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-1 5 TITLE OF THE | NVENTI ON METHOD OF

MANUFACTURI NG HEAD ACTUATOR ASSEMBLY AND METHOD
MANUFACTURI NG DI SK DEVI CE BACKGROUND OF THE | NVE llmll““ Imlmmn
This invention relates to a nethod of manufacturing a
head actuator assenbly used in a disk device and a *159139"

nmet hod of manufacturing the disk device. In recen

years, disk devices, such as-magnetic disk devic§

and optical disk devices, have been 10 wi dely use m@ﬂ“mmmmmmm“
external recording devices of conputers and inage
recordi ng devices. A THOLRtOE THEKIMEMNTEON as an
exanpl e of a disk device conprises magnetic disks
| ocatMRTHAD DR aFNUBAGHIRN @ HRARAGHHATRIFpoTEMBEL A MND
rotates the disks, magnetic heads for witing and 15

r eadiMHOR STRANMHACT HRAG rbat iEi ks, and a head

actuator assenbly that supports th f novenent
Wi t hn{)espect to t hEAGKSREUNGs P4] ?1")[;1% Eﬁ&iﬁjg&%&act uat or
assenbl y s,a slider., forned having_a tig head,
a suspensi l?h%RV%ﬁF%%%pﬁgf%t?%et%I?dgg?ggﬁdégn arm

) ) ! . |
o RO deud iy SURBER Ao 1Y JL SR L 1 & disk

0] suspensi on an e slider i1s

fixedyan the, n ML inNg PaG tEF Mnadiea e IBYNEtd i headiddice.

connect ed
In recent years, disk devices, such as magnetic

*G00002*

disk devices, and optical disk devices, have been
widely used as external recording devices of computers
and image recording devices. A magnetic disk device
as an example of a disk device comprises magnetic
disks located in a case, a spindle motor that supports
and rotates the disks, magnetic heads for writing and
reading information to and from the disks, and a head
actuator assembly that supports the heads for movement
with respect to the disks.

Usually, the head actuator assembly has a slider
formed having a magnetic head, a suspension that
supports the slider, and an arm that supports the
suspension. A wiring pattern is fixed on the
suspension and the arm, the slider is fixed on the
wiring pattern, and the magnetic head is connected
electrically to the wiring pattern.

The arm of the head actuator assembly is
rotatably supported by a bearing assembly. A voice

coil that constitutes a voice coil motor is mounted on
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electrically to the wiring pattern. 25 The arm of the
head actuator assenbly is rotatably supported by a
beari ng assenbly. A voice coil that constitutes a

voi ce coil nmotor is nmounted on the other end of the

arm The magnetic head can be noved to any desired
position on a magnetic disk by rotating the head
actuator assenbly by the voicg céil~ motor. 5 In the
magneti c di sk devi ce described above, the magnetic

head flies at a very |ow height above a surface of

t he mi§gecitbedi shdaofi theegdids dhe megpeddgedead can be
informati on. Thus, very small foreign matter nust be

pr eveRP¥EF LOMPGHt CRfg Tieht HOSHE 1deyPfe @ TE G tittatditsthe LY
devi ce nust, _be _assenbl ed in hi gh- r.f or mance cl ean .
Foom TEEREABA §o REPG! GEGUATRE SREATCAY Bt e voice coil
assen%% i.s also assenbled in the clean room

Recenily prevailing nagnetic heads have an

ul trat hi n- fri) B il 90 dihdle el ARSI,

15 resistance is very low, and they are expected to be

assenmphedmiagnak ieNweaan ik st Rat a yekgckeml b ikinghlabove
sophi sticated nmeasures to counter static electricity.

I n geaekalrfagze ¥ desChiabedtiin dask Bat itArelddrdsKQRAl

Publ i cati on No. 2002-269714, for exanple, 20 a

magnetrieprioeadeiss indoporariiony aghesh| edrys smalldadoreign

gi nbal s assenbly (hereinafter referred to as an HGA),

a pecukitaercowptndet praveacked firoma gegspegsiionto am¢ device,

i's subjected to inspection thereafter. In assenbly

pr ocesSeshatthé&heGaevd cat machedet gsgemd®ct Aat a High-
performance clean room. Generally, therefore, the
head actuator assembly is also assembled in the clean
room. Recently prevailing magnetic heads have an
ultrathin-film structure, so that their electrostatic
resistance is very low, and they are expected to be
assembled in an environment that is backed by highly
sophisticated measures to counter static electricity.

In general, as is described in Jpn. Pat. Appln.

KOKAI Publication No. 2002-269714, for example,
a magnetic head is temporarily assembled as a head-
gimbals assembly (hereinafter referred to as an HGA),
a peculiar component, attached to a suspension, and
is subjected to inspection thereafter. 1In assembly
processes, the HGA is attached to an arm that is
supported by a bearing assembly, and a voice coil

is attached to a mechanical part including an arm.

A head actuator assembly is assembled by further
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is attached to a nmechanical part including an arm A
head actuator assenbly is assenbled by further 3
connecting the HGA electrically to a flexible board

that has a control circuit. Al these assenbly

processes are perforned in a clgan room Al so

proposed is a configuration stich” 5 that a suspension
and an armare forned integrally with each other or a
head stack is forned by stacking .in |ayers ,

Sus peREPEITE A% Tk Hie FIGHRIR G bedd b 2 drhaxible board

individual ly. If the head .actuator assenbly is
assen‘&%@% {%‘sel"f‘t i8N Oﬁn Ctlﬁé:u&%éan roomin this

manner, th%lgL: L s d AUV ﬁ:nxkbecésasr ei’anrgengaetﬂeormed in

assenbl y- conditions 'strict. asse

suspensiqR3SSYHR .Y, a1y %%‘é)g{gseﬁ gnaly ‘@fd’n%#l%ttion such

extend fromthe nmagnetic and overlies the

SUSPER$Z@N 231 sSHRAREGHE A NP @ rip Sl MR ClitWidrally
board having the control circuit by soldering or the

| i ke. wRassickiah dthe rmagnet ihedead ad@y IFden@@ by stacking
di el ectric breakdown caused by fine static

el ect dinciliayethsr istug peorsiedtsi drhawo ek eotp retva qursdgediikgd to
assenbly operations. 20 BRI EF SUMWARY OF THE | NVENTI ON
Accor @irng ,t & nai vdsiyedtl yof t he present invention,

there is provided a nmethod of manufacturing a head

act uat or asserfi1sy haad TS r REREWHI Y H Spracaesgdsed

i nformati,on for, a di sk-shaped recordi ng nedi um
entirely in the clean room in this manner, the clean

room should be large, and the assembly conditions
strict. In assembling a suspension assembly,
moreover, signal wires that extend from the magnetic
head and overlies the suspension are connected to the
flexible circuit board having the control circuit by
soldering or the like. Possibly, the magnetic head
may undergo dielectric breakdown caused by fine static
electricity during connection work or its preceding

assembly operations.

20 BRIEEF SUMMARY OF THE INVENTION

According to an aspect of the present invention,
there is provided a method of manufacturing a head
actuator assembly, which has a head which processes

information for a disk-shaped recording medium,

25 a suspension which supports the head, an arm which

supports the suspension and is rotatably supported by

a bearing portion, signal wires which extend on the
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25 a suspensi on which supports the head, an arm which
supports the suspension and is rotatably supported by
a bearing portion, signal w res which extend on the
suspensi on and the arm and are connected electrically
to the head, a board unit having a connecting end
portion connected to the signal wires, and a contro
section which controls the inforfation processing of 5
t he head, the nethod conprising: nounting the signa
wires on the suspension and the arnm connecting the
conne USRS EAPTpEI S o TheBoATE FANNY She laqfmdcally
Wi res nounted on the sus enS|on and the arm and

mount i%9g ¥e sﬂ%ﬁ%@%ﬂf(ﬁﬂﬂﬂﬁﬁq%ﬂf:ﬁ?d

t he head electr| I t i_gnal mnres whi ¢

conne tg& O HFE coc%ejt:%ong%end&ﬁ&atll on ot 1t f?e]dooaarcoontml
uni - SRERAH 19 1 Q0NN AECY o b M-I cessing of
i nvention, there is pr ovi manuf act uri &

15 a herd RGlUatele aeeHe lbonw.&ﬁnhgas n%&lﬂifrﬁj 'ttl'bé c§‘J_gnal
heads whi ch |nd|V|duaIIy process i nfoormation for

shapeq ir@e0H thheTRdispend iRiruraald tt)heofarwsrzﬁﬂﬁiézrtslng the
whi ch support the heads, individually, a plurality of

ar ns wmnﬂecium@OQMdﬂpbnﬁrmmemm @he, doadidviuhiad It tad signal
20 are rotatably supported by a bearing portion,

si gnalwingisr e®unttiech oex ttéred sors peime isuns perds itdres samd tanel

arms and are connected electrically to the heads, a

cont r Sloungéetd dienthieglsl eontihs! SusRe isrfosy wad IPnnecting
proceSS|n the heads .and a board unit having a

connedty %e@m 15 F3iGadn Yo s ddce & i alhe/ iiggnaihich are

wires, the od
connecte to the connecting end portion of the board

unit.

According to another aspect of the present
invention, there is provided a method of manufacturing
a head actuator assembly, which has a plurality of
heads which individually process information for disk-
shaped recording media, a plurality of suspensions
which support the heads, individually, a plurality of
arms which support the suspensions, individually, and
are rotatably supported by a bearing portion, signal
wires which extend on the suspensions and the arms and
are connected electrically to the heads, a control
section which controls the information processing of
the heads and a board unit having a connecting end
portion connected to the signal wires, the method
comprising: mounting the signal wires on the

suspensions and the arms; connecting the connecting



conprising: nounting the signal wires on the
suspensi ons and the arns; connecting the connecting
end portion of the board unit to the signal wres
nount ed on the suspensions and the arns; and nounting
the heads on the suspensions and connecting the heads
electrically to the signal mA[essmthh are connected 5
to the connecting end portion of “the board unit.

