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TI TLE OF THE | NVENTI ON CO L ASSEMBLY, HEAD SUSPENSI ON
ASSEMBLY, DI SK DEVICE, AND METHOD OF MANUFACTURI Nﬁﬂmumml'""
HEAD SUSPENSI ON ASSEMBLY BACKGROUND OF THE | NVENT

5 This invention relates to a coil assenbly used in a*isosor
di sk device having a disk for use as a recording *GUOOU2®
medi um a head suspensi on assenbly provided with the

ot et or iy o head sucpent o asaemsi v 10 1n AN
years, disk devices, such as magnetic di sk devices, «remnn
optical disk devices, Tetkl: OhallF pERYENTI @RI y used as

oxt or el PRSI dML S o Ol COMRU Sl Bl L RS, oo,
i i i e e e S
head actuator thaagieRRUND drMBgRENG ety @ Voi ce

coil notor for driving the head actuator, a circuit

board unitTh#d Cinveti &h MEEa 084 anged doi A £858n2D) Theed in
head actuator includes a bearing portion attached to

the caskElsndieviptarradving of drskes Sdmaksd aOme afvtording
extending fromthe bearing portion. A magnetic head

i s atfefshsy to hech IRy nvarss ofnkal s uspensiah. witfheche
circuit board unit is forned integrally having a 25

base Gk i Yo i F4 g6l ee prandd el ratrhad tohoar d

manufacturing a head suspension assembly.

M

In recent years, disk devices, such as magnetic
disk devices, optical disk devices, etc., have been
widely used as external recording devices of computers
or image recording devices.

A disk device, e.g., a magnetic disk device,
generally comprises a magnetic disk, a spindle motor
that supports and rotates the disk, a head actuator
that supports a magnetic head, a voice coil motor for
driving the head actuator, a circuit board unit, etc.,
which are arranged in a case

The head actuator includes a bearing portion
attached to the case and a plurality of arms stacked
on and extending from the bearing portion. A magnetic
head is attached to each arm by means of a suspension.
The circuit board unit is formed integrally having a
base portion and a main flexible printed circuit board
(hereinafter, referred to as a main FPC). A head IC,

connector, etc. are mounted on the circuit board unit.



(hereinafter, referred to as a main FPC). A head 1C,
connector, etc. are nmounted on the circuit board unit.

The main FPC extends close to the bearing portion from

t he base portion. An extended end portion of the main

FPC i ncludes a plurality of connecting portions. Each
connecting portion is provided with a plurality of 5
connection pads and a through hél e—through which a

screw i s passed. The connecting portion is fastened

to the bearin ortion of the head actuator by the
screv?}%%aﬂali%g%éa)%s@ﬁtﬁtrrﬁ‘%l@w&%etq Hivudteadolng portion from

F I fl i bl i nted ci it b d 10
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gonaﬁggqgcolq%i%@%r nle%?a? Jﬁtgya otf vﬁﬁr}eréerqecr%}/%t%oel?é %?{Bs'i s Bach
o i SR AT L o

the main FPC. he ot her en

5 providiathadd hord gldl alrd Ya afhcameatden d@ﬁdﬁgqlﬁ%hich a

10

15

20

25

t hese connection pads are soldered individually to the
connestieon ipadsofeaclTooreatddig mprddan of therdmidhed
FPC, the relay FPC and the main FPC are connected

el ecttd ddid Y@l e givanti il 1of ttheedotadtdreruatie b2 he
magneti ¢ head supported on each suspension is

connett Y dihédt rica1d3ped theudl e Womuwtudiale .

t hrough t relay FPC and the main FPC. Wen the

magnet i ¢ (:Lﬁe%?tek?esy'roiaﬁa]ﬂ FIPtHe e Righetgt efhsguit board

e P O A S I o BB s

posi tdon 1N Hgy A SKiaddBl ighe UL A oqfesélf{ee%elay FPC is
connected to the magnetic head, while the other end is
connected to its corresponding connecting portion of
the main FPC. The other end of each relay FPC is
provided with a plurality of connection pads. As
these connection pads are soldered individually to the
connection pads of each connecting portion of the main
FPC, the relay FPC and the main FPC are connected
electrically and mechanically to each other. The
magnetic head supported on each suspension is
connected electrically to the circuit board unit
through the relay FPC and the main FPC.

When the magnetic disk is rotating, in the
magnetic disk device constructed in this manner, the
magnetic head is moved to and located in a desired
radial position on the disk, that is, on a desired

track, by the head actuator. Information is written
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track, by the head actuator. Information is witten to
and read fromthe disk by the head. Recently, with
the mniaturization of disk devices, individua
conmponents, such as head actuators, have been reduced
in size. For the small- s sized head actuators of this
type, it is hard to secure a space in which connecting
portions of a main FPC are screélwed to a bearing
portion. Besides, a space for connection work is too
narrow to ensure high operating efficiency. Proposed

in JprP PR . TRPHIHEOM ot heorahd s pudy i tehe |1'\@,)\?}]1a¢\lg

10- 092125, _th In I ch connecti ng

portions of® ereiorEﬁ%%%rghef?k%ﬂa%?rb%?ﬁbo?rﬁ%r%b%%d
a. head actuator, w thout using

Iscr:]rglws %%lgeggﬁn%ypdy & COTH oneat t h?%d}re‘?%g?fa

hOV\BV&ftua{{&§onﬁ‘§\% 'kghgerlsr@c%éé 2@1 r_%gae rrbacgp HRE small-

and connecting portions of a

sol defiefbd méxte anaid@Sys SOr tmfs thgoe connedd i yark
is troubl esone and requires skill. roposed in Jpn.

Fpplre KCGHcPubl iwat dtoncolos c 20 -dkd2déns fOf a main
exanple is a head actuator in 20 which connecting
por t i FRHS aofe 5 qige FRO andooniTertpartigort iBrsidds a a
relay FPC are joined together at a junction between a
suspetRaTh S PRI ahd ey sarteo© prasszan eebometke high

together fixing a fixing plate to , them by caulklng
from%4b bty 1LY ¢ heEp iy Pt ifGis: dippln

R S b e o e
TheseKomnecty Nhicn connecting portions of a main FPC are
fixed by being interposed in a bearing portion of a
head actuator without using screws, for example.
According to this method, however, the connecting
portions of the main FPC and connecting portions of a
relay FPC must be soldered to one another, so that the
connection work is troublesome and requires skill.
Proposed in Jpn. Pat. Appln. KOKAI Publication
No. 2001-143246, for example, is a head actuator in
which connecting portions of a main FPC and connecting
portions of a relay FPC are joined together at a
Jjunction between a suspension and an arm, and they are
pressure-bonded together by fixing a fixing plate to
them by caulking from above.
Normally, the connecting portions of the main FPC
extend in opposite directions from the opposite sides

of an extended end of the main FPC. These connecting
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portions are bent at right angles and connected to the
relay FPC. Described in Jpn. Pat. Appln KCKAI .
Publ i cati on No. 2002-245732 is an arrangenent in which

an armis assenbled to a bearing portion after 5
connecting portions of a main FPC are previously

sol dered to connection wring on a suspension.

According to the head actuator described in Jpn. Pat .
Appl n. KOKAI Publication No. 2001-143246, the main

FPC and the relay FPC need not be soldered to 10 each

ot herPCT%1GS H¥9 | ReNE 2 howeiter , ardl e i e tdrnnected to the

connectin tions accurately_with one another, so

that THE e‘f‘%‘oi Wﬁﬂ%&s@ Sikite fHe 488y ﬂ’f}%ﬁel

is fixgoh i g, k: di sassenbling the .
junction Jib%/at?%%u hmaérw'd %Cgi%r :%%ﬁ‘j’% he® haeréoararﬁrﬁgi%?nw 1 which
|'s eang.aACC Ao dhe bhead, 4 Yo Jorg! | n

Jpn. Pat. Appln. KOKA Pub%?ca%c%ln Ogtgjoo%( %%

oper aidredsi g QIS DeCAUSS d Wp@rdl g viously
suspensions on whi ch magnetic heads are nounted mnust

20 bediateteat togeiherctndrh wai dioay cbrund tsutdiRindtas t he

main FPC. It is hard to make a space between the

connect i nhgerndions thathexte actudteoppositEoed in Jpn.
directions fromthe main FPC narrower than the width

of t HETmaiPEEPC, KHiAdh BHideras ifmidee -urd OQut - 1B 20F6 1t Hehe

2 SR e LS B LS NPT

. a
| nverrﬁl on

each other. It is difficult, however, to align the
connecting portions accurately with one another, so
that the reliability lowers. Since the fixing plate
is fixed by caulking, moreover, disassembling the
junction is too hard to repair the head actuator with
ease.,

According to the head actuator described in Jpn.
Pat. Appln. KOKAI Publication No. 2002-245732,
operation is troublesome because two arms and
suspensions on which magnetic heads are mounted must
be handled together with a board unit that has the
main FPC. It is hard to make a space between the
connecting portions that extend in the opposite
directions from the main FPC narrower than the width
of the main FPC, which hinders miniaturization of the
head actuator,

BRIEF SUMMARY OF THE INVENTION

This invention has been made in consideration of



these circunstances, and its object is to provide a

coil assenbly, head suspension assenbly, disk device,
and head suspensi on assenbly nmanufacturing nmethod for

m niaturization, in which a main FPC can be fixed and

5 electrically connected with ease and reliability.
According to an aspect of the invention, there is

provi ded a coil assenbly charactberized by conpri sing:

a support frame which has a first support surface and

a second support surface opposed to each other and on
10 whikesa vbfedigmnces, fandditambedoard tmigrovide a
havi n base portion on which an electronic _
conpo(g%ﬁ]t ?%Se‘ﬂg@h't R HEIRTHEe B TREMP Y exd bile device,

i nt ' it _board extendi f he ba;
Por 116 A oo SRRE T it BV b O i oL 1 GFgiRe “or
si de rﬁ’fnﬁé‘t&i%f&ﬂediﬁ P&{EA (‘}%1]'.0{{ EtEI:he cmirla r]oe fixed and

flexible printed circuit boar e connecti ng

5 por t i @red el MeeSy acorfid Ste £OMNGEtd N RS ifgliv%nicﬂty.
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extends in a longitudinal direction of the mal

flexible pricvedingiteuin Dosesk and has spdawBdhl Yedre is
first connection 20 pads arranged in the |ongitudina

di reqtionided 3§ unctl ore powkliorclextand mg dd @y td@nprising:
first connectin portion, and a second connecti ng

port iYW edarrisvhiah thes |onii tdinapalitr entifare and
of the nmain flexible printed circuit board fromthe

j unctd T PBIY | DIPRT B HACS RRATE] thp Fadecdmer and on

t ds, arranged, in., the | ongitudi nal _ ,
di rect 6 4 hE 19T 0 Corrbdiitfg 01 1o tich gttt ving a

:getggg%%r éﬁ%ﬁ%ﬁ?ﬁ%dﬁ%%%f%%ﬁfgléé¥%§%¥gxggmggﬁgg% i%pd
mounted, a belt-shaped main flexible printed circuit
board extending from the base portion, and a
connecting portion extending from one side of an
extended end portion of the main flexible printed
circuit board. The connecting portion includes a
first connecting portion which extends in a
longitudinal direction of the main flexible printed
circuit board and has a plurality of first connection
pads arranged in the longitudinal direction, a
junction portion extending from the first connecting
portion, and a second connecting portion which extends
in the longitudinal direction of the main flexible
printed circuit board from the junction portion and
has a plurality of second connection pads arranged in

the longitudinal direction, the first connecting

portion being fixed to the first support surface of
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bei ng fol ded back at the junction portion and fixed to
the second support surface of the support frane.
Accordi ng to another aspect of the invention, 5 there
is provided a head suspension assenbly characterized
by conprising: a bearing portion; a coil assenbly
havi ng a support franme attached to the bearing
portion, a voice coil fixed on the-support frame, and
a board unit connected to the support 10 frame; and a
first head ginbals assenbly and a second head ginbals
asserl§ SHARRMed ta0e heedrhi s gsommd crPrrant gppaxeet ion
ct t her ebet ween,

e SUDOH (0P R i GT]  MELITERY SRR 1 ArdLeFixed co

h . Soem g &
passen S S o A 2 G SRR o e
suppor t S%J@&ﬁdﬂp@oéﬁdaﬁ&t}‘?@ﬁrha%%'of he, poaleh nd &1,

havi ng a base portion on which an ectronic

conpaneste iis PEHURhd & heldd shapad ymim 20dhex) bl e
printed circuit board extending fromthe base

por t iadra r aarick rd ahnec tdong Py itien exdeendimg goramnane a coil
side of an extended end portion of the main flexible

pri ntasd adirlouina woer ¢y styppconnestian @ tpwrdtiesh to the
including a first 25 connecting portion which extends

in adtditudFIiondi rrectdigie ofoitlhe ineich anl ebtielsipport

ori el vl boerd o R o plurplityof st
O 7 o 2ddiC O DAL b B U T & secona
head gimbals assembly attached to the bearing portion
and opposed to each other with the support frame
therebetween,
the support frame of the coil assembly having a
through hole through which the bearing portion is
passed and a first support surface and a second
support surface opposed to each other,
the board unit having a base portion on which an
electronic component is mounted, a belt-shaped main
flexible printed circuit board extending from the base
portion, and a connecting portion extending from one
side of an extended end portion of the main flexible
printed circuit board,
the connecting portion including a first
connecting portion which extends in a longitudinal

direction of the main flexible printed circuit board

and has a plurality of first connection pads arranged
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second connecting portion which extends in the

| ongi tudinal direction of the main flexible printed 5
circuit board fromthe junction portion and has a
plurality of second connection pads arranged in the

| ongi tudi nal direction, the first connecting portion
being fixed to the first support surface of the

support frame, and the second cdnnecting portion being
10 fol ded back at the junction portion and fixed to
the secaond support surface of the support frame, the
firstithddf didishl s ihidsdntsl iy 9qic i iy Jamafrimn werhion
has a proxjinmal end portion with a through hol e

