) of

t he head slider suspension 10, whereby the head slider suspension 10 is
obt ai ned ¢ ACRBEEEMBEY borribgdhdiie t6lbSel idk SshfalheTRWAiskSRidRstadedd of the

arm section 13 and "an opening 12a of the suspension section 12 are forned,
and a se j ' £ S\ af 4Qr e ghﬁﬁ ion 1lla
and the %?r n%g* %é%%hp%ﬁdnﬁtﬁggg%a ) g%ép:?}d se%ltllleg&nwg%ghsbgﬁﬁat t he
gi nbal secti,on b ..s . float abl y.su d h i nha u t section
Lo et rotlepizaridshed Bea RS 1580 28 she Botefhits R & e
suspensi gn sectjon 12 .may .form a, pr,edet erim negd angle to the armsection 13
2nd the JEABDE Gock S Blrbotirenss tHe by 6f masbatispad RssompLes: mbal
support section 1lla. xt, as shown_ in Fj 14, the_ring-shaped connect
section @cﬁ@épﬁ?é}% WNﬁm feadl Lot hodirpugh the SomwRoR bearing 6, ysheyebyhe ar m
section 13 of the head slider suspension 10. Then, a circular end 50a of

t he conndhe pluralitypimagngic head asserabligp2iaze antegaaly smomtged by use of a
conical jig 51 having a top angle close to 180 for exanple so that the
connect seagnetic béad slidex8 dheremaftpesinplytreferaedits asta bead 8lidets8)shown i n

Fig. 15, the head slider suspension 10 having the connect section 50 is
t hus conpleted. Then, the wiring unit 20 previously nade is stuck with the




adhesive on the area extending fromthe surface of the armsection 13, the
suspensi on section 12 and the slider support section 11 of the head slider
suspension 10 to the rear surface of the ginbal section 11b of ¢ beMAY i 2083
support section 11. For exanple, an ultraviolet-curing resin or a

t hernmosetting resin is used as the adhesive. In this case, the wiring
pattern film21 of the wiring unit 20 extends in such a manner that the
wiring pattern film21 is not bent qg&_draws a small curved surface at a
portion fromthe surface of the ginb support section l1lla of the slider
support section 11 to the rear surface of the ginbal section 11b. Then, the
head sl i | fat ] ilm21
coveri ngq{;ﬁgﬁ}ﬂ ?@%%P é%@%%% gg%e%&ﬁg%quémt\gdffg&eg%&t% Egh%ead slider 8
is fixedly bond tp the wirgn ttern film 21 with.the adhesive or the
e, r e hedd aselinily .0 RE restis AR mbY P TSR B anesi ve i s
used in e sane nner as_.the oye desgription.. The adhesive y be

appl i ed tha AR AR DRk suRtash PALRS head Shigr Bimav faceothe Birtacepigherot h of

t he head slider 8 and the ginbal section 11b. Then, the bonding pads 8c to
8f of theéisgkehd Theair bearing susface deans the swrfage ofthedhradeslider®a t o0 23d of
the wiring pattern film 21, respectively, by bonding using the gold ball.
Then, thfaahgthedislkel-curing resin (W~ 4 MAY 2Ga3 -26 resin) may be
applied and cured by ultraviolet-light irradiation and heating in order to
protect a ball 'Phisdnagnetic diskapparataeiedlso previdedswithavdrivingi g. 1, the
coil 30 is bonded to the coil support section 14 of the head slider

suspensi géctidh Wb pédifioafethie/Redd slidéies bhtd fodcR|ofithe disi¥, fhe t her moset ting
resin adhesive is used as the adhesive 40 in the sane nanner as the above

dbscr i pt eiiing BEctIFOP Beirfy ARBASAHP SR TR btRe O d [HHY foar bridbe s

conpl eted. According to thod of manufacturing the head assenbly of

ot R AR 4 o SRR ikt O T
sect Ton denok Nl R RRGEARRI 1001 S REnST heB BURERGFEY WS, S, o e
ey WU A e TSR S
e gr eat | _ , _ ( € case
A G T S I ST PR e
T O bbbl b B o e S g ok GBS e "

organic synthetic resin material having excellent heat resistance, inpact
resi st anbbazadialdirgesionf theshiak i e dergy the diskobrorespendsiorang hyl ene (a
trade nanme: Teflon) may be used as the plate material. Al though the connect
secti on Specific pzamplephithe gegordingnmediumianf theiptesentusyentionon Theand t hen
t he connect section 50 is fixedly bonded to ~ 4 MAY 1003 -27 the head

sl i der shepdsbdens8 toriesponds teobs dpenfic examiple pf Yhedweadsslider” af tlag/ s
nkcessary. For exanple, the follow ng process nay take place. Concurrently
wi t h t heprdsent imwntticmn e The asspretizdsen dassentsle Scarrespondisaoiong pr ocess
separate fromthe press-enbossing process, the opening 13a is drawn,

wher eby gpeifibexdhpldiofithe deadsadsbadgsetiiopreehPibntion.t he thi ckness
required to surely (not |oosely and obliquely) receive the bearing 6.

Al though the hepggs] télarshows e edrRithliohWfthe helaldeassenibly debisrdphg UCt Uure is
obtai ned by pressing one plate material of a uniformthickness in the

i ned by press | . uni f or m ! i
For mea | e R B B RS BHPTG process

using a . - ThEs ' k. the foll ow ng
manner . E%{r“g'é“ﬁg%pﬁﬁ”g(@@%ﬁghﬁﬁg’? tﬁgggnéﬁ?t?cihgmg{%g%d%ﬁg’ggoggﬁ esponding to
the outer shape pf, the head slider suspensi.on 10 as the .continuous

Struct ur BAEDEPE itk SPRAEGS ShewaLt FIE.Or  CHBoREPE DFRaAFAFEd Wi th

pr edet er m ned naterigh a nolten na%gl, QPlten resin, etc.), and then the
mat er i al SREPEAGIQAGOELNE 9ane embodimentof thepresentmventionisnect section 50
can be integrally sinultaneously nol ded [ Second enbodi nent] Next) the
second eembatliedhy the head psmhﬁ' acppadimgote this prmbediment,ithedhead gs. 16 to