BRI EF DESCRIPTION OF THE SEVERAL VI EWs OF THE DRAW NG
The acco r ng ch are incorporated in
and c&ﬁlgtn‘%lo f h@f%ﬂ?erdsblé&tf itCath S]1‘?1”@‘[}3t“flétetsg
enbodi nent s of th i nvention, and together 10 w

the gBREIEEGE0c NS Pt EGrTas NEHGVE &NF AFESd |"}§>dmting

ven bel ow, seryv

d f
escr%ﬂtlﬁga%s %@?tﬁ%b%%éggﬁg Inveﬁtlonoqﬂqﬁt%Pq he heads

expl ain € principles’o
pl an \éu%w&fiwmgy tehe drat &fi 'g%lof &}e@amldsh% c\é%nected
(hereinafter reférred to as "an 15 accor

sfirst renbod ERmhet ihke eln@V@%tﬁtQ'am offl @ne? Ho%r@ unlt .
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perspective view showi ng a head actuator assenbly of

t he HDERIEFGESCRIPADOBXPFOURH PEVERARCL VIEWSI ©W THE DRAWING
showi ng the head actuator assenbly; 20 FIG 4 is a

secti onal Vihewssttmpag va rigeairiawg ngesseviiloh afre hendweaobrated
actuator assenbly; FIG 5 is a plan view showi ng a

manuf aot andngongitddads Bopairlie ofe ddheaspeatidi cagsemb| y;

FIG 6_is a perspective view show ng a head 25
actuaﬂéﬁué§§@ﬁﬁl?”ﬁ@@éﬂ@ﬁﬁ@ 06 &hgeddvendiHondi mewst tolgether

the inventi
V 2 t%e general description given above and the

detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a plan view showing the interior of
a hard disk drive (hereinafter referred to as an HDD)
according to a first embodiment of the invention;

FIG. 2 is a perspective view showing a head
actuator assembly of the HDD;

FIG. 3 is an exploded perspective view showing
the head actuator assembly;

FIG. 4 is a sectional view showing a bearing
assembly of the head actuator assembly;

FIG. 5 is a plan view showing a manufacturing
process for the head actuator assembly;

FIG. 6 is a perspective view showing a head
actuator assembly according to a second embodiment of
the invention;

FIG. 7 is a sectional view showing a bearing



FIG 7 is a sectional view show ng a bearing assenbly
of the head actuator assenbly of the second

enbodi ment; FIG 8 is an expl oded perspective view
showi ng the head actuator assenbly of the second
enbodinent; 5 FIG 9 is a plan view show ng a

manuf acturing process for the head actuator assenbly
of the second enbodinent; FIG go s a perspective
view showi ng a head actuator assenbly according to a

third enmbodi.nent. of 10 the invention; F 11 is a

per sp8EEETE LY &k Sh6wnEGda ﬁcﬁéﬂtSF aﬁﬁ@“%ﬁ&doébﬁaﬁtﬁﬁcond
assenblé hg third enmbodinent; FIG 12 is an

expl 0888°FeFEp&ét i ve vi ew showi ng the head act uat or

assenbl y of.the ghisd e gtg% iRt ; pex ? %@'Vel%leﬁ«l Yhowing

secti onal VIeM/ShOMAng eari ng of “t

actuatpe assemly gk otrh%s‘s'%h\%q gagrfb ‘Eﬂ'e”%%%on’é' @mb%‘b iknt;

a perspective view show ng a actuator assenb

saccording tracd foourdt i rhediviRmt sfowidQ tah%drﬂl\f%@ﬂ&rl
FIG 15 is a sectional view show ng a bearing

assenblrycekst ferhead aehdatetuassenblsgeablyhef aukt Becond
enbodi nent; and FIG 16 is an expl oded perspective
vi ew showddgen25 the head actuator assenbly of the
fourth enbodi nent. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Alfst HOd isf ammewisaeciiiveg vé eive & cadngateomhead
actuator assembly according to a third embodiment of
10 the invention;

FIG. 11 is a perspective view showing an HGA of
the head actuator assembly_of the third embodiment;

FIG. 12 is an exploded perspective view showing
the head actuator assembly of the third embodiment;

15 FIG. 13 is a sectional view showing a bearing
assembly of the head actuator assembly of the third
embodiment;

FIG. 14 is a perspective view showing a head
actuator assembly according to a fourth embodiment of

20 the invention;

FIG. 15 is a sectional view showing a bearing
assembly of the head actuator assembly of the fourth
embodiment; and

FIG. 16 is an exploded perspective view showing

25 the head actuator assembly of the fourth embodiment.

DETAILED DESCRIPTION OF THE INVENTION

A method of manufacturing a head actuator
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assenbly according to a first enbodi nent of this
invention will now be described in detail with
reference to the acconpanyi ng drawi ngs. First, an HDD
will be described as a disk device that is provided 5
with the head actuator assenbly. As shown in FIG 1,
the HDD conprises a case 12 in the formof an

open-t opped rectangul ar box and 4 top cover (not
shown). The top cover is screwed to the case with

screws and closes a top openiqg of the 10 case 12.
The c&$8eTP LYo RCaioFdindndgnét ifd fdislempdigients©f 4dig

recordi ng nedi um, spi ndl e tor, 18, a netic  head
A R g S 1 g en

serve a_drive unit that supports, and rotat 1

the arsrerent ¥8 Hhe aActineiibAy B Winst . an noD

and read,i %feo:%%}%;cir%%e;da 2and f;op t&zeqi@es!‘chla&é i ng%fvided

carriage asse pports the magnetic

for MVeReRhMHR I @eReGH O shenmagneti c di sk 16,
The case 12 further contains a voicé coil notor 20

(herei naf t efs rgfvr ech tra @S 15 YO Hb corpisdPad case 12
mechani sm 20, a flexible printed circuit board unit

(her eiimafther floetenfedn epas-apppRd urRidtandllaretoox Eel
VCM 24 rotates and positions the carriage assenbly

22. The togmedvead (mechamiosn)20 Rdleds opheavegnédtsi s 2Bwed to
head 33 in a retreated position off the magnetic disk

16 whéhet lv@ sieedd £33 sicg ey @it ¢ lais@sodt droposoening of the
peri phery of the disk. The FPC unit 21 is nounted with

a rea@@®€i tlé -anpl i fier for use as a contro

The case 12 contains a magnetic disk 16 for use
as a recording medium, a spindle motor 18, a magnetic
head 33, a carriage assembly 22. The spindle motor
18 serves as a drive unit that supports and rotates
the disk 16. The magnetic head 33 is used to
write and read information to and from the disk 16.
The carriage assembly 22 supports the magnetic head
33 for movement with respect to the magnetic disk 16.
The case 12 further contains a voice coil motor
(hereinafter referred to as a VCM) 24, a ramp load
mechanism 20, a flexible printed circuit board unit
{({hereinafter referred to as an FPC unit) 21, etc.

The VCM 24 rotates and positions the carriage assembly
22. The ramp load mechanism 20 holds the magnetic
head 33 in a retreated position off the magnetic

disk 16 when the head 33 is moved to the outermost

periphery of the disk. The FPC unit 21 is mounted
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circuit for recording and reproducing signals, for
exanple. A printed circuit board (not shown) for
controlling the respective operations of the spindle 5
notor 18, VCM 24, and nagneti c heads through the FPC
unit 21 is screwed to the outer surface of a bottom
wal | of the case 12. The carriagg assenbly 22 and the
FPC unit 21 constitute the head dctuator assenbly. The
magnetic disk 16 has a magnetic recording 10 |ayer on
its surface. The, disk 16 igﬁﬁLtte%F%n the outer

peri pHety Gf TR MG TRV S5 10%e USGi Adl & Sl
18 and.fi xedly supported on _the hub by a clanp pri
17, RS iehe ot P trd,ant e talelnd Pabndi dor
at a qi ee f..eo , 4.2 I in _the
direc%féﬁg&%gar%b%rép%ﬁg slgﬁﬁq%nb%gég.qfogosfﬁapﬁefor

carri age +3354Mploy ¢ ne2 LA SES %g*aéggftif‘;&%sa%%e @'{% sfindle

fixed to the bottom wall" of the t wo

gi mhakgrassamhl ves ocuhenginalleethief 8eted o U Frc
35 and 35b 20 supported on the bearing assenbly, and a

spacenniitn@l 34. stieweearionghasseitelry s2@.fadkl of sebseTom

as a bearing portion, is provided with a cylindrica

sl eeveal27 odndthe besk 1@ .uniThe2Tarirtibeged acmemdlllyy 2i2nand the
the sleeve. The bearing unit 25 is fitted on a pivot

23 25FPRauniig 24t comstd tulte Wbt dimadalblc tof tiolre asasebly .

12. Thus, the sleeve 27 is rotatably supported on the

pi vot 23 by heh@age@tiing diik 165 hamn aamagdngt ifd siege r28 ng

is formed on the upper. end of the sleeve 27, and a
threaéaﬁﬁFtP@nlfg issirfgcoed dhe disk 16 is fitted on the

outer periphery of a hub (not shown) of the spindle
motor 18 and fixedly supported on the hub by a clamp
spring 17. As the motor 18 is driven, the disk 16 is
rotated at a given speed of, e.g., 4,200 rpm, in the
direction of arrow B.

As shown in FIGS. 1 to 4, the carriage assembly
22 comprises a bearing assembly 26 fixed to the bottom
wall of the case 12, two head gimbals assemblies
(hereinafter referred to as HGA’s) 35 and 35b
supported on the bearing assembly, and a spacer ring
34. The bearing assembly 26, which serves as a
bearing portion, is provided with a cylindrical sleeve
27 and a bearing unit 25 fitted coaxially in the
sleeve. The bearing unit 25 is fitted on a pivot 23
that is set up on the bottom wall of the case 12.
Thus, the sleeve 27 is rotatably supported on the

pivot 23 by the bearing unit 25.
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the outer periphery of the | ower end portion of the

sl eeve. As shown in FIG 4, the bearing unit 25 has 5

a retaining cylinder 41, a pair of bearings 43, and a
spacer ring 47. The bearings 43 are fitted in the
retaining cylinder and opposed to each other with a

gi ven gap between them The spacer ring 47 is |ocated
between the paired bearings iT the Tetaining cylinder.