£ hr oG SN CHETERTS rig Ftr (GBI S {Pas i T4 ent
exte the hearin artion,. a suspension

ext e%cn%{cf :goorﬁnaencbcelxqge ergL & lct%hee ngerﬂ S Hedde
mountedh R A Xt eo&dz%g: N e the SUSRENSIQN L1 3NG4 nreg
rel ay fl%xi ble printe t?"lrcgjlft oa?ﬂélj irk?heq{is % n]f\‘en ©

on t he myunambdhe suspans %@@ﬂ&ﬁ?&&%&ﬂ%r@fﬂé@%
20 connected electrically to the head, a connecting

end rpordslan yextfersdiqugnd raamrde iproxdatal endirpesd 110N the
of the armand | apped on the first connecting

por t ilomg g ima lpldirrddtiyrof tdenrfdotsitorr opadss ey ipskedt on
on the connecting end portion and connected to the
firstteiry doimstcticon Nradd rstthe wesaitd veddasi mfalthe
assenbl éping an arm which has a proxi mal end

por t i it Aroddh Hdl%e SHHBHYIF MR {t¥e Regdriary Peing
por 144 BABSEd T SXBIGR L LamANG D5R A0n apy ere
of the &y éﬁﬂﬂ%?% surface of the support frame,
the first head gimbals assembly including an arm
which has a proximal end portion with a through hole
through which the bearing portion is passed and
extends from the bearing portion, a suspension
extending from an extended end of the arm, a head
mounted on an extended end of the suspension, and a
relay flexible printed circuit board which is mounted
on the arm and the suspension and has one end portion
connected electrically to the head, a connecting end
portion extending from the proximal end portion of the
arm and lapped on the first connecting portion, and a
plurality of connection pads provided on the
connecting end portion and connected to the first
connection pads,
the second head gimbals assembly including an arm

which has a proximal end portion with a through hole
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nount ed on an extended end of the suspension, and a 5
relay flexible printed circuit board which is nounted
on the arm and the suspension and has one end portion
connected electrically to the head, a connecting end
portion extending fromthe proximl end portion of the
arm and | apped on the second connecting portion, and a
10 plurality of connection pads8provided on the
connecting end portion and connected to the second
connection pads. According to another aspect of the

i nvertiFr Il e it HR/AHEW PIrtived i passed and

factur] head 15 s [Ke) nbly, th
ot G ERAI P 201 7 Cohfit IR ig O o STARASP SHGRH ng
the fj ' rtions of the i_n
fl :xielb){tzetnﬁ?ﬁm% e %{;%rnc ae?{y%g&ae:rd& g?trgdotqwfechhler SR Hedy

secongh SHREn SUdac8%ed ee%Q!eQ}f Wey's%epetr‘&qo%qp%q{& a

frame; 20 connecting the voice coil tot first
conneailialg f 1RQY il 1@N;p rSURRIPasi Mg N iR PRI ch is mounted
conductive filnms on the first connection pads of the
firstorcarectimgndpartd erusarech gile seebithCc@mrecinddmortion
pads of the second connecting portion; nounting the
firstcoane Sesbrird drdad 28 lgi mvaltheadw@thl iesamedtiag end
support frame on the bearing portion; superposing the
conn&XGHE e rfk EpeHtncorf tom e maioninalednsl eprtiime®t the

circuit boa of the first head gi nbal s assenbly and
t he @5%@&4%"&? Qﬁbrtt}}eorFeé?oWoﬁé:orné}eﬁlﬂgeﬂ jtdon, and a

prin :?21% Shnay tod %%rntql e s g second head, %;idln’:{ﬁllgs

asse y on the firs .ConneCt| ng ortiron a
second NS MAPYIHAn and connected to the second

connection pads.

According to another aspect of the invention,
there is provided a method of manufacturing a head
suspension assembly, the method characterized by
comprising: adhesively bonding the first and second
connecting portions of the main flexible printed
circuit board to the first and second support
surfaces, respectively, of the support frame;
connecting the voice coil to the first connecting
portion; superposing anisotropic conductive films on
the first connection pads of the first connectiﬁg
portion and the second connection pads of the second
connecting portion; mounting the first and second head
gimbals assemblies and the support frame on the
bearing portion; superposing the connecting end

portion of the relay flexible printed circuit board of
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5 respectively; and heat/pressure-bonding the
connecting end portion of the relay flexible printed
circuit board of the first head gi nbals assenbly and
the connecting end portion of the relay flexible
printed circuit board of the second head ginbals
assenbly to 10 the first connecting portion and the
second connecting portion, res@ectively, with the
ani sotropi c conductive filns therebetween. Additiona

obj ects and advantages of the invention will be set
fort Fhth tHsddwad #imdm Mhiagpensl f sindvigie mmhrigrting end
part wil ious fromthe descripti may be

[, beC§SV| on, or |
| ear RS B ThrHctite Tl ahe LRt i%“tl'ﬁﬁ% Cglb‘icé{dﬁfs bgard of
d ¢ v . . -
oo 05 Pl o WED e el e e

obt ai ned by neans

conbi natins; Rarddcul a1 ! Oi inafter.. .

BRI EF DESCRI'P S et %&LW%W%@W%mH’
The aceIPANWAG, Ara NSt MY HE IIROMRP AL Eordbct ing
and constitute a part of the specification,

i |1 ustrrdatpe renodiaentts: ofe the finsadlicomriantd agetdert

25 with the general description given above and the

det aidasdt dexscrtihpt iforsof hdeel e e rtsss egiblen del avine

serve to explain the principles of th'e invention. 10

FI G CPNNSGE 196 St tdons harew SsHdw e le harleditslle printed

drive (hereinafter, referred to as an HDD) accordin%
to arf eibtdi RERT ookt K9 mAsfNbmea ginPgls gfsembly to

ective view of the ,
eXp|Q$§gf%%%&Pconnectlng portion and the second connecting

portion, respectively, with the anisotropic conductive
films therebetween.

Additional objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly
pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,

serve to explain the principles of the invention.
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5 HDD; FIG 3 is a plan view showi ng a case of the HDD
and an internal structure; FIG 4 is a perspective

vi ew showi ng the control <circuit board side of the
HDD; 10 FIG 5 is a sectional view of the HDD taken
along line V-V of FIG 1; FIG 6 is a perspective

vi ew showi ng a head suspension assenbly of the HDD;
FIG 7 is a sectional view takekCalong line 15 VI1-VI|
of FIG 6 and showi ng a bearing portion and a

connect nggﬁgrti on of the head suspension assenbly;

FIG 8 is an®expl biled PRISIRCEEI VR View SHowi g a thard disk

head suspension assenbly; FIG 9 is a perspective view
showicri]}gjl\ge c@??rejﬁf %esre'aneygeo’?r‘ﬁmt% Fuspsigsirording
asseml v F Q| ode erspective view
shovm!%gg ar% héenﬁ:ooﬁ%éa@sgko?ﬁé ﬁq’ﬁder%lol a plan view

showi ng a geyel pprenty ofx ?M{}?eefvj\%}g%%gvé nﬁleﬁf;éf the

assenbly; 25 FIG 12 is a plan mat i ca

showHmp,a2a manufacturing process for the coil

assenbly; FIG 13 is a plan view of the head

suspensi OrFIG.113 iassendlan shiow nthawiptPcessaddror the HDD
tenporarily pressure- bonding anisotropic conductive

fil Mm% athel e istguqsorason of the coil assenbly;

FIG 14 is_a sectional view of the connecting
FIG. 15 a perspective view showing the control

circuit board side of the HDD;

FIG. 5 is a sectional view of the HDD taken along
line V-V of FIG. 1;

FIG. 6 is a perspective view showing a head
suspension assembly of the HDD;

FIG. 7 is a sectional view taken along line
VII-VII of FIG. 6 and showing a bearing portion and a
connecting portion of the head suspension assembly;

FIG. 8 is an exploded perspective view showing
the head suspension assembly;

FIG. 9 is a perspective view showing a coil
assembly of the head suspension assembly;

FIG. 10 is an exploded perspective view showing
the coil assembly:

FIG. 11 is a plan view showing a development of a
board unit of the coil assembly;

FIG. 12 is a plan view schematically showing a
manufacturing process for the coil assembly;

FIG. 13 is a plan view of the head suspension
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5 portion show ng the process for tenporarily
pressure- bondi ng the anisotropic conductive filns to
the connecting portion of the coil assenbly; and FI G
15 is a sectional view of the connecting portion
showi ng a process for connecting connecting 10 end
portions of head ginbals assenblies to the connecting
portion of the coil assembly: DETArLED DESCRI PTI ON OF
THE I NVENTION A hard disk drive (HDD) according to an
enbodi nent. of this invention will now be described in

15 d&%ﬁﬁm%x r?ﬁ%fﬂé}qerﬂ:epwq%fe faz:nz:otrﬁirmm@w AW GREIre-

ri ses case 10

substrbanrh a9 yar?JhS(%thr E?Jocr rﬁod’fJ]%C et SrtC ddi€ Ginarting
cont ai s VA{ | pUS %ﬁﬁ%ar ed later), and a

rectangul ar contro CIrCUI d 12 overl apped 20 on

the outer st face of 4 hecasshd0. Ihe &@S&é%&ﬂ%cémg

circuit board 12 are fornmed so that their length L

and ot o ateowdhgmaran b dBr 1S peGidael v 1 Afkessure -
that a thickness T of a resultant structure t hat

i ncl Jdes e rhireangeis dtrmop i3 tap i umm i eorf el €. tHhe

25 thickness T is set to, for exanple, about 3.3 nm or

5 rnnCQRﬂﬁﬁﬁﬂWﬁ;Rﬂfﬁﬂﬂ?rﬂﬁﬂﬁhe(ﬁoxﬂ:ﬁaﬁqmidbe strated i n
the structure. - shown in FIGS. 2 to 5, the

case 10 has'& stltS asr%rqtllwlan@%w e e strtiednng

whi ch are su tantlall equal di nensi ons. Each of
the SidiTen B S st TR ) b AR i
Stru%&ﬁf%ortions of head gimbals assemblies to the

connecting portion of the coil assembly.
DETAILED DESCRIPTION OF THE INVENTION

A hard disk drive (HDD) according to an
embodiment of this invention will now be described in
detail with reference to the accompanying drawings.