19 show the constitution of the head assenbly



according to the second enbodi nent of the present invention. Since the head
sli der suspension according to the second enbodi nent of the prgﬁqﬂ 7 54
M~"~ ~uu~ -28 invention is enbodied by the head assenbly acco##¥i QAFO gh's
enbodi ment, the head slider suspension will be described belowin
conjunction with the head assenbly. Fig. 16 is a perspective view of a
magneti ¢ head assenbly 102 seen fromthe side opposite to the air bearing
surface. Fig. 17 is a cross sectional view taken along line XVII-XVIl of
Fig. 16. Fig. 18 is a cross sectionatl3irew taken along line XVII1-XVI11 of
Fig. 16. Fig. 19 shows the head slider 8 of the nmagnetic head assenbly 102
shown in Eig. 16 and the peri pher.al rtion of the head slider 8 seen from
the si de Shdersspensign a¥ilble desariked gﬁﬁwwe@équwqui& @fhe el enents
as the elenments shown in Figs. 1 to 4 have the sane reference_ nuneral s) and
t he descragsemlyi sFigdrigs penspegtivevieve af thehmagagtic head assombly 2hi s

enbodi nent differs fromthe head assenbly of the first enbodinent in a

rout e whissentfhemtheiside pppositentd theraiz beaxingsisrfadeonligTAas aicgoss n t hi s
enbodi nent, as shown in Figs. 16 and 17, the portion on which the IC chip
22 i s | ocsctidnahvieletalien algngliie POIIcoftRigd3. oRid. [Beistandksleedtémralof the arm
section 13, while the portion forward of the portion on which the IC chip

22 is | ocabetakeh@d6ng linelIMBHIsTigl 1deFid)4 shdvedflfe héadslider §PEhéle face
(the face shown in Fig. 16) of the arm section 13 through the opening 13b

13 i IASERLE LA 18 Kbl e

13. The wring pattern ext ends ace of the arm

section ioLaldls 306k Half thaSfaobe (iR YRRENY RlIrRGCt i On 12 AS shown in

F{Jgs. 18 an W ring pattern film rextends to the ginbal
support section,lla and.the gi,nbal ,sgction 11b.of .the sLidgr support
section 11) and isﬁ‘gﬁ‘y“‘l ﬁégﬁgvilr?’h 2p§fe[WﬁiFrhe§§ assimhﬁ Y 2U03 -29
covers the ginbal section.llb. The head slider 8 i ocated an the wring
ot torn ROPTSR b daadirlides ¥ anhead Shder HFPonsIonT LI HAPRFHEEBRS | ¢ ut Lon
is the sane as.the constitution of the first enbodi nent. Here, the opening
13b corr ar$, gnd a parng wnit 20andaspil-30 atdachad totheoheadslidersr  he
present invention. According to the head assenbly of this enbodi ment, the
wiring p@uspensipn|19. 2 Thedheadislider swapemsion 10 comprises pestides supporti t hout
strain. Therefore, the wiring pattern is |ess broken, and thus the wiring
pat t er n isectipgHilyhavihg akgimbalrstrueture foxf Boatablyngupndréing thendaeasht t ern film
21 is disposed with relative ease. Al though the present invention has been
descri becslidenBe alspspemsiphisbytion 120ioe sappoctime thesliddresyppestaectiovent i on i s
not limted to these enbodi nents and various nodifications are possible.
For exanylle ani axrm bectidio18 fernbapportiigthd hiespensiongsedtion 12) and alcsiposed so
that the 1C chip 22 may be | ocated on the topside face of the head slider
suspensi @lpport idecioni DEfoRUPPoitingaht 26i1B0. f A Sladurn@ppbet Séciion 100 the
contrary, the wiring unit 20 may be, however, disposed so that the IC chip

22 may thb%ﬁ@%&@si@ﬂ sb&tfon! 12etlid Afmlseetion 13 Axed fleaebibbhpFortseefiensi on 10
(the side of the surface facing the disk). This case is excellent in an

ef fect ofj4cQmistitttd bﬁa&&m'wnaﬁubﬁg@tﬁﬁtﬁmn'cﬁdihg&oilaiﬂtsa%pos ed directly
to the air flow generated by rotation of the disk I. t hough t he head

rbod! ot iy st SSEAURCRre b BRI RIS T CRh £3RRKY: ey Bive
repr Oduc'n%%s&%glg %%i&tn:éit%sehﬁg égs gggcé@?@ %R)ﬁp, Ried cdifthousStructure €003 - 30

assenbly a

formed of a metallic material such as aluminum or stainless steel, or an
organic resin material, for example. Here, the slider support section 11
corresponds to one specific example of “the slider support section” of the
present invention. The suspension section 12 corresponds to one specific

example of “the suspension section” of the present invention. The arm



Al t hough the Contact-Start-Stop type magnetic di sk apparatus has been
exenplified and described in the enbodi nents, the present invention is
applicable to other types of magnetic di sk apparatuses, e.g., thd MAY 2003
Load- Unl oad type magnetic di sk apparatus. This Load-Unl oad neans that the
head slider is levitated fromand glided over the disk when the disk is
rotated, whereas the head slider is allowed to wait in a |anp section
outside a disk area when the disk rotation is stopped. As described above,
according to the head slider suspensil$h; the head assenbly, the method of
manuf acturi ng the head slider suspension) the nethod of manufacturing the
head assenb|. the infqroation regordi nghrepseduci n ar gt.us of the
present  iSROESR g forrapadn &6 one Poeciis sxpuble 6F et B StitBe ol y one
slider support section, and the slider support section and the coil support
secti on URENIPVENHOBart of the continuous structure including no joint
area. Accordingly, each head slider suspension can individually support the
driving coil. T‘Wﬁg suspensipp gection 4 rhaeﬁdg?fﬁdﬂ@@hllﬁafrﬁﬂb@lﬂtrthependent |y
treated and driven. The follow ng effect is therefore achieved. It is

possi bl e suspension se¢then A8rcharflexiblyayppoetitle slidert suppert seatihrckl.t he

manuf acturing cost. It is also possible to flexibly adapt to the production
of a snmalThequaniseétion 1 3rfanytibypeas a rigidauppost ineniber. heagasd ofdthe suspensi on
of one aspect of the invention conprises only one suspension section for

suppor ti Rgni fiRtivn IPhas AlRANkct Qktiodb@Eto WhichAhe ffed $i06t :BQFi%%')
supporting the suspension ~ 4 MAY ~uu~ -31 section, wherein the

Y
suspensi @y Eiﬁé&té’d‘ﬂﬁoﬁ%h%‘lx@‘b%%ﬁdego?.oc?ﬂé?chﬁﬂé& clBhlslhad € continuous

structure. Therefore, 1t I's possi urther reduce the nunber of

C&’”ponemt?rus%%?{]ﬂle’ég (h Qh{cﬁlﬁe fflagt! &?ﬁ[zﬁ?%@@gbgﬁieﬁ .t@%&%%@r(n% pect of

t he i nventlion, € connect section fo i Xe vot

t her et hr ough, al s nsti futes ard_of .th ontinuous structure. The
furtner Jeans w8 obRaRely) thifedt B8 Bxsafp 38 the M S 1 S ea
According to th t hod qf nuf gcturi ng, t he, he slider suspension or the
ot hod oPiEEY thet beatae Be TR canmst SORicd: 0 eomesbonds Skt Cof *t he
invention, the step.of fqormng the s|ider support sectign and the step of
f or mi ng ﬁmmgsiewam!wf{t gt %ﬁcémggmlawr%ﬁw 1pyeRtIeRent |y execut ed,
whereby the slider support, section and tge coi | su&f)ort section constitute
a part of a pre'ﬂb@&lmnfeﬂngl?&déwa&‘@ﬂtﬁ% BLES OIS %PEN(SIIQN)ngm j oi nt
area. The manufacturing process is therefore sinplified. According to the
met hod oWirguinis 20rhaga dlexible aviring patitexn, Surdl, am K7 chipe22rdacated of