10 As shown in FIGS. 2 and 3, the HGA 35 conprises an
arm 30 attached to the sleeve 27, a suspension 32

ext endi ng ARoANPHE adr Alaakg Z8nigndrirBcResd 3Bet Mpper end
is supported on an extended end of the suyspension hy

a gin® IEhﬁoF%FGHe3§7'TﬁédaPnFééeﬁg BOFﬁﬁﬁ“fPQtlﬁléPémed on

15 of t I t h SUS304
thi oKk gioghgriﬁéa§p§66ygﬁﬁcﬂh§f#8w95repﬁrsagﬁlﬁe|sfsfhe

d
S LgLEEdeLn gne-gnd ot PEaK ™l £d BACLAR A6 itSs has

IOﬂO e arm

for med Pé¥5aglﬁgpg§;§bee&nqlholepéiﬁtB%oggarwngghggeoand

a positioning assed e suspensi

formed QEa@Brek9H$ahqd bﬁ@fb%BEhH%s“M@haéetEh%%@@s§n the
of 20 to 100 gm The proxi mal end o6f the suspension 32

is fixedataihhecydistak end eppbBedats 3achyospetr with a
wel di ng or adheS|ve 25 bondi ng and extends fromthe

arm dheeaugpenbeanedd ahdmt heTaemsB@ceay rihegndlidéd located
integrally fromthe same material. 10 The magnetic
head B8thasnatbebphamedabkyringst angthar retiedeingngydinder.
recordi ng/ reproduci ng
As shown in FIGS. 2 and 3, the HGA 35 comprises
an arm 30 attached to the sleeve 27, a suspension 32
extending from the arm, and a magnetic head 33 that
is supported on an extended end of the suspension by
a gimbals portion 39. The arm 30 is a thin flat plate
of a stainless-steel, such as SUS304, with a thickness
of about 200 um. A circular through hole 31 is
formed in one end or proximal end portion of the
arm 30. The proximal end portion of the arm 30 is
formed having a positioning hole 38 through which
a positioning screw 37 is passed.
The suspension 32 is formed of an elongated
leaf spring with a thickness of 20 to 100 um.
The proximal end of the suspension 32 is fixed to the
distal end of the arm 30 by spot welding or adhesive
bonding and extends from the arm. The suspension 32

and the arm 30 may be molded integrally from the same

material.
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magneti c resistance (MR) head forned on the slider,
and is fixed to the ginbals portion 39 on the distal

5 end portion of the suspension 32. The head 33 has

el ectrodes (not shown). As shown in FIGS. 2 and 3, the
magnetic head 33 is connected electrically to a main
FPC 42 (nmentioned |ater) throuq% a relay flexible
printed circuit board 10 (héreinafter referred to as
a relay FPC) 40 that has signal wires. The relay FPC
40 is stuck on the respective inner surfaces of _the
arm 30 and ThRe Magishdsn6R 33 3ahd et SHPS LRl

di st al d of th ' to the, i mal d
por t | BRCGR"BHE4r L85 TRAS &1 4§ PRE:EE/FEPERERE Eor

f . .
s iSwﬁé@?E%Ee%Fs??k%e%?g3MﬁE°%%adZF§E#%§d§éséﬁgt J4aer,

ha & i Iy | deringaoT .
TRgUERL, 5509 I3 B DAL, °PLURLLADTER hEChiscar

exten@ﬁdogbwﬁﬁgnfeanhaesagp@hgibﬂabzendTa@rhb@a 88 has
the arm 30. The other end portion of the relay FPC 40

const et ut€godesUnNebit0Bhd4n) .The junction 44 is forned
having a plurality of connector pads 45, which are
spaced i n ass shong tudiFIGsal 2dianelc B, onhellmagnendic tiead 33
44 extends parallel to 25 the inner surface of the arm
30. The padse4Sedr eleptovicdédyonot hamasor F&€e 4@f (meationed
junction 44 which is opposite to the arm30. - 11
The HEAt83H Ragouhd samelesnfilgeibiliconrastedecipgnigsboard
and these two are symmetrical wth respect to
(hereinafter referred to as a relay FPC) 40 that
has signal wires. The relay FPC 40 is stuck on
the respective inner surfaces of the arm 30 and the
suspension 32 and extends from the distal end of the
suspension to the proximal end portion of the arm.
The relay FPC 40 is in the form of an elongated
belt as a whole, and its distal end is connected
electrically to the electrodes of the magnetic head 33
by bonding or soldering. The other end portion of the
relay FPC 40 is cranked and extends outward from the
proximal end portion of the arm 30. The other end
portion of the relay FPC 40 constitutes a junction 44.
The junction 44 is formed having a plurality of
connector pads 45, which are spaced in its longitudi-
nal direction. The junction 44 extends parallel to
the inner surface of the arm 30. The pads 45 are

provided on that surface of the junction 44 which is

opposite to the arm 30.
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each other. Mre specifically, the HGA 35b conprises

an arm 30 attached to the sleeve 27 of the bearing 5
assenbly 26, a suspension 32 extending fromthe arm

and a magnetic head 33 that is supported on an

extended end of the suspension by a ginbals portion

39. The arm 30 has a circular through hole 31 inits
proxi mal end portion, and a fhpﬂéd hol e 38b fornmed 10
near the through hole 31. Arelay FPC 40 is stuck on
the respective inner surfaces of the arm 30 and the
suspensi onT82 &f¢ SePehds fHhemsame Gefaigveidd iom @afe the

suspepsion.to the proximal end portion . of the arm
The' dHCPapSenand thrasr S, SRRCRIBTEL Tighlettad Fospect to

| ical l h ich 33. . Th h d .
por 1 BRCBT OLRE Y el By TEPGPE e CaraNied MndCex CeRag omprises
out agl LEATYbNS LLOKLMRL LA DATLLGR B L M3 ing

The ot her e ortron of ther cons utés
a j ungtis@Rn4d- 2Ehe sl UnehieaR 44 133 LorRdhavi
plurality ofyconnegtor Egdsl45, thch aré gpgg%g?QP% atm,

its | gRai hudbgaktdicr aekbiion3 ThE tSRACeLpHord 3 chhath
serves as a spacer nenber has a through hole 46

t hr oughtehdeh the sifeene 2nsipenspassed, aa giibdadet pirtion
48 that projects sideways, and a 25 support frane 50

that éRten@bei ara 80r betsi an coppodiatre thiroughe hadm 30. in its
The ring 34 is nolded integrally froma synthetic

resi npspximall erd. PArEdicve @oid alZzapped hatle 38b formed
constitutes a part of the VCM 24 is enbedded in the
suppoReafr 5he 5broved §paceslri ndg 3£1@ys FPC 40 is stuck on

the respective inner surfaces of the arm 30 and the
suspension 32 and extends from the distal end of the
suspension to the proximal end portion of the arm.
The distal end of the relay FPC 40 is connected
electrically to the magnetic head 33. The other end
portion of the relay FPC 40 is cranked and extends
outward from the proximal end portion of the arm 30.
The other end portion of the relay FPC 40 constitutes
a junction 44. The junction 44 is formed having

a plurality of connector pads 45, which are spaced
in its longitudinal direction.

The spacer ring 34 that serves as a spacer member
has a through hole 46 through which the sleeve 27 is
passed, a projection 48 that projects sideways, and a
support frame 50 that extends in a direction opposite
to the arm 30. The ring 34 is molded integrally

from a synthetic resin or the like. A voice coil



a positioning hole 51b that is fornmed in a position
corresponding to the positioning hole 38 of the 5 arm

30. As shown in FIGS. 1 to 3, the FPC unit 21 has a

base portion 52 and the main flexible printed circuit
board (main FPC) 42. The base portion 52 is forned by
bending a flexible printed circuit board into a 10
substantial ly rectangul ar shape.l2The main FPC 42 is

an elongated belt that extends fromthe base portion

52. These elenents are fornmed integrally of a common

f I exi BletpAitnceastiitasies BoRPEL Pie thasd C(Portli ¢§ smbedded

is mounted with a Iurallt¥ of electronic conponents
15 suéh &8€aSHERET&nprefter? coﬁﬁécﬁ&@ceétélngwﬁl chas

S AV O i
o BB, LU PN SR

sconstitptes a connecting end portion 54. The
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connecting end portion 54 is provided integrally with

a rectangulpar Jhdpet i1aN Frg gt hat oPGOJ%%ESE#@M@&Qta@q %as a
rectangul ar junction 55b that 25 proj ects downward

pl urabkk¥ QBrQQBBEQQOEn@a@&e_ﬁ@lﬁfQl@&@%&@e@rQﬁtbﬂec1rcult
respective surfaces of the junctions 55 and 55b and

arranpedrdt (spaees§pcn #he - Thd bheegipbudioal 5 Lectfioemed

of the junctions. These connector pads 56 correspond

to t hbycbenddngr apddex4ble printed circuit board into a
substantially rectangular shape. The main FPC 42 1is
an elongated belt that extends from the base portion
52. These elements aré formed integrally of a common
flexible printed circuit board. The base portion 52
is mounted with a plurality of electronic components,
such as a head amplifier, connector, etc., which
control information processing of the magnetic head
33. The base portion 52 is fixed on the.bottom wall
of the case 12.

An extended end portion of the main FPC 42
that extends from the base portion 52 constitutes
a connecting end portion 54.