As shown in FIGS. 1 and 2, the HDD comprises a
case 10 substantially in the form of a rectangular
box, which contains various members (mentioned later),
and a rectangular control circuit board 12 overlapped
on the outer surface of the case 10. The case 10 and
the circuit board 12 are formed so that their length L
and width W are 32 mm and 24 mm, respectively, and
that a thickness T of a resultant structure that
includes them ranges from 3 to 6 mm, for example. The
thickness T is set to, for example, about 3.3 mm or
5 mm, depending on the number of disks to be stored in

the structure.
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5 of netal, having side walls on its peripheral edge
portion. The first and second shells 10a and 10b are

| ocat ed opposite each other so that their respective

peri pheral edge portions face each other. A belt-

shaped seal i ng nenber 16 is wound around the 10

peri pheral edge portions of the shells 10a and 10b,

and it connects them and seats B gap between them

These el ements constitute the case 10 in the formof a
rectangul ar box. A bottom surface of the first shel

| 0a fornms &5 I®wectangifar hounmtdnghrurdase 10 . haopw first

corners of the case 10 including the corners of the
nountﬁ}}?gﬁsdr(?aa@é‘flal SO RE i 1P dhiGh & sarc

e R S5 8, TRt I L U e
pr everyed, £ omgbeing, s%%{caarm%dugy Jefaecaggggd;%;r Q& e

case. Besides, the gastightness is preve om

bei ng svresened i i dpesiend Reiafs the ;sealddg Meddt
the case 10, a plurality of support posts 1 are

ar r angedt iadrang THe fierdpherdls eAgrl RGN 1afa they 12 are
case. Each post 18 has a proximal end fixed to the

i nnerlsatfeat opgfosite fdacdt theld stOateatd s isetrespective
substantially upright on the inner surface of the 13
firsPHANSr 3 HgfoFastdpréorfresperiimp theeach belt-

support post 18, a threaded haole is fornmed in the

rmuntsi}\‘?éjpeiﬁeé’génﬁl TSP SEx tiénds MREBD 1 Post thes

Sho%éﬂp’ﬂe@%l 2edagned p%rttirg)ensc% rt%le Csi}’lrec.l.liist 10a and 10b,
and it connects them and seals a gap between them.
These elements constitute the case 10 in the form of a
rectangular box.

A bottom surface of the first shell 10a formé a
rectangular mounting surface 11. Four corners of the
case 10 including the corners of the mounting surface
11 are rounded in a circular arc each. Thus, the
sealing member 16 that is wound around the peripheral
edge portion of the case 10 is prevented from being
damaged by the corners of the case. Besides, the
gastightness is prevented from being worsened by
loosening of the sealing member.

In the case 10, a plurality of support posts 18
are arranged along the peripheral edge portion of the
case. Each post 18 has a proximal end fixed to the
inner surface of the first shell 10a and is set

substantially upright on the inner surface of the
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5 board 12, which is fornmed of a printed circuit

board, is a rectangular structure that is
substantially equal to the nounting surface 11 of the
case 10 in length and width. The nounting surface 11
is formed having circular protuberances 70a and 70b
corresponding to a 10 spindle notor 22 and a beari ng
assenbly 52, respectively. ThelZontrol circuit board
12 is formed wth circular openings 72a and 72b
corresponding to the protuberances 70a and 70b,

r especittiStel§1e Four I at Rasigoran TR TFFSRATEl igenttrpleach

SO R “ce £ & e diato fq‘iési‘é@pm%“” iy the
not ch, nart.ign Jfa@ viduald .. AR n%fa'?t'ﬁeyrp st.

el ectronic conpone 4 “and 4 connect

mount ed omd hendner, spdace of 4 h o Lorg%t&mtrcdlr CcLbjlolIacrudlt

board 12 that faces the case 10. T clrcu

12 i pzanrnect eqyptidih s fAnidd e prd gaddd (-Zﬂ'rtcuﬁctar%ard
76 for eIectrlcaIIy connecting the HDD to an external

devi des. aTheeqrarmguelch icistomidt hearthatb 1d suet Lifially equal
through a short side of the control circuit board. A

pl ur &9 thheofmauyinient isor faararilialef THheare 25 1@ dvi deshgth

on an extended end of the circuit board 76. The

cont AAIY ¢iydi 1 0dw dor Figredifrashild irarfirameds having

SN e el Bttt o
Z: r;%l I'n | woﬁaﬁ qﬁ]%?our IIS}'IH LS fS?e%{rqwl? nting
sur f aegpkht ik pr Otwr%ﬂ%@ﬂt?%a% U is formed
with circular openings 72a and 72b corresponding to
the protuberances 70a and 70b, respectively. Four
corner portions of the control circuit board 12 are
diagonally cut at, for example, 45 degrees to each
side, thereby forming notch portions 77, individually.
A plurality of electronic components 74 and a
connector 71 are mounted on the inner surface of the
control circuit board 12 that faces the case 10. The
circuit board 12 is connected with a flexible printed
circuit board 76 for electrically connecting the HDD
to an external device. The printed circuit board 76
is led out through a short side of the control circuit
board. A plurality of connection terminals 75 are
provided on an extended end of the circuit board 76.
The control circuit board 12 formed in this

manner is mounted on the mounting surface 11 of the
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5 nounting surface 11 are | ocated in the openings 72a
and 72b, respectively, of the circuit board 12. The
connector 71 on the circuit board 12 is connected to a
connector 34c of a board unit 34, which wll be
described later. 10 The notch portions 77 at the four
corners-of the <control circuit board 12 are situated
individually at the four cotrnek4portions of the
nmounting surface 11. Thus, the four corner portions
of the nmounting surface 11 are exposed to the outside

wi t hS@RSDeihFEover&s by 151q He %8t cilial ot ko2 scmsrs -
Corne LT dod e S22, a0 e SO s
SxposeY o J ST e |
rota i T the Tase BiTrour Teuci L oy it e

12. 2Qdfudde casepkd i @danged & gpangt ik 3%

of, e.g., 0.85-inch dianeter, which serves as an

i nf omteadritoh g eaorfdideg IMEdiem1 e sPiind e Y 2% 0124
use as a drive notor that supports and rotates the

di skanraghiat,i ocdwgads i34, 1 gnc @A thead isuspensdeir252. The
assenbly (hereinafter, referred to as an HSA) 26. The
magné&dnd Ssdads 724 car & hes e naolivr inc@ raihd 2 giad connected to a
information to and fromthe magnetic disk 20. The HSA

- 15 COREEHAForS e amkpfeld ¢iridadd f oth v evidnt bei t h
respect ta.the disk. The case 10 further contains a

voi ¢ ecsoclrllbr%f&ﬁt(eﬁer einafter, referred to as a VCM

28, a ranpf}{eo%dot%%chpaonritsirgn3so'77a ast0|t%ne0ifjodratccohrnsezfs t-oh the
control circuit board 12 are situated individually at
the four corner portions of the mounting surface 11.
Thus, the four corner portions of the mounting surface
11 are exposed to the outside without being covered by
the circuit board 12. The corner portions of the case
10 including the four exposed corner portions of the
mounting surface 11 individually constitute retaining
portions 78 for retaining the case without touching
the circuit board 12.

In the case 10 are arranged a magnetic disk 20
of, e.g., 0.85-inch diameter, which serves as an
information recording medium, the spindle motor 22 for
use as a drive motor that supports and rotates the
disk, magnetic heads 24, and a head suspension
assembly (hereinafter, referred to as an HSA) 26. The
magnetic heads 24 are used to write and read

information to and from the magnetic disk 20. The HSA
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5 board unit 34, etc. The VCM 28 serves to rock and
position the HSA. The ranp | oad nmechani sm 30 unl oads
into and holds the magnetic heads in a position off
t he magnetic di sk when the heads are noved to the
peri pheral edge portion of the disk. The solenoid 10
latch 32 holds the HSAin a retreated position. The
board unit 34 has a head anptifl®r and the like. The
spindle notor 22 is nounted on the first shell 10a.
The notor 22 has a pivot 36, which is fixed and set
subst%tﬁ‘mﬁ%ﬁ%rﬁfgﬁnmmqw infrgs 1 s urdvamerst wikd
first shell 10a. extended end of _the pivot 36 is

fi xed ¥ He %%ctd’r?d it 108 pse 9 dWd s GenFpins a

%Eﬁgdoﬁégwégwij@é%frog%OUtSI theﬁﬁ%?%%%%g%heﬁﬁ a VCM)
secong Shaelrlasm %aac{‘qnde]cg%r{%s%m#t h, ?éﬂ otll%lotl'%gc%t 8{2 the

is rotatably supporte I Vot

of adweard nthi(thads shaw) . Tﬁ@tv@ﬂdza RN & A& ang

rotor on the side of the second shell 10b constitutes

a colpmiari drub 3, HIm Whiteh ddig Imgnetddhadiish 20 ikloads
fitted coaxially. An annular 25 clanp ring 44 is
fittediton and dmd gortieomaghetie hdads43 and dealids drhef £
circunferential edge portion of the disk 20. Thus,

t he dihsk "Enetifq ek ovhere the dreaslnd a1 Hzmim@orttoed-he

for |nte%§al rotation with the rotor. An annul ar

per miifent>tdghets @R FHowh 9% tHsed ston (e seignoid
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board unit 34 has a head amplifier and the like.

The spindle motor 22 is mounted on the first
shell 10a. The motor 22 has a pivot 36, which is
fixed and set substantially upright on the inner
surface of the first shell 10a. An extended end of
the pivot 36 is fixed to the second shell 10b by a
fixing screw 37 that is screwed in from outside the
second shell. Thus, the pivot 36 is supported by the
first and second shells 10a and 10b from both sides.

A rotor is rotatably supported on the pivot 36
with the aid of a bearing (not shown). That end
portion of the rotor on the side of the second shell
10b constitutes a columnar hub 43, on which the
magnetic disk 20 is fitted coaxially. An annular
clamp ring 44 is fitted on an end portion of the hub
43 and holds the circumferential edge portion of the

disk 20. Thus, the disk 20 is fixed to the rotor and
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5 rotor. The spindle notor 22 has a stator core
attached to the first shell 10a and coils wound around
the core. The stator core and the coils are arranged
out si de the permanent magnet wi th gaps between them
As shown in FIGS. 3, 6, 7 and 8, the HSA 26 is 10
provided with the bearing assenbly 52, a coil assenbly
50, and first and second head gi%rbats assenblies
(HGAs) 35a and 35b. The bearing assenbly 52 is fixed
on the inner surface of the first shell 10a. The coil
assemIRPHT Gthst oF siidissrta ke teion heitth Sheouitted -on

15 the bearing assenbly. The HGAs 35a and 35b are . ,
supporteda%h ‘?qﬁéultsjaerarﬁ HEENBI3A Shel Wfariiiyn) is fixed

asse{g}g%‘;l’% ate‘MH %rsc%rovne.sorﬁf{:hgenbe%roirn%rpqcrﬁei origicegaozfr ache
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bear imagr AN T efpdedilenchddfod Pe piawota &3 dtod iowd to

the second shell 10b by a fixing screw 56 (see FIG 1)

t hat aits sgdregived ithef ridmsautssiedd tite seebnro iSheldound around
Thus, the pivot 36 is supported by the first and 25
secoidssifsires 10Eearsd atGly facom oidh tdiedes i lan sarndraranged
flange 51 is forned on the upper end of the hub 54,

and 4HHEddd HAAERSE e dnGtmed th pRPsakwearhghem.

| ower endgporti on of the hubh., The bearin assenbly 52
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50, and first and second head gimbals assemblies
(HGAs) 35a and 35b. The bearing assembly 52 is fixed
on the inner surface of the first shell 10a. The coil
assembly 50 has a support frame 62 that is mounted on
the bearing assembly. The HGAs 35a and 35b are
supported on the bearing assembly. The bearing
assembly 52, which serves as a bearing portion, has a
pivot 53 that is set upright on the inner surface of
the first shell 10a and a cylindrical hub 54 that is
rotatably supported on the pivot 53 by a pair of
bearings. An extended end of the pivot 53 is fixed to
the second shell 10b by a fixing screw 56 (see FIG. 1)
that is screwed in from outside the second shell.
Thus, the pivot 36 is supported by the first and
second shells 10a and 10b from both sides.

An annular flange 51 is formed on the upper end

of the hub 54, and a threaded portion 55 is formed
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5 arm 58 nounted on the hub 54, a suspension 60
extending fromthe arm and a magnetic head 24 that is
supported on an extended end of the suspension by a

gi mbal s portion (not shown). The arm58 is a thin

flat plate of about 200-gmthickness that is forned 10

of a stainless steel-based material, such as SUS-304.