manuf acturing the head assenbly of still another aspect of the invention,
t he st ependhefwiringhpatthen Silwpzh singha ¢exminad 23rdisposedeomoneendof the e

execut ed substantially concurrently with the steps of form ng the slider
support sdriniggatéerh ile 240i ITIeuwpong pacterndilm 2hénemdes aewiirssgpensi on
section and the armsection also constitute a part of the continuous

st ruct ur patteeg (aétsleownh ik Mg mate of akondackise niaterixd agidecakingsi npl i fi ed,
conpared to the manufacturing process of the case where the arm section and

the suspgilmiGiadé6f At indilatiRPRaddhl (el @] tRdorganid resin mafhl-sdéhand then
they are conmbined to each other. The information recording/reproducing

appar at ugg deRARAEEN the c8idhP HnaSefdwiehi éﬁiﬁﬁ%bﬂ&e@ﬁﬁp%%es a
recordi ng medi um on which information can be recorded a head assenbly and a

driving %Hg%azgg mﬂ%Viig%%éanrﬂﬁ @u?ﬁa%?%?ltﬂe ﬁ%a&%litdgr glﬁglgeﬁrre head

slider o asse noved re?atlve y to the recor fum It is

therefor ?pﬁg‘lﬁ( ﬁéxoa(?ﬁ'@s%é/ of BRiRe! NBrREAIY OR bnd patbSnARAALRLNS and

facilita

thin film pattern made of, for example, copper (Cu) or gold (Au). Further,
the wiring pattern may be composed by copper layer and gold layer stacked.
The IC chip 22 is used to generate a recording current to a magnetic head

element (not shown in Fig. 1) of the head slider 8, to amplify a reproduction



cust om made production of the apparatus. The information

recor di ng/ reproduci ng apparatus according to still another aspiﬁtngwtﬂﬁB

i nvention conprises a plurality of head assenblies, wherein the hea
assenblies are independently driven, whereby the respective head sliders of
t he head assenblies are novabl e i ndependently. During recording and
reproduci ng the infornmation, each head slider is not uselessly noved, and
thus the efficiency in an access of the head assenbly to the recording
medi um can be optim zed. Moreover, dh“@'part of a plurality of head
assenblies for the recording nediumto be accessed can be driven) and thus

t he unnecessar wer . Cons tion cgn be reduced. .Oovi ousl y, many

modi 11 cathBRa andie Stk bsieben reenrdmeand repridictioanon e BKEsi bi e in the

| ight of the above teachings..It is therefore to be understood.that wthin
t he scopég w?enagzgv,ébsiz'd&upﬁ?alwlﬁcat}?é asrRless apRosbleds t&eal&aidc%lﬁi%t%er Wi se
than as specifically described. ;1 4 MAY 203 -33 WHAT IS CLAIMED IS 1. A
head sl i ekﬂgbm@% oncludesymany extemnal terindnalsi qeningetedgtotheawiding enent
capable of at |east either recording or reproducing information to/from a

r ecor di ngpattatinuhrengh padsion thg wiring pattetn filn 21y dThetérminad 28risvi ng

mechani sm for noving the head slider relatively to the recordi ng nmedi um can

be nount ednnéctetito i cumtrelndivcuitAotsshobei. smmrmemiﬁ%pammmlm 21
fl oatably supporting the head slider and only one coil support section

cor r espoRgiyedpbidd tormé sg@cﬁﬁé RRRple S£The WirdlFpRReRY SAMIasOht Supporting
the driving coil by itself, wherein the slider support section and the coil

Fupror 156y g el SO BRI EAM By 10
cbnprisiQgépgggxmqﬂgeﬁﬂgggnsion section for supporting the slider support
The coil support section 14 extends from the rear end of the arm
section 13 substantially rearward (in the direction opposite to the head
slider 8). The coil support section 14 includes two support pieces 14a and
14b integrated with the arm section 13. The coil 30 is fixedly bonded to
the support pieces 14a and 14b with an adhesive 40 in such a manner that
the coil 30 is sandwiched between the two support pieces 14a and 14b.
The coil 30 has a function of generating the magnetic field by the current
flowing through the coil 30. The coil 30 is formed of a copper wire or the
like, for example.
As shown in Figs. 3 and 4, the slider support section 11 has a
gimbal support section 11a integrated with the suspension section 12, and
a gimbal section 11b integrated with the gimbal support section 11a and
capable of being freely moved relative to the gimbal support section 11a.
The wiring pattern film 21 extends on an upper surface of the suspension
section 12 (the surface opposite to the surface facing the disk 1). One end

of the wiring pattern film 21 extends from the suspension section 12 to the



section and only one arm section for supporting the suspension section,
wherei n the suspension section and the arm section constitute art OE t3he
continuous structure. 3. A head slider suspension according toﬁﬁ'ahNZ,w
wherein the suspension section is flexible and the armsection is rigid.
14 MAY 2003 -34 4. A head slider suspension according to claim1l1, wherein
the driving nmechanismcan swing the head slider around a predeterm ned
fixed pivot externally |ocated. 5. A head slider suspension according to
claim4, further conprising: a connedt section including a hole which the
fixed pivot is to be inserted through. 6. A head slider suspension

cont | nuoAEPer FEIAGP ST the EpahBLEOIGRh SPOLLe, b end TR AR o cl 2l m 1,
further conprising: a wiring pattern electrically connectable to the head
slider. @roundgheendiofshe gumbahsupporsseetion Adaito the apax surfagrerein t he
continuous structure has a first surface and a second surface, and the
Wi ring pahexof (thetwwfmceffaoing the disksk). sTheavieing patterr Gibmi 2iLfursher
extends onto the gimbal section 11b and covers the surface of the gimbal
section 11b. The head slider 8 is disposed on the rear surface of the
gimbal section 11b with the wiring pattern film 21 in between.
The head slider 8 is substantially a rectangular parallelepiped.
) The head slider 8 is fixedly bonded to the wiring pattern film 21 with the
adhesive or the like. A magnetic head element 8b and bonding pads 8c-8f
for inputting and outputting the signal are formed on an element-formed
surface 8a which is one side end surface of the head slider 8. The bonding
pads 8c to 8f are electrically connected to wiring patterns 23a to 23d of the
wiring pattern film 21, respectively, by a gold ball or the like, for example.
The magnetic head element 8b includes a write inductive magnetic
transducer and/or a read magneto resistive element (MR element), for
example. An air bearing surface 8g of the head slider 8 faces the surface
of the disk 1 (Fig. 5).
Next, a function of the magnetic head assembly having the above
constitution and the magnetic disk apparatus comprising the magnetic
head assembly will be described.
The magnetic disk apparatus shown in Fig. 5 records and
reproduces information on/from the disk 1 by using the method called the