The connecting end portion 54 is provided
integrally with a rectangular junction 55 that
projects upward and a rectangular junction 55b that
projects downward. A plurality of connector pads

56 are provided on the respective surfaces of the

junctions 55 and 55b and arranged at spaces in the
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of the relay FPC 40 in nunber and | ocation. The
connector pads 56 are connected electrically to the 5
base portion 52 through a conductor pattern of the

main FPC 42. A nmetallic reinforcing plate 58 is stuck

on the reverse side of the connecting end portion 54

i ncluding the junctions 55 and 55b. The junctions 55

10 and 55b are bent at right andF%S'To t he connecting
end portion 54 and face each other. The connecting

end portion 54 and the reinforcing plate 58 are

fornme Onﬁavpﬁgnéltﬁﬁéégﬁlﬁﬁl@fGShﬁhﬂéMMﬂﬁhﬂﬂSoh dhese
fixing screw is passed. A j may be used to settle

posi t FBRESFHOISPARE Pﬁaﬁwéﬁ§% ORRY £ FYGnOrBRAtRr pads 45
di recti.o out g.the S|t|on| rew. T

oA 5050 BRA ~548 Vo RaL: HE° dPaCuReRing P e 1ore alint de
inla Skﬁeggggh FéF %%H&§;3 %n%@ t%%a l%%tigs%ﬁqglxo the

26. T e arm |tte
5Sl eevg, 24 FBrﬁlgﬂn@§ftﬁ¥6ﬁ Bh%tco%dh%t%ka%ﬁQQeQ% df@ne

flange 28 'n the axial diréction of the sleeve
wth khenskeevaopassed through the through hoIe 31.
The arm 30 of the other HGA 35b is fitted on the

sl eeve 27 mnnatBANARr reyeifodiding tpliak estsmckied syudihen
25 spacer ring 34 wth the sl eeve 27 passed through

the theoughkeltekes3tie dlfe theo canmeciQ nanédnicheosptdeer 54
ring 34 that are 14 fitted on the sleeve 27 are
sandwiohéddbegwebr thectfibasgé528nan® S& .cofhiengtinort iohs 55
a washer 66 and a nut
and 53b are bent at right angles to the connecting end
portion 54 and face each other. The connecting end
portion 54 and the reinforcing plate 58 are formed
having a through hole 65 through which a fixing screw
is passed. A jig may be used to settle positions in
the transverse and circumferential directions without
using the positioning screw.

The HGA’s 35 and 35b and the spacer ring 34 are
mounted in layers on the sleeve 27 of the bearing
assembly 26. The afm 30 of the HGA 35 is fitted on
the sleeve 27 in a manner such that it is stacked on
the flange 28 in the axial direction of the sleeve 27
with the sleeve passed through the through hole 31.
The arm 30 of the other HGA 35b is fitted on the
sleeve 27 in a manner such that it is stacked on the
spacer ring 34 with the sleeve 27 passed through the
through hole 31.

The two arms 30 and the spacer ring 34 that are



68 and are fixedly held on the sleeve 27. The washer
66 is fitted on the |ower end portion of the sleeve 5
27, while the nut 68 is screwed on the thread portion
29 of the sleeve 27. The positioning screw 37 is
passed from above through the positioning hole 38 in
the arm 30 of the HGA 35 and the positioning hole 51b
in the spacer ring 34, and screwWdd imto the tapped 10
hole 38b in the arm 30 of the HGA 35b. Thus, the one
arm 30, the spacer ring 34, and the other arm30 are
| ocat &dtitpdgionefheelsdeieve Bdsiatticosenaiviiehess petweeano the
the circunferential direction of the sleeve 27. The

two afABnge &Rt end n CoR®isatd ofi Odcti o shegmbtha@ntsa nut
I 27 d , bl et th i.th th I

S CTRE” PEBnact: Fa RagTetiod ohigus s Sar e e § 195 washer
d 3 it uat ed i t h, other.. Th

connodti 45 &t hor B0 B Jgh e 2R Bt Hiema o T 0% 13488V

5t o th§7pr%hqﬁng%e4%u f6%hqssg%ﬁ%QeﬁlEgcéﬁﬁzgﬁﬁ%%% portion

screws. 'The junction 44 of the relay

extends Hromnihe 1@R& M, 30 Tihs QWRNiIARREH LR IRE B i
junction 55 of the main FPC 42. The connector pads 45

of theasgeet ifepmtbbaie Toirdeiged tard peeirteehathy hole 38 in
nmechanically and electrically to the connector pads 56

25 of theeajrunGli of She HGReWBISsS@and hée wactitdrddhgothole 51b
the relay FPC 40 that extends fromthe other arm 30

i s ovénl appedpacetrhe ioghdéd ,j anct isorressidl dihtiohé henitmpped
FPC 15 42. The connector pads 45 of the junction 44

10are belger8d andtbennest 8§ wdchdusi ¢&A B5nd Thus, the

electrically _
one arm 30, the spacer ring 34, and the other arm 30

are located in given relative positions with respect
to the circumferential direction of the sleeve 27.
The two arms 30 extend in the same direction from the
15 sleeve 27 and are rockable together with the sleeve
27. The respective magnetic heads 33 of the HGA’'s 35
and 35b are situated opposite each other.
The connecting end portion 54 of the main FPC 42
is fixed to the projection 48 of the spacer ring 34
20 with screws. The junction 44 of the relay FPC 40 that
extends from the one arm 30 is overlapped on the one
junction 55 of the main FPC 42. The connector pads
45 of the junction 44 are soldered and connected
mechanically and electrically to the connector pads 56
25 of the junction 55. Likewise, the junction 44 of the
relay FPC 40 that extends from the other arm 30 is

overlapped on the other junction 55b of the main FPC
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to the connector pads 56 of the junction 55b. Thus,

t he magneti c heads 33 are connected electrically to 5
the FPC unit 21 through the relay FPC 40 and the main
FPC 42, whereupon the head actuator assenbly is
conpleted. As is evident fromFIG 1, the head
actuator assenbly constructed in thls manner is

| ocated in 10 the case of the HBD, "and the bearing
assenbly 26 is nounted on the bottomwall of the case
12 by the EIVOt 23. The base portion 52 of the FPC
uni t 23 i sThei geoneateheprbdst 4 wél Lhef Jungtdase 482 are
with screws. The voice coil 51 that is fixed to the
suppofPlEpaRE 15d59°P§e§F?GaﬂééhB€ﬂﬁééﬁYaaﬁgiﬁlGFtrlcallY

k 70 t hat f d th 12. Th
Lo g kPR heeRor RS SBres Lhe Iohginer Bh. Thus,

Sho""”%h%h gn8918”8e8§j§1§5€a¥8k%%nn%§@%td' %‘i%%t&'l%a%fgr'y to

o1 ce col I'S ener actuate

20 HDPhetPﬁ Fgﬁﬁ§3§§ @Hgoggg rewg f%%éoﬂot%%d the main

nagnetlc are nov posi |oned on a

des'r?ﬁctﬁQCkwh@EeEBSn”@H@ehb%ddb%%u%@orTQ%s%%%ﬁ%CtsVe
magneti ¢ heads 33 of the and 35b are

srtua&@ﬂpgg@@alte each other mnth t he magnetic disk

16 between them and 25 noved individually on the

opposi te spef deesvabenhie f rdis FIGTha , magrethiea diaskt ubor

used in this case has nagnetic recording | ayers on

its oppesmbéysidestri6tendndnvicddal hpnnetfhéshdadated in

actuator assenbly of this construction
the case of the HDD, and the bearing assembly 26
is mounted on the bottom wall of the case 12 by the
pivot 23. The base portion 52 of the FPC unit 21 is
fixed on the bottom wall of the case 12 with screws.
The voice coil 51 that is fixed to the support frame
50 is situated between a pair of yokes 70 that are
fixed on the case 12. The voice coil 51, along with
these yokes and a magnet (not shown) fixed to one of
the yokes, constitute the VCM 24.

If the voice coil 51 is energized to actuate the

HDD, the HGA’s 35 and 35b rock, whereupon the magnetic
heads 33 are moved and positioned on a desired track
of the magnetic disk 16. The respective magnetic
heads 33 of the HGA’'s 35 and 35b are situated opposite
each other with the magnetic disk 16 between them and
moved individually on the opposite surfaces of the

disk. The magnetic disk 16 used in this case has

magnetic recording layers on its opposite sides,
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is manufactured in the foll ow ng processes. First,

the suspensions 32 are fixed to the arns 30, as shown
5in FIG 3, and the relay FPC s 40 are then stuck on
the arns and the suspensions. The arns 30 and the
suspensions 32 are fornmed in two sets. On the other
hand, the spacer ring 34, which_is fitted with the

voi ce coil 51, and the FPC ufiit 181 are prepared in 10
advance. Subsequently, the one arm 30, the spacer ring
34, and the other arm 30 are attached in succession
to thendiye@dyaldy. of the bearing assembly 26, and the

nut 68 is tenporarily tightened wiith the aid of the
washer 66 1BSt Bef8r AFRUetaEKk 25SEBRYIYY OITHBESafPES TG 1OD

connectin% Endt ortion_g4 of gpe main FPC 42 is L rst
screwed PA"FHEC gF%Fe%P| He48° CYhE9dsBaEPSPPRg 3f1rst,
and tpﬁec ggggégiongag§ é? oEi%QS Ee!Eﬁg 5§R§y36PCé§ shown
40 aré Soldere n |V|duaFIy 0 théir correspondi ng

connegf oprgads, 20,96: A0 LBe,GOoRBEEL! BY SPd PRERI QBued: on
Thus, the relay FPC s 40 and the FPC unit 21 are

conneghgdarpbeshli €Akl ¥YuapenBeehani cahkyakAs0BE and the
another. As shown in FIG 5, thereafter, at |east one

of thespwnsabne 30 anet hermbaeya 2woi sekeckednarhendther
the 25 sleeve 27, whereupon the two arns are

posi thandd anhd tpeked rting BApnehisubchst fiatteheyiahethe
staggered by a margin larger than the width of each
magnevotcheadil75133and thei FPEotkiihg2di reet porpaThd in
two arns 30 may be nounted on the sleeve 27 so as to

est abRA¥ANERe

Subsequently, the one arm 30, the spacer ring 34,
and the other arm 30 are attached in succession to the
sleeve 27 of the bearing assembly 26, and the nut 68
is temporarily tightened with the aid of the washer 66
to form a stack'assembly. Thereafter, the connecting
end portion 54 6f the main FPC 42 is screwed to the
projection 48 of the spacer ring 34, and the connector
pads 45 of the paired relay FPC’s 40 are soldered
individually to their corresponding connector pads
56 on the connecting end portion 54. Thus, the
relay FPC’s 40 and the FPC unit 21 are connected
electrically and mechanically to one another.