A circular through hole 57 thraolgh which the hub 54 is
passed is fornmed in one end or proximal end portion of
the arm 58. The suspension 60 is fornmed of an

el onglted Pltdte Lo smrichgpatittilora qfl dthe thhilckndds dfearing
20 to 100 ,um_and its proximal end is fixed to the

di st APt The ariRcse by idsotovnelidlangiidm ddiresiniandle
bondi_ng an S romthe arm The suspensi on 60

t f
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magnetic head 25 24 has four electrodes (not shown). A

gi versupgad tewadn tahatexterdiace eired dfowaved st spdrfsaes ofy a
the magnetic disk 20 is applied to the magnetic head

24 byifee lsprionf ionl 8 ndtorstewer) .t h@hsuspensison 6@ tAsin
shown in FIGS. 6 and 8, each magnetic head 24 is

connéctedd Pird& [Ffc @0yt @ 0 namntkPckagsenthetored formed

late%& %h%%%qgl%s%eg%%eEE%a%%d ﬁg%e&%gﬁx iﬂ%h?%; %US—304.

A circular through hole 57 through which the hub 54 is
passed is formed in one end or proximal end portion of
the arm 58.

The suspension 60 is formed of an elongated plate
spring with a plate thickness of 20 to 100 um, and
its proximal end is fixed to the distal end of the arm
58 by spot welding or adhesive bonding and extends
from the arm. The suspension 60 and the arm 58 may be
integrally formed of the same material.

The magnetic head 24 has a rectangular slider
(not shown) and an MR (magnetic resistance) head for
recording and reproduction formed on the slider, and
is fixed to the gimbals portion formed on the distal
end portion of the suspension 60. The magnetic head
24 has four electrodes (not shown). A given head load
that is directed toward a surface of the magnetic disk

20 is applied to the magnetic head 24 by the spring
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5 pasted on the respective inner surfaces of the arm
58 and the suspension 60 and extends fromthe distal
end of the suspension and the proxinmal end portion of
the arm The relay FPC 59 is in the formof an

el ongate belt as a whole, and its distal end is
connected 10 electrically to the magneti c head 24. The
other end portion of the retal&PC 59 is bent like a
crank and extends fromthe proximal end portion of
the arm58 to the outside of the one end, thus
consthitfs Rf &P atRaIHig e -portion 61. Connecti on

pads 65 are 15 forned he. conpecti ng .end port,ion 61
and arrandtd SS"He By Egliq%jée‘ i%h atrﬁg E1’oneg"’lgctmdti‘arﬁi;]etlc heda 24
di regtd f A orti.on. .
connggigﬁﬁggﬁﬁﬂﬁ%f%%%%%%fkﬂgf?g%H% Egﬁa Fg%h?& ﬁﬁgntloned

i nner 3Wf)ae Qfudihe ardi38 recalifh t h%%o%%ﬁi HpPadS ;
65 are provided on the surface 20 opposite fromthe

arm pl.stAs showhd ntdddset i6rd A nHdr e Rids assed vrm 58
50 of the HSA 26 is provided with the support frane

62 and tthe osmenmidn 34 conhecttecthdso firven sheparitstal end
frane. The support frame 62 has an annul ar body 62a
formed Zhenstuspenshircsuginchdlte 66 cimadg lenshipsiy ttilpe tnfb the
54 is passed and a franme portion 62b extending from

the BEdy iTha FeldiY e&G af dispddl ttdef fomm 1w anme3@ngate

1 nels, Mgy el rame syt e
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portion of the relay FPC 59 is bent like a crank and
extends from the proximal end portion of the arm 58 to
the outside of the one end, thus constituting a
connecting end portion 61. Connection pads 65 are
formed on the connecting end portion 61 and arranged
side by side in the longitudinal direction of the
connecting end portion. The connecting end portion 61
extends parallel to the inner surface of the arm 58,
and the connection pads 65 are provided on the surface
opposite from the arm 58.

As shown in FIGS. 6 to 10, the coil assembly 50

of the HSA 26 is provided with the support frame 62
and the board unit 34 connected to the support frame.
The support frame 62 has an annular body 62a formed
with a through hole 66 through which the hub 54 is
passed and a frame portion 62b extending from the body

in the direction opposite from the arm 58. It is
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5 and 10, a flat first support surface 67a is forned
on one surface of the body 62a, and a flat second
support surface 67b on the other surface. The first
and second support surfaces 67a and 67b are situated
opposite each other. A positioning protrusion 68 is 10
formed integrally on each of the support surfaces 67a
and 67b. On the side of the Tirk® support surface

67a, noreover, a pair of coil connection termnals 69

that are connected electrically to the voice coil 64
are |'OCREF o IR AGH fQ 6F IHE IS s ingagthe like.
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board bodyzedhee baas & haslyytOhdras @ base Dosfd o, 4Pacs. 7

20 and a cover portion 40b that have substantially the

sane sshapge, Ehrfough hiotas Apgdwouglr tddehethels formed on
support posts 18 are to be passed are forned in the

respexts widpposidie wred Qpoiyt ides, afnd ke flase grordridnsupport
40a and the cover portion 40b. 25 A head anplifier 46

and #&YIaaas 4P ofn the otheanpmu faiee cdfeiftiorst 4wnd

for retraction are nounted on the inner surface of

the BEELIHIURRP A0S UrARESD 6 tead hirfpll fa%a wig-yated
formed of . substantially rectanqular bear chip. Each

capadiFES 47 i€ o of  h Rt % REARHURD 68 is
ﬁ:ggcféotnrgr{eidf ifig{te%_‘.aar%’osnla%daciﬁ of. Scﬁeals!ueprpotr ans&rhﬁeaces 67a
and 67b. On the side of the first support surface
67a, moreover, a pair of coil connection terminals 69
that are connected electrically to the voice coil 64
are located on the surface of the body 62a.
As shown in FIGS. 6 to 11, the board unit 34 has
a board body 40 and the main FPC 41. The board body
40 is integrally formed of a common flexible printed
circuit board, and the main FPC 41 extends from the
board body. The board body 40 has a base portion 40a
and a cover portion 40b that have substantially the
same shape. Through holes 42 through which the
support posts 18 are to be passed are formed in the
respective opposite end portions of the base portion
40a and the cover portion 40b.
A head amplifier 46 and a plurality of, for
example, six capacitors 47 for retraction are mounted

on the inner surface of the base portion 40a. The
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5 capacitors 47 are arranged around the head anplifier
46. They serve as capacitors for so-called

retraction, which stores electric charge during the
operation of the HDD. Wen the power is tuned on, the
stored charge drives a head actuator to nove the 10
magnetic head 24 to its retreated position.

Connection terminals 48a that &% imdividually
connected to the head anplifier 46 and connecting
termnal s 48b connected to the capacitor 47 are
provilged PR 1E3veél Pér thicsmesor o shOSHeatd aBady 15

40. Overlying the connecting term nals 48a d 48N,

the Cbmato 25D T od S KB CEG) St p a0 LhGed oF
and co t.Q .t nectj t.ermnals. T ver .
por t Fort SoE e ] dGI AR SREsireted Badk T BacRnd it
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fixed in a predeterm ned position such that the
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t hrough holes 42 with the cover portion side |ocated
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connector 34c is exposed to the nounting surface 11 of

25 t e tirhaodti oghelwihiloda sttiorsggle 1@ topenichg rige dhe ifior $the
shell. As shown in FIGS. 10 and 11, the belt-shaped
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Connection terminals 48a that are individually
connected to the head amplifier 46 and connecting
terminals 48b connected to the capacitor 47 are
provided on the cover portion 40b of the board body
40. Overlying the connecting terminals 48a and 48b,
the connector 34c is mounted on the cover portion 40b
and connected to the connecting terminals.
The cover portion 40b is folded back and opposed
back to back to the base portion 40a. The board body
40 is fixed in a predetermined position such that the
support posts 18 are passed individually through the
through holes 42 with the cover portion side located
on the inner surface of the first shell 10a. The
connector 34c is exposed to the mounting surface 11 of
the first shell 10a through an opening in the first
shell.

As shown in FIGS. 10 and 11, the belt-shaped main
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5 outer surface of the extended end portion. The
connecting portion 73 has substantially rectangul ar
first and second connecting portions 73a and 73b and a
junction portion 73c. The first connecting portion

73a extends in the longitudinal direction of the main
10 FPC 41 toward the base portion 40a. The junction
portion 73c extends fromthe fi4st Tonnecting portion
toward the base portion 40a. The second connecti ng
portion 73b extends in the |ongitudinal direction of

t he M PPEXTAT Her Jrurfdts Sf SFomardn Aoviedad alte Isase

15 portian, 40a. A plurality of, for exanple, four
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with a pair of coil connection pads 83 that are
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first connection pads 8la are arranged. The junction
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portion 73c extends from the first connecting portion
toward the base portion 40a. The second connecting
portion 73b extends in the longitudinal direction of
the main FPC from the junction portion toward the base
portion 40a.

A plurality of, for example, four first
connection pads 8la are provided on the first
connecting portion 73a and arranged side by side in
the longitudinal direction of the first connecting
portion. The first connecting portion 73a is provided
with a pair of coil connection pads 83 that are
situated off an extension C of a line on which the
first connection pads 8la are arranged. The junction
portion 73c is provided on the opposite side of the
first connection pads 8la from the coil connection
pads 83. A ground pad 85a is provided between the

first connection pads 8la and the coil connection pads



5 constitutes a first positioning portion. The first
connection pads 8la, ground pad 85a, and coi
connection pads 83 are connected electrically to the
base portion 40a through a wiring pattern of the main
FPC 41. 10 A plurality of, for exanple, four second
connecti on pads 81b are provided on the second
connecting portion 73b and arra¥ed side by side in
the longitudinal direction of the second connecting

portion, that is, on the extension C of the line on _
15 WiFQ e i Se Sdimedsco®pads &rdearsd ogr Cangddie Airst

round pad 85b is provided side by side with the
secol®Taiad &Wr%&&Q g%ﬁ %ﬁstﬁegﬁéﬁﬁﬁfqé@ﬁh€6ﬂﬁh§6a that

por tijgn 73k The 58000 qgnngeting portion 23 has a,, o,

posi tioni'ng at~ s Sittated o
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pads 81b are arranged and constitutes a secC
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and the ground pad 85b are connected electrically to

t he haseeparidropa4Ba stifr,0ugh urde paidr ismeg ,patiedviaf t he

25 main FPC 41. In the connecting portion 73
constaonetesd lom fhids Sammer conne dtievste leatmectaldy to the
portion 73a is bent at 23 right angles to the

ext ehGEE¢ &d tgert 498 Shnoehmai wiikPQ prtdlesmg of the main
broken |ine DL shown in FIG 11. The second

connggﬁ ﬁa'portion 73b is fol ded back at 180 degrees

wth the %p%qsdrta iecrlid d%o,rttjoornsex(gmptlhee, four second

connection pads 8lb are provided on the second
connecting portion 73b and arranged side by side in
the longitudinal direction of the second connecting
portion, that is, on the extension C of the line on
which the first connection pads 8la are arranged. A
ground pad 85b is provided side by side with the
second connection pads 81lb on the second connecting
portion 73b. The second connecting portion 73b has a
positioning hole 86b that is situated off the
extension C of the line on which the second connection
pads 8lb are arranged and constitutes a second
positioning portion. The second connection pads 81lb
and the ground pad 85b are connected electrically to
the base portion 40a through the wiring pattern of the
main FPC 41,

In the connecting portion 73 constructed in this

manner, the first connecting portion 73a is bent at
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5 junction portion 73c bent along a broken |line D2 of
FIG 11, whereby it is opposed substantially paralle
to the first connecting portion 73a. As shown in FIGS.
6 to 9 and FIG 12, that surface of the first
connecting portion 73a on the 10 side opposite from
the first connection pads 8la is fixed to the first
support surface 67a of the suppbtt ~frame 62 with an
adhesi ve agent 87, for exanple. In this case, the
first connecting portion 73a is fixed in a

pr edét’éihi FEW 1565149 IS X iAnded edped@ontd arhef e main
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with the adhesive agent 87, for 25 exanple. In this
case,td Hdssddorrd commesttimg porttiiom 723b is fixed in a
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support sdt¥ sERYB7EiWEHThed 2 Do¥id ifingl2, that
protrusion 68 of the support franme 62 Ipassed throu%
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fixed to the first support surface 67a of the support
frame 62 with an adhesive agent 87, for example. 1In
this case, the first connecting portion 73a is fixed
in a predetermined position set with respect to the
first support surface 67a with the positioning
protrusion 68 of the support frame 62 passed through
the positioning hole 86a. The coil connection pads 83
are, for example, soldered to the coil connection
terminals 69 on the support frame 62 and connected
electrically to the voice coil 64.