CSS (Contact-Start-Stop) method. That is, when the disk 1 is not rotated,

the head shider 8 is in contact with the disk 1 due to a pressing force



structure to the second surface thereof. 9. A head slider suspension
according to claim@8, wherein the wiring pattern extends fromthe first
surface of the continuous structure, ~ 4 MAY 2003 -35 around or%‘@ﬂﬁyozgna
t he continuous structure and to the second surface, reaches the slider
support section and covers the surface of the slider support section, on
whi ch the head slider is to be placed. 10. A head slider suspension
according to claim8, wherein the wiring pattern extends fromthe first
surface of the continuous structure)”¥7a a communi cation hol e bored through
a part of the continuous structure and to the second surface, reaches the

Sect | on,  SPg B, o, ey T Fiion L2 of i AienBbis head nsembLE 20T e
chi pon WeR Gerdiek s 2otdieratb A oW 1 eaBEHatitsiver the baed AligeF der ar e
i ntegrated. 12. A head sl|ider suspension according to claim1ll, wherein the
i nt egr at e¥apd theidisk Aiand thusdlifitie generathd. cThusntheukead slidar B s sur f ace
facing the recording nmedium 13. A head assenbly conprising: a head slider
suspensi csepacateddind)levitatedifrom thesdrface of the disk 1, and a slight distance
is kept between the head slider 8 and the disk 1 by a balance between the
lift and the pressing force applied by the suspension section 12. At this
time, the current is allowed to flow through the coil 30 supported by the
coil support section 14 of the magnetic head assembly 2, whereby the whole
magnetic head assembly 2 is swung around the fixed pivot 5. Thus, the
head slider 8 on the end of the magnetic head assembly 2 is moved in the
substantially radial direction of the disk 1, in a state of flying off the
surface of the disk 1. The head slider 8 is moved relatively to the disk 1,
thereby recording and reproducing the information on/from the magnetic
disk 1.
As described above, according to this embodiment, components of
the head shider suspension, i.e., the slider support section 11, the
suspension section 12, the arm section 13 and the coil support section 14
constitute a part of the continuous structure including no joint area. This
results in a reduction in the number of components, thereby making it
possible to improve efficiency in design, manufacturing and component
control.
Moreover, according to this embodiment, each individual head

assembly comprises the head slider 8, the section for supporting the head

slider 8 and the section for moving the head slider 8. This results in an



a head slider floatably supported by the slider support section of the head
sl-i der suspensi on. 1 4 MAY 2003 -36 14. A head assenbly corrprifi gﬂ: a
head slider suspension according to claim9> and a head slider ¥ é éﬁlé’ﬂyg
supported by the slider support section of the head slider suspension,
wherein the head slider is |located on the wiring pattern covering the
slider support section. 15. A head assenbly conprising: a head slider
suspensi on according to claim 10~ and a head slider floatably supported by
the slider support section of the healB slider suspension, wherein the head
slider is located on the wiring pattern covering the slider support
section. 16. A nethod of nufact yuri ng a, head sl jder susp&skon on which a
head sl i dBCT¢as€0A ge ot Ireedomyior manuiacturing the magnaticdigker ecor di ng
or reproducing information to/froma _recording nmediumand a driving coil
const i t utapRpratys therpbymaking itgpassible to predusce avemablguantitycfanany der
relatively to the recordi ng nedium can be nounted, conprising the steps of
f ormi ng ciybgs ahdow kcoste ns depprabed belowi.on capabl e of fl oatably supporting the
head slider and formng only one coil support section corresponding to the
slider Moreover, according to this embodiment, the IC chip 22 is
mounted on each magnetic head assembly 2 so as to minimize the distance
between the head slider 8 and the IC chip 22. This permits the increase in
a data transfer rate and the reduction in a rise time of the recording
current. Also, a recording frequency at a higher-frequency band would
cause less deterioration in NLTS (Non-Linear Transition Shift). This
enables the highly reliable magnetic recording. NLTS expresses, as a
percentage, an amount of shift of an actual magnetic recording position
from an ideal magnetic recording position on the disk.
[Examples of application of the head assembly according to this
embodiment to the magnetic disk apparatus]

Some examples of the constitution for manufacturing the magnetic
disk apparatus by using the head assembly of this embodiment will be
described with reference to Figs. 6 to 10. All of Figs. 6 to 10 are cross
sectional views of the state in which the magnetic head assembly 2 is
attached to the fixed pivot 5 through the bearing 6. For the sake of
convenience, an overall length of the magnetic head assembly 2 in these
drawings is reduced compared to that of the magnetic head assembly 2 in
Fig. 1 or the like, and the details are omitted.

In Fig. 6, a pair of magnetic head assemblies 2A and 2B is located

in such a manner that the disk 1 whose surfaces are recordable is



1 4 MAY z003 -37 support section and being capable of supporting the
driving coil by itself, wherein the two steps are substantially
concurrently executed, whereby the slider support section and thp kcpay 2003
support section constitute a part of a predeterm ned-shaped conti nuous
structure including no joint area. 17. A nethod of manufacturing a head
slider suspension according to claim 16, further conprising the steps of
form ng only one suspension section for supporting the slider support
section and formng only one arm sect¥®bn for supporting the suspension
section, wherein these steps are executed substantially concurrently with

the steps of, f. ' the slider support section dt coi |, suppart
Sect on smdrithed heisrey hengimetit hea assembhes 2R pad 28 Grd gaRRY red so
that they_ constitute a_part of the continuous structure. 18. A npethod of

manuf act theigagnetie head pseamblie2AAndh2Bds sndenendestly altached togher ei n t he

step of formng the continuous structure includes: a rolling step of

parti al | yiixed pivat)bdheoyghna beaningr6aahaving a sboxttbhrast lengtht hAnathezr i al
havi ng portions differing in thickness and a die cutting step of applying
di e cutt ipagr bbmidpdeticlHead asstmbliek 2C and 2D is located in the same manner

as the pair of magnetic head assemblies 2A and 2B. All of the magnetic

head assemblies 2A-2D have the same structure as the magnetic head

assembly 2 shown in Figs. 1 to 4 has.

In this example, the magnetic head assemblies 2A to 2D can be
swung around the fixed pivot 5 independently of (separately from) one
another. Thus, each head slider 8 can be uniquely moved by individually
controlling a supply of the current to the coil 30 of these magnetic head
assemblies. When this example is compared to the above embodiment
(Fig. 5) in which all the magnetic head assemblies 2 are integrally swung
and thus all the head sliders 8 must make the same movement, this
example is therefore superior to the above embodiment in that each head
slider 8 is not uselessly moved and thus data can be efficiently recorded on
and reproduced from the disk 1. Moreover, only the magnetic head
assembly for one of a plurality of disk surfaces to be actually accessed can
be swung, and thus unnecessary power consumption can be reduced.