As shown in FIG. 5, thereafter, at least one of
the two arms 30 on the sleeve 27 is rocked around the
sleeve 27, whereupon the two arms are positioned and
tacked in a manner such that they are staggered by

a margin larger than the width of each magnetic head



aforesaid positional relations in advance. Then, the
carriage assenbly 22 and the FPC unit 5 21, which are
tenporarily assenbled, are cleaned tenporarily. The
foregoi ng manufacturing processes are perfornmed in

t he atnosphere, for exanple. The tenporary cleaning
may be omtted. After the tenporafy cl eaning, the
carriage 10 assenbly 22 and thé FPC unit 21 are
carried into a clean room and these elenents,

includin% the sl eeve 27, are subjected to advanced
cl eanPrgifnthReé LcFRSK 1 NEo Bt SACEEN -t hé NFadhét iBdMFealfs may

33 h ded h [ I [ ,of

53, B BE-ERAO50 53 8305005005 oot Ay 3 o, e
d I i.cakl . h f

ond capagstals Ghectibiahl roie g3 {aghalon) o

fhe two arnms 30

are  staggeied, and Uhe nespectioglistal Lnd il 9% ¢

of the suspensions 32 that” are to bée nounted wth the

520 ”HgmgtMﬁi@ﬁag§eaﬁémgb§9r&ﬁ@gg%%%%blEﬁgf%E%r%iédﬁ%d
magneti ¢ heads 33 can be easily nounted and connect ed

W t hodempByairit @1, f eraac&ocbelsean Maeulfee tSPRNPratesses
32. After the heads 33 are connected, the two arns 30
are abirgnedrifpropposint ehposittmospderand fiore exampd® .i s
25 reqularly tightened to fix the arns to the sl eeve
27. Rheetemperpuynetfeenhegdsnai3bar emddteded i n t hi s-
manner, the carriage assenbly 22 and the FPC unit 21 -
18 are subjféetredhggiienros agdy slcad 1% artingy a8 Werge
cleared of _dust. U trasonic cleaning using, for
10exanpp§§embly 22 and the FPC unit 21 are carried into a
clean room, and these elements, including the sleeve
27, are subjected to advanced cleaning in the clean
room. After the magnetic heads 33 are then bonded
onto the gimbals portions 39 of the suspensions
15 32, their electrodes are soldered and connected
electrically to the pads (not shown) of the relay
FPC’s 40. 1In deoing this, the two arms 30 are
staggered, and the respective distal end portions of
the suspensions 32 that are to be mounted with the
20 magnetic heads are also staggered. Therefore, the
magnetic heads 33 can be easily mounted and connected
without any interference between the two suspensions
32. After the heads 33 are connected, the two arms 30
are aligned in opposite positions, and the nut 68 is
25 regularly tightened to fix the arms to the sleeve 27.

After the magnetic heads 33 are mounted in this-

manner, the carriage assembly 22 and the FPC unit 21
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water as a nediumis enployed as the advanced

cleaning. Finally, the bearing unit 25 is forced into

5 the sleeve 27 to formthe bearing assenbly 26 in the

cl ean room When these processes are carried out, the

head actuator assenbly is conpleted. The manufactured

head actuator assenbly is located in a predeterm ned
position in the case 12. 10 Abc&ﬁhiﬁg to the method of

manuf acturing the head actuator assenbly constructed

in this manner and the nethod of manufacturing the

di sk éé@iéépjﬁﬁéeﬁa@ﬁéﬂpctOhééaénygdaﬁée@@&@@e%Oo@etwéeared
suspensi ons and connected electrically to the relay

FPC sC40d4ffer PhETREPAYC151EREINIAYSANG coRTebiE@mPLe,
electrically to the . FPC,unit _21. Conventionally, at
Ieastwﬁ&src EISsmsglggnﬁgcﬁﬂﬁ&OYSSeﬁgtEgﬁsagwgnced
perfo?ﬁ%ﬁgih 9'“%&Eglﬁg?r%%%O%e%%ﬁnﬁ”%%qk'@% ngfprced into
magneti ¢ héads on € slspensi ons anfd ~ operationftor

conneghiNg1kRGeShondh WoirkS + hehibel r28 LxkeRds 1Lhpeuah the
the suspension and arm to the FPC wunit 21

thereafiegh. r8ef0r dithgnt @nkhe pPreseRkeserbedicE®Mied out, the
however, the connecting operation that involves a

hi gh peasi bikutyoef ageehpilRg ist @b 1e@liGt I Teiet Yralh@ifactured
signal termnal areas of the nmagnetic 25 heads can be

restr hebddatauanercyekembdy negietiatechedd anmpueident@rmined
Thus, the nagnetic heads can be securely prevented

from besagidamigetihby cesat il@.el ectricity, 19 and the

yi el d of manufacture can be inproved. Further, other
conponent ASASECS NGark Shé hes F&iblogly of manufacturing the head

actuator assembly constructed in this manner and the
method of manufacturing the disk device, the magnetic
heads 33 are mounted on the suspensions and connected
electrically to the relay FPC’s 40 after the relay
FPC’s 40 are connected electrically to the FPC unit
21. Conventionally, at least two cycles of connecting
operations are performed, including operation for
mounting the magnetic heads on the suspensions and
operation for connecting the signal wires, which
extends through the suspension and arm, to the FPC
unit 21 thereafter. According to the present
embodiment, however, the connecting operation that
involves a high possibility of applying static
electricity to signal terminal areas of the magnetic
heads can be restricted to one cycle for magnetic head
mounting. Thus, the magnetic heads can be securely

prevented from being damaged by static electricity,



with the magnetic heads 33 off and thoroughly cl eaned
thereafter. Thus, the conplicated assenbly that 5
requires high accuracy can be carried out outside the
cl ean room so that the manufacturing efficiency can
be i nproved, and the assenbly conditions can be eased.
Since no magnetic head is present. during all other
assenbly operations than the_nagﬁ%trb head nounti ng,
10 consideration for static electricity can be greatly
Iesseneg, Ehd thi naEufact%ring efficiency can be

i npr o888, EAEC Y8 AgOf oMRARE IACEEE Ce BB PRerfPrOVed.

thei r 1 ook EgERE8 dPFREr, GAMRAA T RBAD dag dee b assembled
o h 4 hi

ot at ol iERuERe; oA ET o b B E oo dae B An e ePrelighey creaned

mount ed aad £ goNneq}gd “%ﬁgoﬁkmggﬁgrE%P'%%5@&H1ﬁ'¥%at

ot her ~'suspension or the |Tke. he olTowmng~is a

sdescr irptl19Reaf haghHRPP-u26e9r 6bRIpkOcarg@e@nNdut outside the
enbodi nent of this invention. Li ke reference nuneral s

are usedahordesi gsat ehhtkehepaahudastal ihle effifisti ettg can
second enbodi nents, and a detail ed description of
t hosebpoitmponseds entt ted. as2bmBdgyorcdnad ttiontsheasebenédased.
enbodi nent, as shown in FIGS. 6 to 8, a bearing
porti 6anoe aochwadnattigaherd assembbgnitndurdeg all other
bearing unit 25 alone without - 20 including a _
sl eevess¥nbliyeaPrigtiiane 2Bapashg magngtacngeeg megating,
41, a pair of bearings 43, and o
10 consideration for static electricity can be greatly
lessened, and the manufacturing efficiency can be
improved.
According to the first embodiment, furthermore,
a plurality of arms are staggered in their rocking
15 direction and tacked, and the magnetic heads are
mounted and connected in this state. Thus, the
magnetic heads can be efficiently mounted and
connected without interfering with the other
suspension or the like.
20 The following is a description of an HDD
according to a second embodiment of this invention.
Like reference numerals are used to designate like
portions of the first and second embodiments, and
a detailed description of those portions is omitted.
25 According to the second embodiment, as shown in

FIGS. 6 to 8, a bearing portion of a head actuator

assembly includes a bearing unit 25 alone without
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a spacer ring 47. The bearings 43 are fitted in the
retaining cylinder and opposed to each other with a 5
gi ven gap between them The spacer ring 47 is |ocated
bet ween the paired bearings in the retaining cylinder.
An outwardly extending annular flange 41a is forned
integrally on the upper end of the retaining cylinder
41. A thread portion 41b is Torfied on the outer 10
peri phery of the | ower end portion of the retaining
cylinder 41, The bearing unit 25 is attacheg to two
arms BRCWAlNg he $ERRAY i ngl eS| PeREind1uBi Fet?| H2Fi Bt ed

in through hol es 31 that formed individually.i
he rESHRLHIOE SYDIRAEE Shu pove! bnaf obet hehar n3g0and

15 | facturi h d t nb .

i & RORSTYBELT DS “6LSpehar oRes B A o 1 FEE F1RBaci " the

the ?% a§91n€s%ifgﬁge£naﬁéGB%E?ﬁéadt5eé§¥thGhé$ﬁgith a

are én stuc arns an € suspensi ons.

arms 30,80d 4 be,suUsPenst Rog. 32r1REesHEERAri Agt WO 14010cated
sets. " On the other hand, a spacer ring 34, ichis

fittegewibébnactNei 68168 b&dringd an ERE vBthiRingreylinder.
prepared in advance. The arnms 30, the suspensions 32,

a supperdutwanel pOextéediogcencolbhr5ilangd tthe FPCformed
unit 21 are subjected to ultrasonic cleaning using, 25

for exappiealipmten biseaupperuendThé fbeegeiagning cylinder
manuf acturi ng processes are perfornmed in the

at nospher ed Qhreﬁﬁt@@rth@ncﬂgbniﬁg?ofm@dagéeﬁbﬁyoaﬁar

the FPC unit 21 are carried into a clean _room and, |
t he oﬁ@raphggm,of the lower end portion of the retaining

cylinder 41. The bearing unit 25 is attached to two
arms 30 with the retaining.cylinder 41 directly fitted
in through holes 31 that are formed individually in
the respective proximal end portions of the arms 30.
In manufacturing the head actuator assembly of
this construction, suspensions 32 are first fixed to
the arms 30, as shown in FIG. 8, and relay FPC’s 40 -
are then stuck on the arms and the suspensions.
The arms 30 and the suspensions 32 are formed in two
sets. On the other hand, a spacer ring 34, which is
fitted with a voice coil 51, and an FPC unit 21 are
prepared in advance. The arms 30, the suspensions 32,
a support frame 50, the voice coil 51, and the FPC
unit 21 are subjected to ultrasonic cleaning using,
for example, water as a medium. The foregoing
manufacturing processes are performed in the

atmosphere.
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t he spacer ring 34, and the other arm 30 are attached
in succession to the retaining cylinder 41 of the 5
bearing unit 25 in the clean room Thereafter, a nut
68 is tenporarily tightened with the aid of a washer
66 to forma stack assenbly. Subsequently, a
connecting end portion 54 of |n FPC 42 is screwed
to a projection 48 on the 10 sﬁ cer ring 34, and
connector pads 45 of the paired relay FPC s 40 are

sol dered individually to their correspondin

connect or 6§&§r56h8nC@ﬁé“&&ﬁme@@?nﬁséﬁg lﬁo@%@oﬁh§4FPC unit
Thus, the relay FPC s 40 and.the EPC unit