That surface of the second connecting portion 73b
on the side opposite from the second connection pads
8lb is fixed to the second support surface 67b of the
support frame 62 with the adhesive agent 87, for
example. In this case, the second connecting portion

73b is fixed in a predetermined position set with

respect to the second support surface 67b with the
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5 the coil assenbly 50. The support frame 62 of the
coil assenbly 50 constructed in this manner and the
HGAs 35a and 35b are |lam nated together as they are
nmounted on the hub 54 of the bearing assenbly 52.
More specifically, as 10 shown in FIGS. 6 to 8, the
arm 58 of the HGA 35a is fitted on the hub 54 in a
manner such that hub is passed?fhrough the through
hole 57, and is stacked on the flange 51 in the axial
direction of the hub 54. The support frame 62 is

st ac k¥ 'Int AH Grith B B Ph P P HEN Q53 RRO T} fiame 62
fitted on hub 54 .in a manner such that the bis
pass iR LT bUGH T Hi DU HE Pt ELoAR G 55 DA 1 he
HGA 35b i C e ppor [L i
fitted ons¥%%§hE@g%gp?%#atﬁgﬁﬁgr$fs%%%m$ﬂ§%d?§%i%u%§i%nd
passeathd hgiah-4 her iy osghy 20 holiee Sleq ThSyPaldr Ao form
arms 58 fitted on the hub 54 and the support frame 62
si t uatred diet Wesdsdriel @r3e, are  sandw ched between the
flange 51 and a conbination of a washer 89 and a nut

88 and fi XBw ysiepalronf tdree 0dR ev £ 25hperd pheaysafbihes0

hub. The washer 89 is fitted on the |ower end portion

of t HEOTHULF BAedhhin e mutngs 4l Weg i ofba hend 35b
t hreaded portion 55 of the hub. The 25 arm 58 and the
sSuppGrt® Frar F2 A PITR e RS FhpostES e AR et hub

cach 9L D tesest o dle O oS A ey, o

in t%mgiﬁ%j o thOc-m tg}lee %% of the HGA 35a is
fitted on the hub 54 in a manner such that hub is
passed through the through heole 57, and is stacked on
the flange 51 in the axial direction of the hub 54.
The support frame 62 is stacked on the arm 58 of the
HGA 35a as it is fitted on the hub 54 in a manner such
that the hub is passed through the through hole 66.
The arm 58 of the HGA 35b is stacked on the support
frame 62 as it is fitted on the hub 54 in a manner
such that the hub is passed through the through
hole 57.

The pair of arms 58 fitted on the hub 54 and the
support frame 62 situated between the arms are
sandwiched between the flange 51 and a combination of
a washer 89 and a nut 88 and fixedly held on the outer
periphery of the hub. The washer 89 is fitted on the
lower end portion of the hub 54, while the nut 88 is

screwed on the threaded portion 55 of the hub. The
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5 and face each other with a gap between them The
frame portion 62b of the support frane 62 extends in
the direction opposite to that of the HGAs 35a and
35b. The connecting end portion 61 of the relay FPC 59
10 that extends outward fromthe arm 58 of the HGA 35a
is provided overl apping the first connecting portion
73a of the main FPC 41. The codfecti on pads 65

provi ded on the connecting end portion 61 are fixed
individually for electrical connection to the first 15
connécti &% pags tdea s arite fremend 2pad s83aceftetche n
first connecting portion 73a through an ani sotropic
cond@&%k}‘éqﬂ% rﬁegi@tlf‘f@r & &fsihe o thiags vitthe rﬁ@m@m cto the

head 24 of i'S connecttgﬁelectrlcal

the Fa<e SOt A LS i R e gg The figgs 352

61 o the T S b A g e e ot W%”r&“?%”'ﬁwg o4

arm Fa%ooffacteh%a%@&mf S RO\ g %\é%weae%pg@ the

second connecting portion 73b of” the main

25 careet iprtEags @ Rowded pdite CRRREED ré@{t%%@is in
portion 61 are fixed individually for electrical

conne:(ritel @ e ttiten 2pperd teonreathaan ofads <8 Herand shend
round pad 85b of the second connecting portion

73b E5IﬁPrough anot her ani sotropi c conductive film 90,

for exanple. The magnetic head 24 of the HGA 35b is

connect ed Téeecﬂqqfl%%qﬁﬁq EthePasep &l idh UEa neirsudFC 59
that extends outward from the arm 58 of the HGA 35a is

provided overlapping the first connecting portion 73a
of the main FPC 41. The connection pads 65 provided
on the connecting end portion 61 are fixed
individually for electrical connection to the first
connection pads 8la and the ground pad 85a of the
first connecting portion 73a through an anisotropic
conductive film 90, for example. Thus, the magnetic
head 24 of the HGA 35a is connected electrically to
the base portion 40a through the relay FPC 59 and the
main FPC 41.

Likewise, the connecting end portion 61 of the
relay FPC 59 that extends outward from the arm 58 of
the HGA 35b is provided overlapping the second
connecting portion 73b of the main FPC 41. The
connection pads 65 provided on the connecting end
portion 61 are fixed individually for electrical

connection to the second connection pads 81lb and the
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5 the relay FPC 59 and the main FPC 41. The HSA 26 is
formed in this manner. The pair of arns 58 are

situated overlapping the positioning protrusion 68 of

t he support franme 62 and the first and positioning

hol es 86a and 86b of the 10 first and second

connecting portions 73a and 73b. Thus, the connecting
portions 73a and 73b are prevetted from being

di sengaged or dislocated. As clearly seen fromFIGS. 2
and 3, the HSA 26 is located in the case 10 so that

t he BERUNTY Pishk &l B X hel B6opnd xehree tal ieptrtaorh iwead 173b
of the first shell 10a. The board body 40 of the

boar FNFAYI B ANAE NI &t Igve tueP IsotaarAVSTE e Fiilrst90, for

shell 10a .by screwi ng. The voice _coil 64 that |
fi xeF T R1e s ﬁ‘ﬁoﬂag%‘q% é‘faids 24si°tfu§t?‘k§‘d eh v@eﬁ% 1
air of t hat. ar i.xed.on.20 the fi.rst el
o ey B Aa ] et dfidd Mot Ui dhrouan

the yokesH3,anbA JRURE (HOLShOWDC dhat e etk s
to one of the yokes. The pair of HGAs 3ba and 35b are

Si t uadtcathe@n i€ tdrars siadrage side of the magnetic di sk

20 so that the pair of magnetic heads 24 25 face each

ot her w t Mhehepadislo betneerbd e dftudreed wiael ggping the
64 is energized, the HSA 26 rocks between the

r et r @gtsdd ipoding @rrostroveidm 68 Gf Fhendugp@® frame 62 and
operating position in which it is situated on the

sur f &€ %f IStre agics P ox0.t ipadm ardiets & Gread R4 Garpthehe

| ocated on a desired track of the disk 20. The

sol erfdif® 1 &°¢h SEEFMRLCITLIGHEE COTFHEOS 2 ¢l 173R0a

Thus, the connecting portions 73a and 73b are
prevented from being disengaged or dislocated.

As clearly seen from FIGS. 2 and 3, the HSA 26 is
located in the case 10 so that the bearing assembly 52
is fixed on a bottom wall of the first shell 10a. The
board body 40 of the board unit 34 is fixed on the
bottom of the first shell 10a by screwing. The voice
coll 64 that is fixed to the support frame 62 is
situated between a pair of yokes 63 that are fixed on
the first shell 10a. It constitutes the VCM 28 in
conjunction with the yokes 63 and a magnet (not shown)
that are fixed to one of the yokes. The pair of HGAs
35a and 35b are situated on either surface side of the
magnetic disk 20 so that the pair of magnetic heads 24
face each other with the disk between them. If the
voice coil 64 is energized, the HSA 26 rocks between

the retreated position shown in FIG. 3 and an
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5 serves to latch the HSA 26 that is noved to the
retreated position. If the HDD is subjected to any
external force such as a shock, the latch 32 can
prevent the HSA 26 fromnoving fromthe retreated
position to the operating position. 10 The ranp | oad
nmechani sm 30 conprises a ranp nenber 70 and tabs 72.
The ranp nenber 70 is fixed to2%the inner surface of
the first shell 10a and faces the peripheral edge
portion of the magnetic disk 20. The tabs 72 extend

i ndi WRAFATIINF PR tHET édpéttiicre idi stsalsitimt@frofthe

e S 5P 3 Y B B o
d f 82, th b

(abs TETMEH e A 92 oA Homrs RE Sy ThE

peri pherals Rentdw, of, the rmaghetig disk 2Q %QJstth%eell 10a

retreated position off the outer periphery of

di sk,sded alks 162 @ngage Hare JAmhSUTRAGRN B2 .t Altte
then pulled up by the inclination of the ranp

sur f acaealiert guaan,idrhe nmeEgneid ¢dioreads Ab@ed to any
unl oaded. When the HSA 26 rocks to the retreated 25

posi téxgrerndie fcalys udr esuyppdracad drhe Hetrdn$2 can
surfaces 82 of the ranp nmenber 70, and the magnetic
head$ 2V Sayte WeptH G 12& He suricadey dfrathdhdi sletagated
28 The faollowng.is a description of a manufacturing

met h&P For Theé HIA L ERFEFET i e P WFVE™ The board unit

gi’ iagdeﬁrg?&%ggx?aom% lfs c{]agcyme me?cﬁ'xainni smwgd: hcotnlﬂper ivsoeg £% Croaimllp
member 70 and tabs 72. The ramp member 70 is fixed to
the inner surface of the first shell 10a and faces the
peripheral edge portion of the magnetic disk 20. The
tabs 72 extend individually from the respective distal
ends of the suspensions 60 and serve as engaging
members. The ramp member 70 is formed by bending a
plate material and has ramp surfaces 82 that can be
engaged by the tabs 72. When the HSA 26 rocks from
the inner peripheral portion of the magnetic disk 20
to the retreated position off the outer periphery of
the disk, the tabs 72 engage the ramp surfaces 82, are
then pulled up by the inclination of the ramp
surfaces. Thereupon, the magnetic heads 24 are
unloaded. When the HSA 26 rocks to the retreated
position, the tabs 72 are supported on the ramp
surfaces 82 of the ramp member 70, and the magnetic

heads 24 are kept off the surfaces of the disk 20.
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5 FIG 12, are prepared. Subsequently, the adhesive

agent 87 is applied to the first and second support
surfaces 67a and 67b of the support frame 62. The
first connecting portion 73a of the main FPC 41 is

pasted on the first support surface 67a with the 10
adhesi ve agent 87. In doing this, the positioning
protrusi on 68 of the support™ fr&fe 62 is passed
t hrough the positioning hole 86a of the first

connectin portlon 73a, whereby the first connecting
portion 7%3‘ HoFHishe v 19 FEITRICOR P e MarsacBiring

support,  suyface te he second connecti ng
or F Fis 3, SR e e B P SR e k. |t i s
pasted on e ,sec t_sur ace 7 th the .
adhesi ve Qgg%ﬁﬁﬁ?gp 3%994 &Jg %)Or ié%ﬁW%;62 1n

pr ot rusicon B8R ofo ithe SHppPd4 f§ %e@%éos 36320 in
t hrough the second positioning hole 86b of t he second

conneqtd.ng 2Q0rdrie0p reéda r athier ehp 415806 d tHRNRRGHE NG e
portion 73b is positioned with respect to the second

suppedersurtfiacde @fpliEe treagssiftiysof arnidisegond support
protrusi ons can be obviated by fixing the first and
25 sé&Eri@ceenfd@ iangl Fokt iadh $NE3 & R L3I neinteh G2he  The
adheS|ve agent 87. Further, the coil connection ads

83 off HIFE LY LdAe AT Por k3o &7 $heama ido R

{Eg|V|d§6F{y tﬁﬁgbe C%#%gigﬂgﬁ%Fé§ﬂ1 erngﬁ€:§]69 of

for W%Q:Thesrl%t aa%e%ft Lésf ng ].Inhedoal%rg;esclh\é.es,a%%e p051ec1fo|nrlsntg
protrusion 68 of the support frame 62 is passed
through the positioning hole 86a of the first
connecting portion 73a, whereby the first connecting
portion 73a is positioned with respect to the first
support surface 67a. After the second connecting
portion 73b of the main FPC 41 is folded back, it is
pasted on the second support surface 67b with the
adhesive agent 87. In doing this, the positioning
protrusion 68 of the support frame 62 is passed
through the second positioning hole 86b of the second
connecting portion 73b, whereby the second connecting
portion 73b is positioned with respect to the second
support surface 67b. The necessity of fixing
protrusions can be obviated by fixing the first and
second connecting portions 73a and 73b with the
adhesive agent 87. Further, the coill connection pads