In Fig. 7, a pair P1 of magnetic head assemblies 2A and 2BB is
located in such a manner that the disk 1 whose surfaces are recordable is
sandwiched between the magnetic head assemblies 2A and 2BB, and each

of the magnetic head assemblies 2A and 2BB is attached to the fixed pivot

5 through a common bearing 6b having a slightly long thrust length. A



~ 4 MAY ~uu~ -38 19. A nethod of manufacturing a head slider suspension
according to claim 16, wherein the step of form ng the continuous ﬁh&gg&uée
includes: a nold form ng step of formng a nold having a cavity1wﬁt

shape corresponding to an outer shape of the continuous structure and a
step of filling the cavity of the nold with a predeterm ned material and
solidifying the material. 20. A nethod of manufacturing a head slider
suspensi on according to claim 16, further conprising the step of providing
the continuous structure with a wiri'®® pattern electrically connectable to
the head slider. 21. A nethod of manufacturing a head slider suspension

el ude dais P of sipemetic B nsvean i LGnd D3 ated ip R BRBR tern i <
Phe. secommtasiatch PRHAPbof magictic Readaepeanblinarih a8 FBHg ThRcad sl der
suspension according to claim?21l, wherein the wiring pattern is forned to
ext end f magneiie kdadassembligsc24and2C baweithe samesstrucinre @s theound one end
of the continuous structure and to the second surface, reaches the slider
support seagnetic loud assemslythshoun in®igafl tavehaki dFhe mmapgetic head i on) on
whi ch the 1 4 MAY 200 -39 head slider is to be placed.
assemblies 2BB and 2DD have the structure which is obtained by
eliminating the respective coils 30 from the magnetic head assemblies 2A
and 2C.

In this example, a pair P1 of magnetic head assemblies can be
integrally swung around the fixed pivot 5 independently of another pair P2
of magnetic head assemblies. That is, each pair of magnetic head
assemblies for each disk 1 can be independently moved. Moreover, as
shown in the drawing, the coil 30 is attached to just one of each pair of
magnetic head assemblies. Consequently, the number of components for
use can be reduced.

In Fig. 8, a pair of magnetic head assemblies 2AA and 2BB and a
pair of magnetic head assemblies 2CC and 2DD are located in such a
manner that the one disk 1 whose surfaces are recordable is sandwiched
between the magnetic head assemblies 2AA and 2BB and the other disk 1
whose surfaces are recordable is sandwiched between the magnetic head
assemblies 2CC and 2DD. All the magnetic head assemblies 2AA to 2DD
are attached to the fixed pivot 5 through a common bearing 6¢ having a
long thrust length. All of the magnetic head assemblies 2AA to 2DD have

the structure which is obtained by eliminating the coil 30 from the

magnetic head assembly 2 shown in Figs. 1 to 4.



23. A nethod of manufacturing a head slider suspension according to claim
21, wherein the wiring pattern is forned to extend firomthe first surface
of the continuous structure, via a commnication hol e bored throughlsMNar2003
of the continuous structure and to the second surface, reaches the slider
support section and covers the surface of the slider support section, on

whi ch the head slider is to be placed. 24. A nethod of manufacturing a head
sl i der suspension according to claim 16, further conprising the step of

provi ding the continuous structure wi2h-an integrated circuit chip on which
circuits associated with an operation of the head slider are integrated.

24, whorei n t he IPrNRPRBRIG MES MagRgts Sed aLGRbLRS 2 CoRDINMSLs
structure surface facing the recording nmedium 26. A nmethod of
manuf act uintegradlynevavng sxewmd yhe Szed pivoty tAccordiagly,dhesemagnetic head
slider suspension by the nethod of manufacturing the head slider suspension
accor di nghdanl asseimblies-camnbe mmyetliing hietsanhemchnsler asrtherconhenfionaled head
sl i der suspensi on. '~ ~9A Y 2t~U3 -40 27. A nethod of manufacturing a
head asséiibégral ¢9p® hidgnetict headsasiemisly having a plurality of head sliders 8.
In this example, basically, the coil 30 is attached to any one magnetic head
assembly 2. To ensure a sufficient driving force, one coil 30a of great
width may be attached to the coil support sections 14 of two magnetic head
assemblies 2 in such a manner that the coil 30a extends over the coil
support sections 14 as shown in Fig. 8, for example.
All the above constitutions of Figs. 6 to 8 are based on the
assumption that a double-sided disk is used. However, the magnetic head
assembly 2 of this embodiment is flexibly applicable to the magnetic disk
apparatus having the double-sided disk and a single-sided disk as shown in
Fig. 9, for example. In the example shown in this drawing, a pair of
magnetic head assemblies 2A and 2B is located for the disk 1 whose
) surfaces are recordable, and only one magnetic head assembly 2C is located
for a disk 101 having only one recordable surface. In the example of this
drawing, the magnetic head assemblies 2A to 2C are individually attached
to the fixed pivot 5 through the bearing 6 having a short thrust length so
that each magnetic head assembly is independently swung. As shown in
Fig. 7 or 8, two or more magnetic head assemblies 2 may be integrated and
attached to the fixed pivot 5 through the bearing having a long thrust
length.

Alternatively, as shown in Fig. 10, one magnetic head assembly 2A



form ng a head slider suspension by the method of manufacturing the head
sl-i der suspensi on according to claim22~ and nounting the head SliES&“p&mm
the formed head slider suspension, wherein the head slider is |oda o]

the wiring pattern covering the slider support section. 28. A method of
manuf acturi ng a head assenbly, conprising the steps of form ng a head
slider suspension by the nethod of manufacturing the head slider suspension
according to claim 23~ and nounting the head slider on the fornmed head
slider suspension, wherein the head 92 der is located on the wiring pattern
covering the slider support section. 29. An information

recordi ng/r oduci a ratus conprising: a cordi ng. medi um gn whi ch
infornati%gﬁgﬁarb eﬁ&a&%g@ %%%@%ﬁﬁ%@é@?d{‘%@ﬁE) 1B[C8F¢PY 3~ and a
driving nechanismfor_ driving the head assenbl as to nake the head

sl i der ofthe magnetic disk appayatnsasipsoaly vhe sliqkoi/(ﬂswg'hpe% ongistgfaceds um | ~ ~

MAY ~~L~ -41 30. An information recording/reproduci ng apparatus according
to cl ai mré@rdable: i $Alsgin thislcase) as shaywn indlie drawing, eachanagnetieg to cl ai m
13, wherein the head assenblies are independently driven, whereby

head assembly may be independently swung, or all the magnetic head

assemblies may be integrally swung by using the bearing having a long

thrust length.

Although the magnetic disk apparatus having two disks has been
described in any of the above examples of Figs. 6 to 10, the magnetic head
assembly of this embodiment is, of course, also applicable to the magnetic
disk apparatus containing two or more disks. The number of magnetic
head assemblies 2 can be increased in accordance with the number of disks
(the number of recordable surfaces to be exact).