Conmedtearsl BotFied F9t8n8 freERANF LAY y 2Pd She"ofig axm 30,

o 1 ERe RB2EPae 0%t na et HEnp gty Pifladp 3% §ttacned
rockeg, 3LeuRdsthe ex! LRder gl AT eYRgRdLhe shug At

are p05|t|one and tac such that they

are 2Qegt-adgengdibysaiqaEgdenchargerobhan trh@r\éna@ttarof a nut
each magnefic head in their rocking direction.

two 8BMBs3QefiByrbeimpurt glteAetiheisheene azdsafaa Wwasher
establish the aforesald positional relations in

advanéé. t35fbuhsaqeentkyaseshplgagneti ¢ head nounti ng
portions of the suspensions 32 are cleaned in the

cl ean r oomSuhfeguenhié yragnebnoek¢ady 8ddapertthiem 32 of
bonded onto ginbals portions 39 of the suspensions 32,

t hei r aemaénr 686s43dr ésserdered sndacpnpaecedoal é8t pin- the

spacer ring 34, and connector pads 45 of the paired
relay FPC’s 40 are soldered individually to their
corresponding connector pads 56 on the connecting end
portion 54. Thus, the relay FPC’s 40 and the FPC unit
21 are connected electrically and mechanically to one
another.

As shown in FIG. 9, thereafter, at least one of
the two arms 30 on the retaining cylinder 41 is rocked
around the cylinder 41, whereupon the two arms are
positioned and tacked in a manner such that they are
staggered by a margin larger than the width of each
magnetic head in their rocking direction. The two
arms 30 may be mounted on the sleeve 27 so as to
establish the aforesaid positional relations in
advance.

Subsequently, only magnetic head mounting
portions of the suspensions 32 are cleaned in the

clean room. After the magnetic heads 33 are then
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cally to the pads (not shown) of the relay FPC s 40.

In doing this, the two arnms 30 are staggered, and the

5 respective distal end portions of the suspensions 32
that are nmounted with the nmagnetic heads are al so
staggered. Therefore, the magnetic heads 33 can be

easi |y nmounted and connected W thout any interference

bet ween the two suspensi ons 32. After the heads 33

are nmounted, the two arns 30 are aligned in opposite
positian and.the.nut .68 is_.reqularly tightened taq

Fix t RENSPAe OP5ot RaTBa4R RETEINTE 35, CPnofearterpensiaps 32,
t he [ L sur.roundi r .
SUbj o6F B0 R GAPh 5 R, Bhe Ot ek Ry S ey b sdectri-

proce§§?§¥zgg %ﬂ%rEEQSOQBottEgowﬂzggfa%%%aE%ﬁaizzgﬁgF§40.

is conple nuf act ur act uat or

is |ogatedihg ankisedeher kyoed rnBoSiot hoR ish 43 0ea%8l,12nd
Also in thé gecong enbodinentrgrranggd iﬁ F%is 20 nd the

mannegesphetsaee dfignatli ensl apetebhecbs @het R@shenstions 32
enbodi nent can be obtained. The following is a

descr kpbiconref manntBB wactortdiengapaea ichiheddanaed R

of this invention. Like reference nunerals are used

t o destgageseri-keThsrgéptreonshef megaetiicstherglst [i3r ¢an be
enbodi ments, and a detail ed description of those

porti 8A81ily BRpted. anAceorarR§etovwihBouli pay interference
enbodj nent, as shown in 23 FIGS. .10 to 13, a head

act uaPBFY588ehbfy T8 SHEPEAEAONRI K -one HGA 35 al one,

and Its be%%%%% %%%t%%ngSBB are mounted, the two arms 30
are aligned in opposite positions, and the nut 68 1is
regularly tightened to fix the arms to the bearing
unit 25. Thereafter, only the magnetic heads 33 and
their surroundings are subjected again to advanced
cleaning. When these processes are carried out, the
head actuator assembly is completed. The manufactured
head actuator assembly is located in a predetermined
position in a case 12.

Also in the second embodiment arranged in this
manner, the same functions and effects of the first
embodiment can be obtained.

The following is a description of an HDD
according to a third embodiment of this invention.
Like reference numerals are used to designate like
portions of the first to third embodiments, and
a detailed description of those portions is omitted.

According to the third embodiment, as shown in



conposed of a bearing unit 25 alone w thout including
a sleeve. 5 A carriage assenbly 22 conprises a bearing
assenbly 26 fixed on the bottomwall of a case 12, an
HGA 35 supported on the bearing assenbly, and a

spacer ring 34. The bearing unit 25, which serves as

a bearing portion, has a retain& g cylinder 41, a pair
10 of bearings 43, and a spacer Sinﬁ 47. The beari ngs
43 are fitted in the retaining cylinder and opposed
to each other with a géven ap between the

The .
spaceray i 471 11 e diear et RFOT e paTPbY bBapFRYSIS
in the, .retaini lipder. An.outwardly.extendi .
annul " tR ¢ Qﬁ@‘g i%aaf%n?br%% fE%AIZ%?%’\er‘?go%O?Fggn S
upper _end of er L ni. ng i hee ; d; :
porti%ﬁpgﬂiﬁ sépf%rﬁégfgﬁgtﬁgygu grgké%?pﬁ%%§6§? %ﬂglUdlng
| over_ epd, portion of the retaining cylinder 41. The
HGA 35 conprises an arm 30 attached to the 20 bearing
uni t 25’_aASH§P§D§anaggeﬁEl§ng2n@oﬁb@ﬂhbeea BeaY iagd
a magnetic head 33"that is supported on an extended
end of s& &b BYSPENsi 28d byn at §é nbat sopowkldnof38. cdbe 12,
arm30 is athin flat plate of a stainless- stee
mat era@l HGAUBH sspibSE86d, omi the abéhrtkgesssenb2§, abodt a
200 gm A circular through hole 31 is forned in one
end osppcexi nahgedd. pofheonearingevnim 86, wirheh serves as
proxi mal end portion of the arm30 is fornmed 24 _
havi ng kepbsngi PArAyChol Rassat KebagRinai ellander 41, a pair

Opositioning screw 37 i s passed.

15

20

25

of bearings 43, and a spacer ring 47. The bearings 43
are fitted in the retaining cylinder and opposed to
each other with a given gap between them. The spacer
ring 47 is located between the paired bearings in the
retaining cylinder. An outwardly extending annular
flange 4la is formed integrally on the upper end of
the retaining cylinder 41. A thread portion 41b is
formed on the outer periphery of the lower end portion
of the retaining cylinder 41.

- The HGA 35 comprises an arm 30 attached to the
bearing unit 25, a suspension 32 extending from the
arm, and a magnetic head 33 that is supported on an
extended end of the.suspension by a gimbals ‘portion
39. The arm 30 is a thin flat plate of a stainless-
steel material, such as SUS304, with a thickness of
about 200 pgm. A circular through hole 31 is formed
in one end or proximal end portion of the arm 30.

The proximal end portion of the arm 30 is formed
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The suspension 32 is fornmed of an el ongated |eaf
spring wwth a thickness of 20 to 100 m 5 The
proxi mal end of the suspension 32 is fixed to the

di stal end of the arm 30 by spot wel ding or adhesive
bondi ng and extends fromthe arm The suspension 32
and the arm 30 may be nolded intggrally fromthe sane
material. 10 The magnetic head é@ i s connected
electrically to a main FPC 42 (nentioned | ater)

through a relay FPC,40, that has _signal wres. The
relaygﬁﬁénﬂoai OStyER™ORY %ﬁéer§§p§gFPVém NﬁéFh a
surfacgg.g& %he ar%}3% ggd.%hea su%pension 32 and
ext enfSStromthd drstdl “énd>ofP3CRE“15 suspension to

the proxi n?"hee%%fs’ﬁ%rn o af the fg);rﬂed e a\r}'\ﬁ&ﬂe’n%gaﬁ%%o

is in the formof "an élongate as ‘a

its di I LS.,CGPRNEc t LieC3lnl v At h
ol oot Fone, BR v R R e O g oD m-

sol derhagprékemathendend pokt isoRpehstibe 320 ikelfakedPE€o the
40 i s cranked and extends outward fromthe proxinal

end pdisian ehdt be anm 3@m Bloebyt Bepptene 1diokt oen acthesive

the relay FPC 40 constitutes a junction 44. The

j unct bond4agi snfloemeenhavifmgma tpleurak.t y The sccpeastion 32

pads 45, which are spaced in its longitudi 25 na

di receén@nthgherpudét moy ke ewitlerds ipaegiriedllyt §romhghe same
i nner surface of the arm 30. The pads 45 are provided

on th&At&giface of the junction 44 which is - 25

opposite fromthe arm 30. The spacer ring 34 has a, -
tﬁfough hoﬂ§e4@agﬁpgg&h%ead %3 %s connected electrically to

a main FPC 42 (mentioned later) through a relay FPC 40
that has signal wires. The relay FPC 40 is stuck on
the respective inner surfaces of the arm 30 and the
suspension 32 and extends ffom the distal end of the
suspension to the proximal end portion of the arm.