83 of the first connecting portion 73a are soldered
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5 and second connecting portions 73a and 73b may be
fixed to the support franme 62 by formng the
positioning protrusion 68 of the support frane 62 from
nmetal and sol dering the connecting portions to the
positioning protrusion. 10 Then, as shown in FIGS. 13
and 14, a pair of ACF tapes 92 on which the

ani sotropi c conductive filnms 9%2are fornmed
continuously or intermttently are prepared and

| ocat.ed, opposite first and second connecting portions

73a and738ugidgi Hadde o iin sInss imts terisinale &S of
tapes .92 are lqcated indjvidyally in the . direction .
of a?crhaengséer?éarﬂroco?ftrtaﬁr}ée f%'st%’set&%c@lc]bﬁﬁescwbow B0 is
pads g1a and 8lb with respect to the first and second
connecting portions 73a and 73b. Subsequently, the

pair of AGHL4@an&s H.uLonnestd nerds RAS td s 738 andh rst
73b, and support franme 62 are held and pressurized

fromaiet seiddes fnddie itmpes 32 and 7 hweatrrd b &gl W)
tenperature by heating heads 94. By doing this, the

ani sdiine ¢odamductupre ft |firen@0 @n dheomdGhd apes 92

are tenporarily pressure-bonded to the 25 first
conn@SS g3 Pedy P tavd tdve G aund-hsad @Bwwf fname 62 from
first connectjng portion 73a and the second .

connd&b¥n PFLISBHAS EAP t1HE GFOnTEid® &5 tdronhd3dhe

secondsﬁ_nngptin%ﬁggrtion 73b. Thereafter, the coi
assefly and tHE PaiFT B¢ HeAs 35a and 35b are

fixed t.o t"ll'}leerhlmas&lshogw { hﬁ'l %.i NG adSnSc?nM ,y a52paiTLheof ACF

connecti ng end portlonrbl of
tapes 92 on which the anisotropic conductive films 90
are formed continuocusly or intermittently are prepared
and located opposite first and second connecting
portions 73a and 73b, individually. 1In doing this,
the ACF tapes 92 are located individually in the
directions of arrangement of the first and second
connection pads 8la and 81lb with respect to the first
and second connecting portions 73a and 73b.
Subsequently, the pair of ACF tapes 92, connecting
portions 73a and 73b, and support frame 62 are held
and pressurized from both sides of the tapes 92 and
heated at a given temperature by heating heads 94. By
doing this, the anisotropic conductive films 90 on the
ACF tapes 92 are temporarily pressure-bonded to the
first connection pads 8la and the ground pad 85a of

the first connecting portion 73a and the second

connection pads 81lb and the ground pad 85b of the
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5 the relay FPC 59 of the HGA 35a is | ocated
overlapping the first connecting portion 73a, and the
connection pads 65 of the connecting end portion are
opposed to the first connection pads 8la and the
ground pad 85a w th the anisotropic conductive film
90 between them 10 Li kew se, the connecting end
portion 61 of the relay FPC5938f the HGA 35b is

| ocat ed overl apping the second connecting portion
73b, and the connection pads 65 of the connecting end
porti WS SPPREH 2D PhEtiacbHl connecti on pads 81b

and the ground d 85b with 15 the anjsotropic ,
conductivé? ?Fﬁggﬁeﬁetﬁﬁ%nc?h nFSPEPAY of g%%h?%%iﬁﬁlr of
t ape f e Teflon (Trademar €

prgszrcg‘Lgs ?hSdSl I%((:%tge(%p‘gép%%sﬂ)gedt%% tct})%ﬂ'él‘&aé% Ogldthe

port i ns, | gl il , shaw cd L F! ;

doi ng thi%t%ﬁ%ﬁ%ﬁ?ﬂ% %g tﬂzepes 96 ?Zﬂorha eeﬁdog?redﬂm 6l of

i ndi vitdkiatd yay nerdies gli g ecinOnEcof 35 Arrangemntg ofvd Meapping
first and second connection pads 8la and 81b with

respette ti the donrsdctainty Sesontbn cMedidg ROrddronsction
73a and 73b. Subsequently, the pair of cushioning

t apePIE Tormecthncante poimg crsd 2% 8l orcarecdppgsed to
portions 73a and 73b, and support frame 62 are held

and pries siury Ste F erR Higth 345%385 arite theapewwsl gl 85a

heat ed, at iven tenperature by the 31 heating heads
94. éﬁz”gbitﬁgegtarﬂjs%mi{%%rﬁfém%‘ﬁad%ﬂ%s9%quwen them.
connect, ng. end .portion 61 are heat/pressure- bonded to
t he ?Iflr}is cSoeanec S on pHt ;tjiﬁga Hho ® tjg?rbLf’Eﬂd Ofga B Lay

of t hﬁ?dc i5§to§%%dlp%ﬁ9rit§. olrbcya?’cae&MotJErtl%%ping the
second connecting portion 73b, and the connection pads
65 of the connecting end portion are opposed to the
second connection pads 81b and the ground pad 85b with
the anisotropic conductive film 90 between them.

A pair of cushioning tapes 96 of, for example,
Teflon (Trademark) are prepared and located opposite
the connecting end portions 61, individually, as shown
in FIG. 15. 1In doing this, the cushioning tapes 96
are located individually in the directions of
arrangement of the first and second connection pads
8la and 81lb with respect to the first and second
connecting portions 73a and 73b. Subsequently, the
pair of cushioning tapes 96, connecting end portions
61, connecting portions 73a and 73b, and support frame
62 are held and pressurized from both sides of the

tapes 96 and heated at a given temperature by the
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5 ani sotropic conductive film90 between them By this
heat / pressur e- bondi ng, the connection pads 65 of the
connecting end portion 61 are connected electrically
and nechanically to the first connection pads 8la of
the first connecting portion 73a. At the sanme tine, 10
the connection pads 65 of the connecting end portion '
61 are heat/ pressure-bonded To the second connecti on
pads 81b and the ground pad 85b of the second

conn?%%iibggi ortion 73b wth the anisotropic conductive
film Thetf- BP % MG Hedi)ipresdift SBBIRATED pads

15 t C ction pads 65 of,the connectin nd
por t irégsn Oofgrl][:%éer &9 e BB HYS AN 1anab‘ge heat/pressure-

”ECh%anQchJ %d Ocﬁeheflr%etc%qg%gﬂ%? 't[:ﬁar}isoaégia 8a]rpd 0Jhet hgeround

Seco connecting portion e cusni oni ng

tapep R gL dMNeldPas8d d tdltett 128 BYWEon e with the
connecting end portions 61 can be uniformy

pr esswriiszead-dpyi d e heaiding heads I bethiddhaihert 0S8, this

parts of the anisotropic conductive filns which are
nel t éaaanth mErsguect-edbreamdye tdaughinryet itdre madshi@hicl) the
tapes, whereby their adhesion can be 25 prevented in
t he FOMNSHTEEEs SNATHRO SRR E Y s ushteainmet-tiad teleectrically
processes described above. 32 According to the HDD

and PW@'ﬁgﬁhﬁﬂﬁﬂ%ﬁﬁﬁﬂqufh%nﬁqﬁﬁfzﬁq 9 Rafis 8la of

e, YIS SOMEELE P05 L A COMECLEd i came eine,

aniSQ&&Q@&HH&HH¥5§iﬁgagiégn%éx{he connecting end portion
61 are heat/pressure-bonded to the second connection
pads 8lb and the ground pad 85b of the second
connecting portion 73b with the anisotropic conductive
film 90 between them. By this heat/pressure-bonding,
the connection pads 65 of the connecting end portion
61 are connected electrically and mechanically to the
second connection pads 8lb of the second connecting
portion 73b.

As the cushioning tapes 96 are interposed in this
manner, the connecting end portions 61 can be
uniformly pressurized by the heating heads 94.
Further, those parts of the anisotropic conductive
films which are melted and projected can be caught by
the cushioning tapes, whereby their adhesion can be
prevented in the next process.

The HSA 26 1s obtained in the processes described

above.
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5 between the connecting portion 73 of the main FPC 41
and the respective connecting end portions 61 of the
relay FPCs 59 and heat/ pressure-bonding the filns form
both sides. Thus, the main FPC 41 can be connected
nore easily and securely than in the conventional case
10 where soldering or the like is used. If the small-
sized HDD is provided with the $40 Tragneti ¢ heads 24
for the magnetic disk 20, as in the present
enmbodi nent, the first and second connecting portions .
73a and 73FCITIRE e FEPERA 3 T dtPh dnahefagruring
obverse .and reverse surfaces of the ort frame 62,
i.e. ,mtechhocfli‘_’lrrsf:t‘-’lnaqweéij et dritt S ABPBIE s acce?anefgtlaq{H pads
67b, J&SREGIHM 50 qt,q, t.he Y

: &l éﬂgtf¥f%%lf§ é% c&%?&ﬁ%%%gﬁbgszy

connecting end portions 61 of ‘the relay

doi ng it rpo A fdHLiaNts dNIAld aldrRi i8R Gan e 20
secured for the connection pads, and connection work

and ibediwdeduadhe epaireafi dhedragnet i3 hemdheamihe Fpc 41

perfornmed efficiently. In the first connecting portion

73a eihad HédaraigspaeRC vl  cdrine adoirlg corhectritdoEadsl 8F the

are | ocated on the 25 voice coil side of the first

connéélicoh FFads B & nshfes /e Tassmaargngtictd dmepdritlimm form

73c. TQggefo e, the wiring pattern of the main FPC 41

can B¥%3 S t eféd S ard et pdd cdi e refIs GRMGFted

i ncr ed in..size.. Thus osi,tion .alignment or the _

|1 ke TRE TG e B <SORECH: GGt The ot one L case

port'vm'ércéa%oq_%eﬂq{gf Y8, Mt LAS€ -y sed. If the small-
sized HDD is provided with the two magnetic heads 24
for the magnetic disk 20, as in the present
embodiment, the first and second connecting portions
73a and 73b of the main FPC 41 are fixed to the
obverse and reverse surfaces of the support frame 62,
i.e., the first and second support surfaces 67a and
67b, respectively, and also to the respective
connecting end portions 61 of the relay FPCs 59. By
doing this, a sufficient installation area can be
secured for the connection pads, and connection work
and individual repair of the magnetic heads can be
performed efficiently.

In the first connecting portion 73a of the main

FPC 41, the coil connection pads 83 are located on the
voice coil side of the first connection pads 81la

cpposite from the junction portion 73c. Therefore,

the wiring pattern of the main FPC 41 can be
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5 The connecting portion 73 of the main FPC 41
extends from one side edge of the distal end portion
of the main FPC, and its first and second connecti ng
portions 73a and 73b continuously extend in the

| ongi tudi nal direction of the main FPC. The second 10
connecting portion 73b is fol ded back at 180 degrees
at the position of the junctTon3%orTion 73c and faces
the first connecting portion 73a with a gap between

them In this case, the connecting portions 73a and ,
73b CEPIEE oS 155 Fadit Dttt Bt of @@ Sarrskgesed in

15 than the width of .the mai.n FPC 41, therehy.  coping
wth s T AR ot ik A ks ot e ufpar She
franmg ;62 & I t HRIA R ek i Ve
positiloni ng %()oltrggeczenléﬁcgﬁ J}lgeonnecrﬁ%ﬁu{ﬁgjg%#l% e n be
conneeld RGmRey tjians &3 and 73b 20 are |ocated off

the extension of the direction of arrangenment of the
first and ™ecashrogitiens gy iasdts 7 81ef aditk §ddin lFpc 41

tenporarily pressure-bonding the anisotropic

condgcttiersisf iaren 30e tsheleACRdeapeSs tdre dilsucdt ethd pddteion

direction of arrangenent of the first 25 and second

connédt ithe pads: Eithcanchd teoifil tgnrest iseronshdmnnecting

positioning holes, etc. are deviated fromthe

di r eI B ArFarfgeing FONHEHBIectSFreshds e

however, .the .conductive filns %&)can.be ccurately

0 at e THE or I o pdtls WS HBUE Ay~ e ‘second

I nt ergo%rn%g:cc%'n%%'ofgl%rp r7eo$ber}.ts e]{;;gtoadc-:! nat%tahce lféfd Sdte rees

and second €O cting portilons a an are 11 Xxe
at the position of the junction portion 73c and faces
the first connecting portion 73a with a gap between
them. In this case, the connecting portions 73a and
73b can be opposed to each other at a space narrower
than the width of the main FPC 41, thereby coping with
the reduction of the thickness of the support frame 62
and the size of the HSA.