On the contrary, the magnetic head assembly 2 of this
embodiment is also applicable to the magnetic disk apparatus having the
simplest constitution with only one disk 101 and only one magnetic head

) assembly 2 as shown in Fig. 11, for example. The magnetic disk
apparatus having such a constitution is particularly suitable for
applications which a small storage capacity is sufficient for. Thus, the
low-cost magnetic disk apparatus is made feasible.

As described above, according to the head assembly according to
this embodiment, only one type of magnetic head assembly 2 can adapt to
any change in the type and number of disks contained in the magnetic

head assembly 2. Thus, the head assembly of this embodiment can

sufficiently meet a demand for production of a small quantity of many
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such as DLC (Diamond-Like Carbon) may be formed on the air bearing

surface 8g.

As shown in Figs. 12 and 13, the head slider suspension 10 as the

continuous structure including the slider support section 11, the

suspension section 12, the arm section 13 and the coil support section 14 is

formed. Fig. 12 is a perspective view of the head slider suspension 10 seen

from the side opposite to the surface facing the disk. Fig. 13 is a cross

sectional view taken along line XIII-XIII of Fig. 12.
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The head slider suspension 10 is formed in the following manner.
First, a plate material of a uniform thickness is embossed by using a
predetermined press so that the areas to be the slider support section 11,
the suspension section 12, the arm section 13 and the coil support section
14 have predetermined thickness. For example, the aluminum, the
stainless steel or the like is used as the plate material. In this case, the
arm section 13 and the coil support section 14 have such a thickness that
they can exhibit sufficient rigidity. The suspension section 12 and the
slider support section 11 have such a thickness that they can exhibit
necessary flexibility. Then, die cutting is applied to the material by using
a cutting die having a shape corresponding to an outer shape (a contour) of
the head slider suspension 10, whereby the head slider suspension 10 is
obtained. Concurrently with the die cutting, openings 13a and 13b of the
arm section 13 and an opening 12a of the suspension section 12 are formed,
and a separation opening is formed between the gimbal support section 11a
and the gimbal section 11b in the gimbal support section 11a so that the
gimbal section 11b is floatably supported by the gimbal support section 11a.
Then, the head slider suspension 10 is press-embossed so that the
suspension section 12 may form a predetermined angle to the arm section
13 and the gimbal section 11b may form a predetermined angle to the
gimbal support section 11a.

Next, as shown in Fig. 14, the ring-shaped connect section 50
separately formed is inserted into the opening 13a of the arm section 13 of

the head slider suspension 10. Then, a circular end 50a of the connect
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section 50 is outward crushed by use of a conical jig 51 having a top angle

close to 180° for example so that the connect section 50 is fixedly crimped
to the arm section 13. As shown in Fig. 15, the head slider suspension 10
having the connect section 50 is thus completed.

Then, the wiring unit 20 previously made is stuck with the
adhesive on the area extending from the surface of the arm section 13, the
suspension section 12 and the slider support section 11 of the head slider
suspension 10 to the rear surface of the gimbal section 11b of the slider
support section 11. For example, an ultraviolet-curing resin or a
thermosetting resin is used as the adhesive. In this case, the wiring
pattern film 21 of the wiring unit 20 extends in such a manner that the
wiring pattern film 21 is not bent and draws a small curved surface at a
portion from the surface of the gimbal support section 11a of the slider
support section 11 to the rear surface of the gimbal section 11b.

Then, the head slider 8 is positioned and placed on the wiring
pattern film 21 covering the rear surface of the gimbal section 11b, and the
head slider 8 is fixedly bonded to the wiring pattern film 21 with the
adhesive or the like. Preferably, the ultraviolet-curing or thermosetting
resin adhesive is used in the same manner as the above description. The
adhesive may be applied to either the head slider 8 or the gimbal section
11b or both of the head slider 8 and the gimbal section 11b.

Then, the bonding pads 8c to 8f of the head slider 8 are connected
to the wiring patterns 23a to 23d of the wiring pattern film 21, respectively,

by bonding using the gold ball. Then, the ultraviolet-curing resin (UV
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resin) may be applied and cured by ultraviolet-light irradiation and heating
in order to protect a ball bonding portion, as needed.

Then, as shown in Fig. 1, the coil 30 is bonded to the coil support
section 14 of the head slider suspension 10 with the adhesive 40. The
ultraviolet-curing or thermosetting resin adhesive is used as the adhesive
40 in the same manner as the above description. The magnetic head
assembly 2 shown in Fig. 1 is thus completed.

According to the method of manufacturing the head assembly of
this embodiment, the head slider suspension 10 as the continuous
structure integrally including all of the slider support section 11, the
suspension section 12, the arm section 13 and the coil support section 14 is
formed only by a series of pressing, i.e., embossing, then die cutting and
then embossing the plate material as a base. Thus, a manufacturing
process can be greatly simplified, compared to the manufacturing process of
the case where the arm section and the suspension section are separately
) formed and then they are connected to each other.

Although the aluminum, the stainless steel or the like is used as
the plate material in this embodiment, other metallic materials can be used.

Besides, not the metallic material but an organic synthetic resin material

having excellent heat resistance, impact resistance and insulating

properties, such as polytetrafluoroethylene (a trade name: Teflon) may be
used as the plate material.
Although the connect section 50 is made separately from the head

slider suspension 10 and then the connect section 50 is fixedly bonded to



10z 10z 10z!z 10%& ()-!F@ 109%4H& () - 3EEG HKI 1 JJJdE: / 10 10L1 109%& ()-°

] 410%& ()-L'g 10%& ()-3LYA0%& ()-L!10%& ()-Z f10%& ()-JJJJIL) MOPuV7/

10s! 1092 & ()-s! 1092 & ()-! 109&5& ()- 10%& ()- 109%& ()-$f&10%& ()-Z
10PQUQQQQ RTb@10's  109%& ()-s 10%A& ()-- 10%: ()- $&10%& ()- H&zMADz2003
10zF410% & () - 3TTpXgXr XsXXXZ~ @10 109& ()-109%& ()-$,:10% & ()-G 10 10
10 #1109 ()-'s 10%[& ()-ZZ\ 6]~ }rg\= 10%$: 109& () -

- 97 -
the head shider suspension 10 in this embodiment, this process is not
always necessary. For example, the following process may take place.
Concurrently with the above-mentioned press-embossing process or in
drawing process separate from the press-embossing process, the opening
13a is drawn, whereby the thrust thickness is increased so as to ensure the
thickness required to surely (not loosely and obliquely) receive the bearing
6.