The relay FPC 40 is in the form of an élongated

belt as a whole, and its distal end is connected
electrically to the electrodes of the magnetic head 33
by bonding or soldering. The other end portion of the
relay FPC 40 is cranked and extends outward from the
proximal end portion of the arm 30. The other end
portion of the relay FPC 40 constitutes a junction 44.
The junction 44 is formed having a plurality of
connector pads 45, which are spaced in its longitudi-
nal direction. The junction 44 extends parallel to
the inner surface of the afm 30. The pads 45 are

provided on that surface of the junction 44 which is



whi ch the bearing unit 25 is passed, a projection 48
that projects sideways, and a support frame 50 that 5
extends in a direction opposite fromthe arm 30. The
ring 34 is nolded integrally froma synthetic resin
or the like. A voice coil 51 that constitutes a part
of a VCM 24 is enbedded in the ?%gpqyt frame 50. The
spacer ring 34 has a tapped hol 1b that is 10 forned
in a position corresponding to the positioning hole
38 of the aﬁn1g0 AnhFPC unlb 21 has a base portion 52
and t RBPREMHS EPE™45"°TRE™Hh48 portion 52 is formed by

bendi I I it i nt

subst ant | aFTy DEFEdt SHOH a7 LREpE. TTROUHA homsc 4 Hgoush
an e'QHQéBe@hebSEBrEPgtuﬁ eQ@SLEr?ghggg basgra LHQ”¥n 48
These elenents are integrally

flexiphgt BEbHE@@stEBHWEyganQd IheubRse cPerki@n 522 that
is mounted with a plurality of electronic conponents,

s5such agtéflda head ampkttieh, opPBREELOKrofl €he WRHCRO.
control information processing of the magnetic head.

The base rpagtBenib2mbidéidxedtegriheybdtrbamawalhhtoktic
the case 12. An extended end portion of the main FPC

42 t haesiexbentdbef Loket heAbasécporbiidn 532 tbetistiongttesutes
a 25 connecting end portion 54. The connecting end
porti&nPash pP§ pry¥¢Mded Fﬁté@bﬁﬁﬁ?dwﬂﬂhtéeré@PéﬁgGIéﬁame

juncti S 55 that projects_upward. A plurali
connecPor 3Be pRASSEGTAPE BfolRded éﬁPPﬁQ §8#ﬁaééboﬁhat is

10the junctiqgn,55 and,arranged at s ces i n tg
| ongi BEMR |18|?e8PP6 ion orrespo 1ng to the positioning

hole 38 of the arm 30.
An FPC unit 21 has a base portion 52 and the main
FPC 42, The base portion 52 is formed by bending a
flexible printed circuit board into a substantially
15 rectangular shape. The main FPC 42 is an elongated
belt that extends from the base portion. These
elements are formed integrally of a common flexible
printed circuit board. The base portion 52 is mounted
with a plurality of electronic components, such as
20 a head amplifier, connector, etc., which control
information processing of the magnetic head. The base
portion 52 is fixed on the bottom wall of the case 12.
An extended end portion of the main FPC 42 that
extends from the base portion 52 constitutes a
25 connecting end portion 54. The connecting end portion
54 is provided integrally with a rectangular junction

55 that projects upward. A plurality of connector
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of the junction. These connector pads 56 correspond
to the connector pads 45 of the relay FPC 40 in nunber
5 and | ocation. The connector pads 56 are connected

el ectrically to the base portion 52 through a
conductor pattern of the main FPC 42. A netallic
reinforcing plate 58 is fixeq_t%%{he reverse side of

t he connecting end portion 54 i udi ng the junction
10 55. The reinforcing plate 58 is bent substantially

at right, angl es al ong.a bounda of the junction 55.

The Lgﬁﬂécggnﬁrgnarﬁgﬁgﬁgn%§4t %dSPﬁgaFggu oFb@néunCtlon 53
|ate_5 f d, havi .th h hol.e 65 t h .

i cheBs Bk FRgBEl & PhobRsadh TRe TRE AT nednd st ion

spacer, «r 1St.r uc n nner, ar

T o LAY Ifpedshl M RLskl cphtleSLBR BEsT Y PRt HeSRona

unit 28. tAs eBaWBckBrFh&dslds bire t5dsSRenshorp32 48Nd n number
the arm 30 on which the relay FPC 40 is nounted are

fittednanibhatiehai nirhg 28ne¥kitbdepadt Wt Brth@onnected
retaining cylinder passed through the through hole

31, andetanipaleg¢ ap the bhargeodtaoni B2t ke raxigal a
direction of the retaining cylinder 41. The spacer

ri ng 84ndsctptt edtorrhhefbeaei ngiunFPC282i.n Aamewanérc
such that it is lamnated on the arm 30 wth 25 the

ret ai AEAgfeyrindeplatepa8ség thredghot hbet Hevegise Isdkde of
46. The arm 30 and the spacer ring 34 are sandw ched
27 bEPﬁe@ﬁnPﬁgtﬁP8n68d498r§ﬁ@“a5goﬁﬁpﬁéﬁﬂéﬂ &hegjunction

68 and_are fixedl held on th

washe 66_and a, nut e
ﬁpng Tge rein%orc1ng plate 58 1is %ent substantially

retai

at right angles along a boundary of the junction 55.
The connecting end portion 54 and the reinforcing
plate 58 are formed having a through hole 65 through
which a fixing screw is passed.

The arm 30 and the spacer ring 34 constructed in
this manner are mounted in layers on the retaining
cylinder 41 of the bearing unit 25. As shown in
FIG. 12, the suspension 32 and the arm 30 on which the
relay FPC 40 is mounted are fitted on the retaining
cylinder 41 with the retaining cylinder passed through
the through hole 31, and laminated on the flange 4la
in the axial direction of the retaining cylinder 41.
The spacer ring 34 is fitted on the bearing unit 25 in
a manner such that it is laminated on the arm 30 with
the retaining cylinder 41 passed through the through
hole 46.

The arm 30 and the spacer ring 34 are sandwiched




cylinder 41. The washer 66 is fitted on the |ower end
portion of the cylinder 41, while the nut 68 is 5
screwed on the thread portion 41b. Further, the
positioning screw 37 is passed from above through the
positioning hole 38 in the arm 30 and screwed into

the tapped hole 51b in the spacer, ring 34. Thus, the
arm 30 and the spacer ring 34 a%g | ocated in given 10
relative positions with respect to the circunferentia

direction of the sleeve 27. Aj e used to
sett | BSpYSEPRi 6RE fhA2PAE ﬁ#éné@@rgecﬁﬁéléﬁFéﬁﬁf@FeﬁtNQSher

di t hout th ti The

ar %655'63338%5“3& 6P, b, RExEaed hRde”Ohe Yos Mesaining
41 in_t rc erenti al re n 0

Cogot RURSnapECHTL S BRE! BaglliorE 33, B9 shOThR touer

end pgpli Eerg% gf Eh%hgab 15RGe$24hS @M%@ kel Reie 68 is

proj ectio e spac ring 34 SCr ews.

5j unct kepeddqobnt RBer @h@}éaEPgoé}@loaO 4|1§, ovewulr%m@@d Qe
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the junction 55 of the main FPC 42. The connect or pads

45 of pbBetjivAthyoBc4d4wane sel gasedd @rdmcandeet €through
mechani cally and el ectrically-to the connector pads

56 of thkeppsattibaning5hoTkusg tthethengmet 30 headsgdewsed into
connected electrically to the FPC 25 unit 21 through

the ré&haythPpPgedOhahe bhb mmi hhFPESpazer whegedgon Thais, the
head actuator assenbly is conpleted. The carriage

assenBFy 39 pgdl 6bat 6BaFATaT289 Bhed&cerRiFAEEdpdsi Cilarn

in the case 12 with the bearing unit 25 fitted on a
plvotr?H3F1V§ g@ﬁlﬁﬁoaﬁ vhEhpsEeBRFt to the circumferential

direction of the sleeve 27. A jig may be used to
settle positions in the transverse and circumferential
directions without using the positioning screw.

The arm 30 extends outward from the retaining
cylinder 41 in the circumferential direction and is
rockable together with the retaining cylinder.

The connecting end portion 54 of the main FPC 42

is fixed to the projection 48 of the spacer ring 34
with screws. The junction 44 of the relay FPC 40

is overlapped on the junction 55 of the main FPC 42.
The connector pads 45 of the junction 44 are soldered
and connected mechanically and electrically to the
connector pads 56 of the junction 55. Thus, the
magnetic head 33 is connected electrically to the FPC
unit 21 through the relay FPC 40 and the main FPC 42,
whereupon the head actuator assembly is completed.

The carriage assembly 22 is located in a
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wal | of the case. The base portion 52 of the FPC unit
21 is fixed on the bottomwall of the case 12 wwth 5
screws. The voice coil 51 that is fixed to the support
frame 50 is situated between a pair of yokes that are
fixed on the case 12. The voice coil 51, along with
these yokes and a magnet (not_ s %gn[_fixed to one of
10 the yokes, constitute the W 4. 1f the voice coi
51 is energized to actuate the HDD, the carriage

assenbly 22 rocks,, whereypon the nmagnetic head 33
TovodPARA SR 6P G e @08 b Odod ré:alet% 3130 bearing

et uat Bt tadSeBiy o8 O Al BLstetTEe ”‘seetq'lil%d on the bottom

SUSpeg?ﬂ?Zo%ztg% c%@%t f%%%gség O%E% %hQQ%Q cﬁSt%QPW$C unit

in FI the rel ay en stuck on the

arm and the rf3uspeRsi @Re bm%o%p%qu NG R34 . 6B S th
fitted with the voice 20 coil 51, and the FPC unit 21

are pxepaked in advance. The arm 30, suspension 32,
support franme 50, voice <coil 51, and FPC unit 21 are

subj ect ed theultoiazoriod 1 dleamatg itsifiked afo eXxwm¥port
wat er as a nmedium The foregoi ng manufacturing
processesicasd per sdtmed eidnbe2ekine aaprisphleT grokafst ethat are
the cl eani ng, the above conponents and the FPC unit

21 ar &igger cad thet ¢agecll@an Toemvaiget Ig@ildg Slg| @dipng with
room the connecting end portion 54 of the main FPC

42 i stEEseWGKeSs PRE Fr BREEEitord neE shovie faesy to one of

the yokes, constitute the VCM 24. If the voice coil
51 is energized to actuate the HDD, the carriage
assembly 22 rocks, whereupon the magnetic head 33 is
moved and positioned on a desired track of the
magnetic disk 16.

In manufacturing the head actuator assembly of
this construction, the suspension 32 is first fixed
to the arm 30, as shown in FIG., 12, and the relay
FPC 40 is then stuck on the arm and the suspension.
The spacer ring 34, which is fitted with the voice
coil 51, and the FPC unit 21 are prepared in advance.
The arm 30, suspension 32, support frame 50, voice
coil 51, and FPC unit 21 are subjected to ultrasonic
cleaning using, for example, water as a medium.