The respective positioning holes and coil
connection pads of the connecting portions 73a and 73b
are located off the extension of the direction of
arrangement cof the first and second connection pads
8la and 8lb. In temporarily pressure-bonding the
anisotropic conductive films 90, the ACF tapes are
located in the direction of arrangement of the first
and second connection pads. Since the coil connection

pads, positioning holes, etc. are deviated from the

direction of arrangement of the connection pads,
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5 to the support frame with the adhesive agent, so
that use of fixing protrusions can be omtted.

Li kewi se, in heat/pressure-bonding the connection
pads on the main FPC side to the first and second
connection pads 8la and 81b, the connection pads and
10 the anisotropic conductive filns can be bonded
uniformy and securely by the H%%tihg heads 94 wi t hout
the presence of any protrusions, such as the coi
connﬁftion term nals 69, positioning protrusion 68,

et c. N IGtveddénCEPBEcEIrTerdde bt Lot ti% R $aiarey

15 can_h evented. Thus, .there Y . r.ovi ded t he
coi | alé’scs?gt%qr PSS § S ST P S Ssé”ﬁl'tka)ﬁ‘?'ﬁfj,outdia§1<y devi ce,

and head r SUSPRASI On %'"’?:LV éé@{’cu‘ce%g# 'id%ﬁetéh%ddff' t

m niaturization, in ﬁﬂﬁ%h e ‘main é&%an € fixe égf

and elrectddGald e drarnegted M tth gase anddeliabiddd ¥eixed

The present invention is not limted directly to the

enbodionente deggiddied raleyeitandHd sadiygoreddenmy sdehat

enbodied in nodified forns without departing from the

scopeaisgr oSpifriikingf pdee rundiemts gan Fg tdwertte2b vari ous

i nventions may be made by suitably conbining a .

pl ural ity lofkedbrfsonelit $1aptsary et 4 T kurhietd | g Wiqmection

the foregoi ng enbodi nent. For exanple, sone of the -

35 &&fFordnt L adorditng t0 4hd T oy di g ferfdtsti Shsind

may c%% %@tt.to%d. @th er m)rOE,Slg}o neenctos accor di gjga(%o and

di T f Erent” enbodififent s 1fay* b crmi_dagqe&WHe. or

examlh%’ atrhesocyr%rfﬁtcercoqu&en}@%el%sc c%lr?li)é $onded
uniformly and securely by the heating heads 24 without
the presence of any protrusions, such as the coil
connection terminals 69, positioning protrusion €8,
etc. In consequence, occurrence of connection failure
can be prevented.

Thus, there may be provided the coil assembly,
head suspension assembly, disk device, and head
suspension assembly manufacturing method for
miniaturization, in which the main FPC can be fixed
and electrically connected with ease and reliability.

The present invention is not limited directly to
the embodiment described above, and its components may
be embodied in modified forms without departing from
the scope or spirit of the invention. Further,
various inventions may be made by suitably combining a

plurality of components described in connection with

the foregoing embodiment. For example, some of the
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5not limted to 0.85 inch but may be 1.8 or 2.5

inches. In the first connecting portion of the nmain

FPC, noreover, the position of the connection pads

may be varied depending on the position of the coil

connection termnals on the support frane side. For 10

exanpl e, the coil connection pads nay be provided on

t he head-side end portion of "th&°fiTst connecting

portion. In this case, the second connecting portion

extends fromthe coil-side end of the fjrst connecting

por t i CHRARER R FIeAFOME pot thifm. feregp ingyemiagiiment may

CLAINED 1S, . 1., Acoil, assenbly conprising: a support

(ramd ST 60 a TOrsh oSt o Slahes s iR o Shlore

suppQife €& ggg t em%l 5. Q |

a voi ce %é;fl%r?fs r%lpcgcg%@%%% a _goae? unk?lt ayéllsng&a argé(; )

portion onryhi shad e £l €6 r@ﬂérﬁe@@ﬁp@f‘%e!ﬁa%@é‘@f@%isk is

a belt-shaped main flexible printed circuit board

ext enditngl friored heo bases pofH ivus g e cormmest iNg inches.

portion extending fromone 10 side of an extended end

por t ilon tWdfe thier stmi sodlexti ble pqrtidred i rrouinta boarri;,

the connecting portion including a first connecting

por t iTRF ST edterRsihien |ohditadigraectdigreqtddm rofy be

the main flexible printed circuit board 15 and has a

pl ur a3 TAFDIATRTA I ND e cth o P Prldst At radhgete 9k he

| ongi tudi nal. direction,. a jungtion portio ext endi ng

fromci%nenefcﬁr]s?n CoriEdtd 1y %bpft eorﬁupg‘?fbr% frame side. For
example, the coil connection pads may be provided on
the head-side end portion of the first connecting
portion. In this case, the second connecting portion
extends from the coil-side end of the first connecting

portion via the junction portion.
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second connecting portion which extends in the

| ongi tudinal direction of the main flexible printed
20 circuit board fromthe junction portion and has a
plurality of second connection pads arranged in the

| ongi tudi nal direction, the first connecting portion
being fixed to the first support surface of the
support frame, and the 25 secoh® connecting portion
bei ng fol ded back at the junction portion and fixed to
the second support surface _of the support frane. 37
2. The coil assenbly a@@@?dﬁﬁgC@@I%E§F%II further
conprisin%_coi con ectioqaferninals frovided on the

support frame ‘and cormetred ¥ o" TR Vo18% coil, and

wherein t [ qﬁggg i .ng: portion h [
connectioﬁgﬁ%ggﬁaﬂ§c ar% #%%%?e%é%f? gﬁrégtéﬁg?%ﬂto?urface
a | inmom Widdhd uddd:st GO i PLpads &f & A8 a8980r ang
and connected to the coil connection termnals. 3. The

coi | assendly aceorel ngp110 14 afipedd; aerein the

junction portion is located on the 10 opposite side of

the first adrecd i wonipadsyinona these qeott comnectwiohch an
pads. 4. The coil assenbly according to any one of

cl ai sl echuerg;c ernenthe § inaintashnex thalt porapeth main
has a first positioning portion |ocated off an 15

ext ensiGn- e PT5HE b Wi EH (IRA TG rett Lumiet 1§ oo peers base

are arr nqu, t he second connecti ng, portion

second posi'ti sHihg gott o 46t &t 7 edﬁtee"igj:rﬁ%?%ﬁo%fone

side of an extended end portion of the main flexible
printed circuit board,

the connecting portion including a first
connecting portion which extends in a longitudinal
direction of the main flexible printed circuit board
and has a plurality of first connection pads arranged
in the longitudinal direction, a junction portion
extending from the first connecting portion, and a
second connecting portion which extends in the
longitudinal direction of the main flexible printed
circuit board from the junction portion and has a
plurality of second connection pads arranged in the
longitudinal direction,

the first connecting portion being fixed to the
first support surface of the support frame, and the
second connecting portion being folded back at the
junction portion and fixed to the second support

surface of the support frame.
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a line on which the second connection pads are

arranged, the first support surface of the support 20
frame has a first engagi ng portion which engages the
first positioning portion of the first connecting

portion and positions the first connecting portion,

and the second support surface of the support frane

has a second engagi ng porti on m%?ch"engages t he second

25 positioning portion of the second connecti ng

portion d positions the second connecting portion.

5. The coﬁ?‘aé@@ﬁb??l%c%%ﬁ%W?&ﬂt%F%ﬁﬁdbm% ot clzgn 1,

cl ai to 3, wherein the first and second connecti ng,
por t ir%un%thaerre RS REY Cbopjr%decoorfrbeci O i e S dvgngded
SUPPQS SHL TARSS, - { SARBRL TR Yoo Blo A6y SUPRAIS JdAIP-co11,
6. A head suspension assenbly conpri Sing: a bearing

portiny wheoldn agsenlyshavd e & SUPRAL fd @M s coil
attached to the bearing portion, a voice coil fixed

on t heonrsupport gaderevhiadt @ doasdch bt to COMEEetdDion of
the support frame; and 10 a first head ginbals
asserfblyirendra Weicgnd Heatl r i myadrse @sisentdad satad @ hetranged
to the bearing portion and opposed to each other wth

t he SUPhGITTHEMS thfertdfetamlen conneant isupgoramialme of

the coil senbly having a 15 through hol e through

whi ch the 'eaﬁ%% Fort | B TP AP HN A §9 r@tain 2,

fgpgg{:}ie rg%uiLrIe ?cf“hee ajnudn & S5 opnodrtisourp piosr tl oScl'Iar t'f eacf eono pt%oesed
opposite side of the first connection pads from the
coil connection pads.

4. The coil assembly according to any one of
claims 1 to 3, wherein the first connecting portion
has a first positioning portion located off an
extension of a line on which the first connection pads
are arranged, the second connecting portion has a
second positioning portion located off an extension of
a line on which the second connection pads are
arranged, the first support surface of the support
frame has a first engaging portion which engages the
first positioning portion of the first connecting
portion and positions the first connecting portion,
and the second support surface of the support frame
has a second engaging portion which engages the second
positioning portion of the second connecting portion
and positions the second connecting portion.

5. The coil assembly according to any one of
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the board unit having a base portion on which an

el ectroni c conponent is nounted, a belt-shaped main 20
flexible printed circuit board extending fromthe base
portion, and a connecting portion extending from one
side of an extended end portion of the main flexible
printed circuit board, the connecting portion
including a first 25 connectTng3%orTion whi ch ext ends
in a longitudinal direction of the main flexible
printed circuit board and has a plurality of first

connéctd ot pads® atr dHYEF " 39 it ite FWhgiTRIIhafornecting
dire t'qu junctiagn portio ext endi from t.he
first C;cronnoer%: ia%e péor ?%ln\fel ngo Oam%(esogcr:lc ond to nérzlercstti e second

Phe. b G B e pr e e el Tt Board 149 T 1o

junction pertigmagg SnsPAraddddb0f SeEOPsing:
connection pads arranged in the |ongitudina

direction,atheafingtpeotneet i ng portion being fixed

to the first support surface of the support frane,

and the setomli komseethhyg porinor beipged fodndke da thaakhed
at the junction portion and fixed to the second

suppdrd Wif feRar B19 e Siypora ¥algfe, cahle fited dreddhe

gi nbal s assenbly including an arm_ which has a

pr oxi THAP¥rid S0P th RP3FH diyt HA e GG Ugh the

whi ch t he ng{in porn%on I s passed and 15 extends
f r omYHd Vear' or'ton, a suspension extending from

an ext endeéjdfgv?s?fhégg M s haesZ%e&ngPynclmeéj N8 nd head

extended en he  suspensi on,
gimbals assembly attached to the bearing portion and

opposed to each other with the support frame
therebetween,

the support frame of the coil assembly having a
through hole through which the bearing portion is
passed and a first support surface and a second
support surface opposed to each other,

the board unit having a base portion on which an
electronic component is mounted, a belt-shaped main
flexible printed circuit board extending from the base
portion, and a connecting portion extending from one
side of an extended end portion of the main flexible
printed circuit board,

the connecting porticon including a first
connecting portion which extends in a longitudinal
direction of the main flexible printed circuit board

and has a plurality of first connection pads arranged
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relay flexible printed circuit board which is nounted
on the armand the suspensi on and has one end portion
20 connected electrically to the head, a connecti ng
end portion extending fromthe proximal end portion
of the armand | apped on the first connecting
portion, and a plurality of connection pads provided
on the connecting end portion apd connected to the
first 25 connection pads, the second head gi nbal s
assenply including an arm _ which has a proxi mal end
por t i'gh W hl I hr gk hoter et 19 oy WikEeieR heertion
extends fromthe

b i ti i . d
boar (T PETDEE I SUib et bn CERSTGHE FY bRy 2nd a

oxt ot G ind A Bo A NGEAn L LA 51 ehe ) o
pri nteshgi i da Do b i gh 46 fpunied, Pile;mlégmﬁn@ed

t he suspensi on and has one end portion connecte

el ectdimality Bonidef hgatkha COMELdn N eNtbn POEA 1194 a
extending fromthe proximal end portion of the arm

and |@pped oty tdfe secsont comect iy potd | onrarlged aidOche
plurality of connection pads provided on the

connelcn fig- whidh lord i 1 tareh ¢ orfre cf s t oceee slelbmdoortion
connectjon pads. 7. The head suspensi on assenbl