Although the head slider suspension 10 forming the continuous
structure is obtained by pressing one plate material of a uniform thickness
in the manufacturing method of this embodiment, the head slider
suspension can be formed in casting process using a casting mold or resin
molding process using a mold, for example. This method can be
accomplished in the following manner. For example, the mold having a
cavity with a shape corresponding to the outer shape of the head slider
suspension 10 as the continuous structure is formed. Then, the cavity of
the mold is filled with a predetermined material (a molten metal, a molten
resin, etc.), and then the material is solidified. When this method is
adopted, the connect section 50 can be integrally simultaneously molded
[Second embodiment}

Next, the second embodiment of the present invention will be
described.

Figs. 16 to 19 show the constitution of the head assembly
according to the second embodiment of the present invention. Since the

head slider suspension according to the second embodiment of the present
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invention is embodied by the head assembly according to this embodiment,
the head slider suspension will be described below in conjunction with the
head assembly. Fig. 16 is a perspective view of a magnetic head assembly
102 seen from the side opposite to the air bearing surface. Fig. 17isa
cross sectional view taken along line XVII-XVII of Fig. 16. Fig. 18isa
cross sectional view taken along line XVIII-XVIII of Fig. 16. Fig. 19 shows
the head slider 8 of the magnetic head assembly 102 shown in Fig. 16 and
the peripheral portion of the head slider 8 seen from the side of the air
bearing surface. In these drawings, the same elements as the elements
shown in Figs. 1 to 4 have the same reference numerals, and the
description is appropriately omitted.

The head assembly of this embodiment differs from the head
assembly of the first embodiment in a route which the wiring pattern film
21 extends along. That is, in this embodiment, as shown in Figs. 16 and
17, the portion on which the IC chip 22 is located in the wiring unit 20
extends on the topside face of the arm section 13, while the portion forward
of the portion on which the IC chip 22 is located (closer to the head slider 8)
extends from the topside face (the face shown in Fig. 16) of the arm section
13 through the opening 13b to the underside face (the face not shown in Fig.
16) of the arm section 13. The wiring pattern film 21 extends from the
underside face of the arm section 13 to the underside face of the suspension
section 12. As shown in Figs. 18 and 19, the wiring pattern film 21
further extends to the gimbal support section 11a and the gimbal section

11b of the slider support section 11, and finally the wiring pattern film 21
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covers the gimbal section 11b. The head slider 8 is located on the wiring

pattern film 21 covering the gimbal section 11b. The remaining

constitution is the same as the constitution of the first embodiment. Here,

the opening 13b corresponds to one specific example of “a communication
hole” of the present invention.

According to the head assembly of this embodiment, the wiring
pattern film 21 extends on the head slider suspension 10 without strain.
Therefore, the wiring pattern is less broken, and thus the wiring pattern is
highly reliable. In the manufacturing, the wiring pattern film 21 is
disposed with relative ease.

Although the present invention has been described above by
exemplifying some embodiments, the present invention is not limited to
these embodiments and various modifications are possible. For example,
in the above embodiments, the wiring unit 20 is disposed so that the IC
chip 22 may be located on the topside face of the head slider suspension 10

) (the side opposite to the surface facing the disk). On the contrary, the
wiring unit 20 may be, however, disposed so that the IC chip 22 may be
located on the underside face of the head slider suspension 10 (the side of
the surface facing the disk). This case is excellent in an effect of cooling
the 1C chip 22 because the IC chip 22 is exposed directly to the air flow
generated by rotation of the disk 1.

Although the head assembly has been described as the magnetic
head assembly in the embodiments, the present invention is applicable to

other recording and reproducing apparatuses, e.g., a magneto-optical head

2003
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assembly and an optical head assembly.

Although the Contact-Start-Stop type magnetic disk apparatus
has been exemplified and described in the embodiments, the present
invention is applicable to other types of magnetic disk apparatuses, e.g.,
the Load-Unload type magnetic disk apparatus. This Load-Unload means
that the head slider is levitated from and glided over the disk when the
disk is rotated, whereas the head slider is allowed to wait in a lamp section
outside a disk area when the disk rotation is stopped.

As described above, according to the head slider suspension, the
head assembly, the method of manufacturing the head slider suspension,
the method of manufacturing the head assembly or the information
recording/reproducing apparatus of the present invention, only one coil
support section corresponds to only one slider support section, and the
slider support section and the coil support section constitute a part of the
continuous structure including no joint area. Accordingly, each head
slider suspension can individually support the driving coil. Thus, each
head slider suspension can be independently treated and driven. The
following effect is therefore achieved. It is possible to reduce the number
of components and thereby reduce the manufacturing cost. It is also
possible to flexibly adapt to the production of a small quantity of many
types.

According to the head slider suspension of one aspect of the
invention comprises only one suspension section for supporting the slider

support section; and only one arm section for supporting the suspension
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section, wherein the suspension section and the arm section constitute a
part of the continuous structure. Therefore, it is possible to further reduce
the number of components.

According to the head slider suspension of another aspect of the
invention, the connect section for inserting the fixed pivot therethrough
also constitutes a part of the continuous structure. The further reduction
in the number of components is therefore achieved.

According to the method of manufacturing the head slider
suspension or the method of manufacturing the head assembly of still
another aspect of the invention, the step of forming the slider support
section and the step of forming the coil support section are substantially
concurrently executed, whereby the slider support section and the coil
support section constitute a part of a predetermined-shaped continuous
structure including no joint area. The manufacturing process is therefore
simplified.

According to the method of manufacturing the head slider
suspension or the method of manufacturing the head assembly of still
another aspect of the invention, the steps of forming the suspension section
and the arm section are executed substantially concurrently with the steps
of forming the slider support section and the coil support section, whereby
the suspension section and the arm section also constitute a part of the
continuous structure. Therefore, the manufacturing process can be
greatly simplified, compared to the manufacturing process of the case

where the arm section and the suspension section are separately formed
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and then they are combined to each other.

The information recording/reproducing apparatus according to
another aspect of the invention comprises a recording medium on which
information can be recorded; a head assembly; and a driving mechanism for
driving the head assembly so as to make the head slider of the head
assembly moved relatively to the recording medium. It is therefore easy
to subtly change the specification of the apparatus and facilitating the
custom-made production of the apparatus.

The information recording/reproducing apparatus according to still
another aspect of the invention comprises a plurality of head assemblies,
wherein the head assemblies are independently driven, whereby the
respective head sliders of the head assemblies are movable independently.
Duﬁng recording and reproducing the information, each head slider is not
uselessly moved, and thus the efficiency in an access of the head assembly
to the recording medium can be optimized. Moreover, only part of a
plurality of head assemblies for the recording medium to be accessed can be
driven, and thus the unnecessary power consumption can be reduced.

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to
be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.
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WHAT IS CLAIMED IS:

1. A head slider suspension on which a head slider including a
head element capable of at least either recording or reproducing
information to/from a recording medium and a driving coil constituting a
part of a driving mechanism for moving the head slider relatively to the
recording medium can be mounted, comprising:

only one slider support section capable of floatably supporting the
head slider; and

only one coil support section corresponding to the slider support
section and being capable of supporting the driving coil by itself,

wherein the slider support section and the coil support section

constitute a part of a continuous structure including no joint area.