accordfi M t'0-¥&d diin61e ikt Hers BRI o3 e 2%8 IO%/ the

COMECHSIL o TRL S 501 O 050, OO L, SUROLL [

conneclidih R Ot 188 fiflde CANNESH 20 PAKE MUER &L Cene
second support surface of the support frame,

the first head gimbals assembly including an arm

which has a proximal end portion with a through hole
through which the bearing portion is passed and
extends from the bearing portion, a suspension
extending from an extended end of the arm, a head
mounted on an extended end of the suspension, and a
relay flexible printed circuit board which is mounted
on the arm and the suspension and has one end portion
connected electrically to the head, a connecting end
portion extending from the proximal end portion of the
arm and lapped on the first connecting portion, and a
plurality of connection pads provided on the
connecting end portion and connected to the first
connection pads,

the second head gimbals assembly including an arm

which has a proximal end portion with a through hole
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extension of a line on which the first connection pads
are arranged and connected to the coil connection 20
termnals. 8 The head suspension assenbly according
to claim7, wherein the junction portion is |ocated
on the opposite side of the first connection pads
from the coil connection pads. 25 9. The head
suspensi on assenbly according t#0any one of clains 6
to 8, wherein the first connecting portion has a
first positioning portion |ocated off an - 41

ext enSHeRP Y " i¢hetm b g ieoFt¥an decbrmmeeisdraphds

are arra t he second connecting portion has a
seconedthed'g(%tl%‘?I?lg kb%rk??%%”i‘%c%&%tdl%ﬂ QP BRENEIVh of

li d t d 5
ar rangea e it 23368%% Y TR “&%Z St head

framg,N\as. &y fdf Sin engagi Eﬁ{@?% on !
first p05|t|on|né1port|on of f%é9¢|rst cornnect1 nd 'H%d a

portlﬁéléyutlﬁkhﬁléﬁﬁkiﬂﬁbd'éﬁﬂcdﬁﬂ"ﬁﬁaﬁdKMHEHﬁ'fHLmounted
t he second support surface of the support frane has a

10 sewonthengagiargl pdid | uspdricivrengagesd hthsasanhortion
positioning portion of the second connecting portion

and powing o tdie secioral ponnedthedhqeot t iomoramtttiey end
first and second positioning portions are interposed

bet WA {1 resiiedive iam e theefinast srdl psagtoimp of the
15 head %Hgggrs as enblles 10. The head suspension

asserfbi i TPt HisREi§g P tion, and a

wher %llllrtg}l_el Conntecctc%nor{]ecptlon pads prov1ded on the

connecting end portion and connected to the second
connection pads.

7. The head suspension assembly according to
claim 6, further comprising coil connection terminals
provided on the support frame and connected to the
voice coil, and in that the first connecting portion
has coil connection pads which are located off an
extension of a line on which the first connection pads
are arranged and connected to the coil connection
terminals.

8. The head suspension assembly according to
claim 7, wherein the junction portion is located on
the opposite side of the first connection pads from
the coil connection pads.

9. The head suspension assembly according to any
one of claims 6 to 8, wherein the first connecting

portion has a first positioning portion located off an
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provided on the relay flexible circuit board of the
first head ginbals assenbly are connected to the first
20 connection pads by an ani sotropic conductive film
and the connection pads provided on the rel ay
flexible circuit board of the second head ginbal s
assenbly are connected to the second connection pads
by another anisotropic conductfb¥e film 25 11. A disk
devi ce conprising: a case; a disk-shaped recording
medium |l ocated in the - 42 case; a drive notor which

i s | CCHBF P tHe TasamP Wubporite ahilr ot @ere¢hion pads

di di d head ensi on assenpl
nccortih G 1T MR  ond ® STOW ST B Torm e hae 2
th i ng a.head .
e preand ol TR, Blo Pl ALY SeORA extension o

portion,i e coi lyh Ass el Vs dtadl G Sh SePPast 4 @de e
attached to the bearing portion, a voice coil fixed

on therimppalt ik frane: aisbarboaiss i to £omecd @shd ot
the support frame, and a first head ginbals assenbly
and & rseworths heafth g trbad ga isse rdod iyt iadri adhiesh tenddwpes the
beari ng portion and opposed to each other with the
suppdritr $t ares ithierrele vieert; 1 atheo S ugporfifsaneomietting
coil assenbly 15 having a through hole through which
the REAGIR) ot tAOH ticpashal Bhebta $enrcisuppapertion,

surface and a  second support surface opposed to each
otheﬁ%%lﬁscond support éﬁ% ace of the éﬁ%port frame has a

second engaging portion which engages the second
positioning portion of the second connecting portion
and positions the second connecting portion, and the
first and second positioning portions are interposed
between the respective arms of the first and second
head gimbals assemblies.

10. The head suspension assembly according to
any one of claims 6 to 8, wherein the connection pads
provided on the relay flexible circuit board of the
first head gimbals assembly are connected to the first
connection pads by an anisotropic conductive film, and
the connection pads provided on the relay flexible
circuit board of the second head gimbals assembly are
connected to the second connection pads by another
anisotropic conductive film.

11. A disk device comprising:

a case;

a disk-shaped recording medium located in the
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board unit having a base portion on which an

el ectroni c conponent is nounted, a belt-shaped main 20
flexible printed circuit board extending fromthe base
portion, and a connecting portion extending from one
side of an extended end portion of the main flexible
printed circuit board, the connecting portion
conprising a first connecting pb¥tion which extends in
25 a longitudinal direction of the main flexible
printed circuit board and has a plurality of first
connéct§%n pads arranged in the |ongitudinal

direction, a,43 junctio ortjon extending fromthe
first confectihif Tﬁﬁ??(ﬁhfémdl% %%EﬁﬁﬁgCU%h%Q?i?@Fe and
portion whi.ch extends ., in .the | ongit.udinal  direction

of t hSeLpprPacfrnt% laer;(c% bﬁogcatpersl nttheed rc?crogru Jtn%éréer%“fr?’orﬁr{%e
junction r | gﬂ%: I, t

connect i o%p}g%és,)@ar ran%é%%fiééﬁkﬁ%%g%%ﬁ%rl%%&% any one
di recdf oairhe 4 ivsts cuacdd nch 4 tde being fi xed

to the first support surface of the support frane,

and the serdnd Zomgcdd ngf poartufact beimg 4 dheledl baskension
at the junction portion and fixed to 10 the second
suppcrassriacevhofch hompmpipe s o regssy; indeoftiyet, heatbil
gi nbal s assenbly conprising an armwhich has a

pr oxidfdeiEny gortingh an tuPrptthriolgte ol alrdugh the

whi ch the bearing portion js passed and extends from

the BERTHY FBETIOH £ SIRIEhSTON Sdresfidy Fiom Pt

ext en red eendao tg?eo ar atheaod o nt(gqio an extendted
end of the sUSpehsiBh, < it a TEIES FIexi DI e pri HEY

ci rc%rtan@,ar%m Chy 1S TRALY ec?m%hth%%éﬁl:?ﬂﬁ Jrlf'(f a second
head gimbals assembly attached to the bearing portion
and opposed to each other with the support frame
therebetween, the support frame of the coil assembly
having a through hole through which the bearing
portion is passed and a first support surface and a
second support surface opposed to each other, the
board unit having a base portion.on which an
electronic component is mounted, a belt-shaped main
flexible printed circuit board extending from the base
portion, and a connecting portion extending from one
side of an extended end portion of the main flexible
printed circuit board, the connecting portion
comprising a first connecting portion which extends in
a longitudinal direction of the main flexible printed
circuit board and has a plurality of first connection

pads arranged in the longitudinal direction, a



10

15

20

25

suspensi on and has one end portion connected
electrically to the head, a connecting end portion 20
extending fromthe proximal end portion of the arm and

| apped on the first connecting portion, and a

plurality of connection pads provided on the

connecting end portion and connected to the first
connection pads, the second heatB gimbal s assenbly 25
conprising an arm whi ch has a proxi mal end portion

with a through hole through which the bearing portion

i s pas¥Ediaid Redtefds S ERANY e id o dritin, capnprting

suspensi.on extendi ng from an extended end of the arm

o Do B o B s L Bh A T G15 (8 S\t G xtends
and a4 et!h%y fc!nex:ﬂtQJoeirpri néierdeccciirocnmotf t%:cf‘laer d a\AJm C{ieixsib e
nmount'ed on Hhe(%rn1an&”the suspensi on and Has' one en

5_pordiien Lonechad. eleald icall %o fhehead odtson ana

connecting end portion extendl ng e pr en
portirys of dihg-Arimank |anet %ﬁﬁ&t&%ﬁpgféd@%d in
portion, and a plurality of connection pads provide

on t hehec druregittiun rerid duardd toinrgnd leo rmeadte e droh ddiel nkp
second connection pads, the method conpri sing:

adhegiomd] yorbdrediny fived itstt tend issoormipmornentifrape of
portions of the main flexible printed circuit board

to t H&e isuroditd fsedsnd Fubpgdra seafhcginecting portion

|SPRasvel ot B e supporl_ e, 1o comnecting, %eq «o

SUPErRQs i 9 oahr}j Ssol}prpo ritC sy adcueC toi &% hfeI | sr{1Bppoonrtt hf_'e rame, the
first head gimbals assembly comprising an arm which
has a proximal end portion with a through hole through
which the bearing portion is passed and extends from
the bearing portion, a suspension extending from an
extended end of the arm, a head mounted on an extended
end of the suspension, and a relay flexible printed
circuit board which is mounted on the arm and the
suspension and has one end portion connected
electrically to the head, a connecting end portion
extending from the proximal end portion of the arm and
lapped on the first connecting portion, and a
plurality of connection pads provided on the
connecting end portion and connected to the first
connection pads, the second head gimbals assembly
comprising an arm which has a proximal end portion
with a through hole through which the bearing portion

1s passed and extends from the bearing portion, a
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first connection pads of the first connecting portion
and the second connection pads of the second 20
connecting portion; nounting the first and second head
gi nbal s assenblies and the support frame on the
bearing portion; superposing the connecting end
portion of the 25 relay flexible printed circuit board
of the first head ginbals assehbly and the connecting
end portion of the relay flexible printed circuit

board of the second 45 head gi nbal s assenbly on t he
fi rstswmqrhge’ﬁmqw TR (e BeEBHPS f righe arm,

t t I d t b d th
P ommentied zrﬁﬁﬁbgerv o, A Z{’ps fiid 'sB%wisdwnr
fkgccéﬁnggﬁ%%g poréoé;lI ¢F%% e=a é%? H&éw
pri ntyed G d e Wird tt}%araq:npfanc; %é%&&&% garm;)arlass one end

assenbly to the first connecting portion and th

Sec o e ddrige g d idibct i RSIECE i el the WiddY t héi‘

ani sotropi ¢ conductive filns 10 therebetween. 13. The

nmet hacbrofe atamy aotdirga iwrheaderslispenSion tEssantdyimal end
according to claim 12, wherein the connecting end

por t RS tofory pef rté1€ay311m @bl legngctted the reafandomnrhecting
of the first head ginbals assenbly and 15 the

conn&dy rbncfr]csﬂorat it Gl dthe cr%w&%;lrm%@m agy iRyl ded

ST AR R e

second connection pads, the method comprising:

adhesively bonding the first and second
connecting portions of the main flexible printed
circuit board to the first and second support
surfaces, respectively, of the support frame;

connecting the voice coil to the first connecting
portion;

superposing anisotropic conductive films on the
first connection pads of the first connecting portion
and the second connection pads of the second
connecting portion;

mounting the first and second head gimbals
assemblies and the support frame on the bearing
portion;

superposing the connecting end portion of the
relay flexible printed circuit board of the first head
gimbals assembly and the connecting end portion of the

relay flexible printed circuit board of the second
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bonded si nul t aneously.

- 45 -

head gimbals assembly on the first connecting portion
and the second connecting portion, respectively; and

heat/pressure-bonding the connecting end portion
of the relay flexible printed circuit board of the
first head gimbals assembly and the connecting end
portion of the relay flexible printed circuit board of
the second head gimbals assembly to the first
connecting portion and the second connecting portion,
respectively, with the anisotropic conductive films
therebetween.

13. The method of manufacturing a head
suspension assembly according to claim 12, wherein the
connecting end portion of the relay flexible printed
circuit board of the first head gimbals assembly and
the connecting end portion of the relay flexible
printed circuit board of the second head gimbals
assembly are held from both sides and heat/pressure-

bonded simultaneously.