2. A head slider suspension according to claim 1, further
comprising:

only one suspension section for supporting the slider support
section; and

only one arm section for supporting the suspension section,

wherein the suspension section and the arm section constitute a

part of the continuous structure.

3. A head slider suspension according to claim 2, wherein the

suspension section is flexible and the arm section is rigid.
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4. A head slider suspension according to claim 1, wherein the
driving mechanism can swing the head slider around a predetermined fixed

pivot externally located.

5. A head slider suspension according to claim 4, further
comprising:
a connect section including a hole which the fixed pivot is to be

inserted through.

6. A head slider suspension according to claim 5, wherein the

connect section constitutes a part of the continuous structure.

7. A head slider suspension according to claim 1, further
comprising:

a wiring pattern electrically connectable to the head slider.

8. A head slider suspension according to claim 7, wherein the
continuous structure has a first surface and a second surface, and
the wiring pattern extends from the first surface of the continuous

structure to the second surface thereof.

9. A head slider suspension according to claim 8, wherein the

wiring pattern extends from the first surface of the continuous structure,
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around one end of the continuous structure and to the second surface,

reaches the slider support section and covers the surface of the slider

support section, on which the head slider is to be placed.

10. A head slider suspension according to claim 8, wherein the
wiring pattern extends from the first surface of the continuous structure,
via a communication hole bored through a part of the continuous structure
and to the second surface, reaches the slider support section and covers the
surface of the slider support section, on which the head slider is to be

placed.

11. A head slider suspension according to claim 1, further
comprising:
an integrated circuit chip on which circuits associated with an

operation of the head slider are integrated.

12. A head slider suspension according to claim 11, wherein the
integrated circuit chip is located on the continuous structure surface facing

the recording medium.

13. A head assembly comprising:
a head slider suspension according to claim 1; and

a head slider floatably supported by the slider support section of

the head slider suspension.



f810% & ()- L610% & ()-3 F410% & ()- GcdENbC Y YZ109% 9 10%& ()- 10% ()-Y
109& ()-Y 109& ()-1 109& ()-109%& ()- Xt dEMbC Y YZ1098 # 109& ()-s! 109& ()-F
109& ()-F y3109%& ()-Y s109& ()-S@O0% ()-8udE:/ 10 103 : 109 ()-sf8

10% ()-3 L610% ()- + 10% ()-LF ) SL0% ()-s%@0%: ()-7v XY:/ 1 4 MAY 2003

.36.

14. A head assembly comprising:

a head slider suspension according to claim 9; and

a head slider floatably supported by the slider support section of
the head slider suspension,

wherein the head slider is located on the wiring pattern covering

the slider support section.

15. A head assembly comprising:

a head slider suspension according to claim 10; and

a head slider floatably supported by the slider support section of
the head slider suspension,

wherein the head slider is located on the wiring pattern covering

the slider support section.

) 16. A method of manufacturing a head slider suspension on
which a head slider including a head element capable of at least either
recording or reproducing information to/from a recording medium and a
driving coil constituting a part of a driving mechanism for moving the head
slider relatively to the recording medium can be mounted, comprising the
steps of:

forming only one slider support section capable of floatably
supporting the head slider; and

forming only one coil support section corresponding to the slider
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support section and being capable of supporting the driving coil by itself,
wherein the two steps are substantially concurrently executed,

whereby the slider support section and the coil support section constitute a

part of a predetermined-shaped continuous structure including no joint

area.

17. A method of manufacturing a head slider suspension
according to claim 16, further comprising the steps of:

forming only one suspension section for supporting the slider
support section; and

forming only one arm section for supporting the suspension
section,

wherein these steps are executed substantially concurrently with
the steps of forming the slider support section and the coil support section,
whereby the suspension section and the arm section are formed so that

) they constitute a part of the continuous structure.

18. A method of manufacturing a head slider suspension
according to claim 16, wherein the step of forming the continuous structure
includes:

a rolling step of partially rolling one plate material and thereby
forming the material having portions differing in thickness; and

a die cutting step of applying die cutting to the rolled material.
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19. A method of manufacturing a head slider suspension
according to claim 16, wherein the step of forming the continuous structure
includes:

a mold forming step of forming a mold having a cavity with a
shape corresponding to an outer shape of the continuous structure; and

a step of filling the cavity of the mold with a predetermined

material and solidifying the material.

20. A method of manufacturing a head slider suspension
according to claim 16, further comprising the step of:
providing the continuous structure with a wiring pattern

electrically connectable to the head slider.

21. A method of manufacturing a head slider suspension
according to claim 20, wherein the continuous structure is formed to
) include a first surface and a second surface, and the wiring pattern is
provided to extend from the first surface of the continuous structure to the

second surface thereof.

22. A method of manufacturing a head slider suspension
according to claim 21, wherein the wiring pattern is formed to extend from
the first surface of the continuous structure, around one end of the
continuous structure and to the second surface, reaches the slider support

section and covers the surface of the slider support section, on which the
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head slider is to be placed.

23. A method of manufacturing a head slider suspension
according to claim 21, wherein the wiring pattern is formed to extend from
the first surface of the continuous structure, via a communication hole
bored through a part of the continuous structure and to the second surface,
reaches the slider support section and covers the surface of the slider

support section, on which the head slider is to be placed.

24. A method of manufacturing a head slider suspension
according to claim 16, further comprising the step of:

providing the continuous structure with an integrated circuit chip
on which circuits associated with an operation of the head slider are

integrated.

) 25. A method of manufacturing a head slider suspension
according to claim 24, wherein the integrated circuit chip is located on the

continuous structure surface facing the recording medium.

26. A method of manufacturing a head assembly, comprising the
steps of:

forming a head slider suspension by the method of manufacturing
the head slider suspension according to claim 16; and

mounting the head slider on the formed head slider suspension.
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27. A method of manufacturing a head assembly, comprising the
steps of:

forming a head slider suspension by the method of manufacturing
the head slider suspension according to claim 22; and

mounting the head slider on the formed head slider suspension,

wherein the head slider is located on the wiring pattern covering

the slider support section.

28. A method of manufacturing a head assembly, comprising the
steps of:
forming a head slider suspension by the method of manufacturing

the head shider suspension according to claim 23; and

mounting the head slider on the formed head slider suspension,
wherein the head slider is located on the wiring pattern covering

) the slider support section.

29. An information recording/reproducing apparatus comprising:
a recording medium on which information can be recorded;

a head assembly according to claim 13; and

a driving mechanism for driving the head assembly so as to make

the head slider of the head assembly move relatively to the recording

medium.
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30. An information recording/reproducing apparatus according to
claim 29 comprising:

a plurality of head assemblies according to claim 13,

wherein the head assemblies are independently driven, whereby
the respective head sliders of the head assemblies are movable

independently.