The foregoing manufacturing processes are performed in
the atmosphere.

After the cleaning, the above components and the

FPC unit 21 are carried into a clean room. In the
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ring 34, and the connector pads 45 of the relay FPC

40 are soldered individually to their corresponding 5
connector pads 56 on the connecting end portion 54.

Thus, the relay FPC 40 and the FPC unit 21 are

connected electrically and nechanically to each other.
Thereafter, only a magnetic heag nmounti ng portion of

the suspension 32 is cleaned’in fhe”cl ean room After

10 the magnetic head 33 is then bonded onto the

ginmbals portion 39 of the suspension 32, its

el ect 6888 ﬁP@mrséh@e?@ﬂnaﬁalﬁanﬁﬁét@arEP@EtPﬂcﬁﬁl§hﬁomaln

t he pads ot h f th I FPC 40.
nmagnet e % ads 8 sgggg ﬁgﬁﬂtégergﬁg eFﬁéoﬁaéﬁeP% tﬁsaapacef

ggvgﬂgé'ati?égngﬁér%%ﬂé%a??é?rs? Ao 9B 8hE FRaay Fec
spacejr ipg 5§e a&ﬁ??b?ﬁuéglgufgeﬁﬁégg %BrEQEFondlng

retalnlng cy ring unit 25 1n

CleaanHné@@B} EQQQ skhen PHE @gnh§cﬁh95t8H8dpﬂk5mohh§4
aid of the washer 66 to 20 fix the arm and the spacer

ring 8duto the beaeiyngpunid ar&. tMBeppthesetppocasses
are carried out, the head actuator assenbly is

conpl ebadectbe ameutamtu&eg aheafleanbnatat 1gssenbhyhi sther.
| ocated in a predeterm ned position in the case 12.

25 AI§bekeafherthbndyeabmdgnentcaheadgmduhninbisortion of
manner, the magnetic head 33 is nounted on the
suspehbeoﬁuapane@nneéﬁedSebéeﬁnedaﬂhyth@ cheanekapmFpPCAfter
- 30 40 after the relay FPC 40 and the FPC unit 21

are Ebﬁn@éﬁéétépebﬁﬁﬁcéﬁl9St5h€§cﬁoﬁgﬁ€r9nt° the gimbals

Accordin% ,
portion 39 of the suspension 32, its electrodes are

soldered and connected electrically to the pads (not
shown) of the relay FPC 40. After the magnetic head
33 is mounted, only the magnetic head 33 and its
surroundings are subjected again to advanced cleaning.

Thereafter, the arm 30 and the spacer ring 34 are
attached in succession to the retaining cylinder 41 of
the bearing unit 25 in the cleaning room. Then, the
nut 68 is tightened with the aid of the washer 66 to
fix the arm and the spacer ring 34 to the bearing unit
25. When these processes are carried out, the head
actuator assembly is completed. The manufactured
head actuator assembly is located in a predetermined
position in the case 12.

Also in the third embodiment arranged in this
manner, the magnetic head 33 is mounted on the

suspension and connected electrically to the relay FPC



the connecting operation that involves a high

possibility of applying static electricity to a signa

5 terminal area of the magnetic head can be restricted

to one cycle for nmagnetic head nounting. Thus, the
magneti ¢ head can be securely prevented from bei ng
damaged by static electricity, % d the yield of

manuf acture can be i nproved. "Since no magnetic head

10 is present during all other assenbly operations

t han he magneti c head nmounting, consideratiaqn far
statiéb efée rF%Ftﬁe ay E@CgﬂQa3P9 Fg§s§ﬁ§dPn&ﬁd2ﬂhére
manuf acturing efficienc an_be inproyed. Th .

fol | oGPRGEFS e GASEEFREPoYof CaR SHPDCEE EecoP GG HE Y-
fourth, embodi ment of this. i,nvention., _Like reference
numer 16 SPEPAEEd" B0 HEE PG a e PR T8 ESne B3
first auRt h entodi : det ai.l ; ;
descrF%gfgggé?@yhggegggﬁp%gﬁsgggtgﬁi?%ESF%qX§§gr&Pn§ signal
s5t0 theekRuhth ereadofeRhe ASgHBOWR hBad0cEhCBe M skQicted
16, a head actuator assenbly’is provided wth one HGA

35 al eBepnandyciis Bear magnpehiti BBadSmotoRPROged Thuad, the
sl eeve 27 and a bearing unit 25. A carriage assenbly

22 compphsédcahbedr cag bassenhlkyl¥6plrexedten tfltem being
bottomwall of a case of 25 the HDD, an HGA 35
suppodemdgen blesbeaiicnglassenbliyy, and &hspaderddr iofg

34. The bearing assenbly 26, which serves as a

bear i Bgnpépcitanie cenpbevidedoweth t Rénge neyrigaeitdal head
sl eeve 27 and the bearing unit 25 fitted coaxially in

10t he sk&eP&CSTRE gggﬁpﬁgagﬁiptggri§ssembly operations than

the magnetic head mounting, consideration for static
electricity can be greatly lessened, and the
manufacturing efficiency can be improved,.
The following is a description of an HDD
15 according to a fourth embodiment of this invention.
Like reference numerals are used to designate like
portions of the first to fourth embodiments, and
a detailed description of those portions is omitted.
According to the fourth embodiment, as shown in
20 FIGS. 14 to 16, a head actuator assembly is provided
with one HGA 35 alone, and its bearing portion is
composed of a sleeve 27 and a bearing unit 25.
A carriage assembly 22 comprises a bearing
assembly 26 fixed on the bottom wall of a case of
25 the HDD, an HGA 35 supported on the bearing assembly,
and a spacer ring 34. The bearing assembly 26, which

serves as a bearing portion, is provided with the
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nounted on a pivot 23 that is set up on the bottom
wal | of the case. Thus, the sleeve 27 is rotatably 5
supported on the pivot 23 by the bearing unit 25. An
annul ar flange 28 is formed on the upper end of the
sl eeve 27, and a thread portion 29 is forned on the
outer periphery of the Iomer_en% portion of the

sl eeve. The bearing unit 25 has 4 retaining cylinder
10 41, a pair of bearings 43, and a spacer ring 47.

1 LA AP D B e

e TOBBRAEC S . $Tab e oI BERLRET e 5,

paire earin alhlng cy

35 COHB&E%%gzéﬂ Qrﬁgﬁﬁéa?%aEﬂﬁﬁ 9 Lhe E'Sﬁv%h%7bo%tom

suspensit on exte romthe arm an a magnetic

head 331thak kBesuBBErt€dnQl, aeh@xg@ee%@ ZGnQSOEoEB%ably
suspensi on by a ginbal s portlon 39. The proximl end

porti gappbrthe anmBE psvber nedpharhagbi@rang Leukaps,

t hrough hole 31 and a positioning hole 38 through

whi ch a pogint ikaniuig rsclewgad’ 2i8s ipaseededThba ahm IQpamd end
the spacer ring 34 are nounted in |ayers on the

sl eevet2thef sikevbedii ngndssenblrgadéporthensddpensifommed on
32 and the arm 30, on which a relay FPC 25 40 is

nount 8¢ apéeti PeadpbAryhefskbevéor?ri angd pamhépn efckhe
that it is lamnpated on the flange 28 in the,K axial _,

di r ecEiLERVES tﬁ@espééﬁén27uﬁﬂihzghéa§lée@ét32nlﬁas§éélnder

ghrougq tge t?rough 20|1 1. 4%2 acer rin r34 g
i ttedlon?t RE1E BEVRCIFIPASa‘AanABE SuSRaFRAL FHNY
The bearings 43 are fitted in the retaining cylinder
and opposed to each other with a given gap between
them. The spacer ring 47 is located between the
paired bearings in the retaining cylinder.
The HGA 35 comprises an arm 30 attached to the
sleeve 27, a suspension 32 extending from the arm, and
a magnetic head 33 that is supported on an extended
end of the suspension by a gimbals portion 39. The
proximal end portion of the arm 30 is formed having
a circular through hole 31 and a positioning hole 38
through which a positioning screw 37 is passed.
The arm 30 and the spacer ring 34 are mounted in
layers on the sleeve 27 of the bearing assembly 26.
The suspension 32 and the arm 30, on which a relay FPC
40 is mounted, are fitted on the sleeve 27 in a manner
such that it is laminated on the flange 28 in the

axial direction of the sleeve 27 with the sleeve



is lamnated on the arm30 with the sl eeve 27 passed
t hrough a through hole 46. 5 The arm 30 fitted on the

sl eeve 27 and the spacer ring 34 are sandw ched

between the flange 28 and a conbi nation of a washer 66

and a nut 68 and are fixedly held on the sleeve 27.

The washer 66 is fitted on the Jpwer end portion of
the sl eeve 27, 10 while the nut is screwed on the
thread portion 29 of the sleeve. Further, the

positiaqnin rew 37.is ssed.from abqgve rough the .
positP@ﬁFﬁg %@Fgug ths &%§°§9§1§§H§n§ SCréﬁﬁh G5 ra Ting
t apped ,hql_e in .t S L rinpg .34. ot r .
30 an§4tgg 53&289 Of5qsﬁn%%%%vgrgql&gaﬁeggﬁﬁiﬁiggéﬁIphat 1t
rel atiyye I QRS W r e h I T, i,
direc#%o%egﬁn%ﬁgﬁ §WLE5§ %;?l?Eebgﬁblgg%éfﬁgﬁ%gg%wtﬁ%ssed
out wak g rHem the hloeghe hdlel Ng.the circunferentia
direction and is rockable together 20 with the
5sl eeve. A aornecti 3y enid teer dron et sQfeer @ FRC 4 spacer
is fixed to a projection 48 of the spacer ring 34

W th séngwsd Arjeuseniden chédobettveeneltiy EREng&0 2i8s and
over |l apped on a junction 55 of the main FPC 42.

Conneét ePMpada t4onofoft lhe viaghetri % 4ndarce neigl d&r edidard e

25 connected nmechanically and electrically to .
conneéigrdlyads 1 opf tihige sjlgsdei @rf -55 Thehyashetre 66 is
magnet.i ¢ head 3% ii connected electrically tqQq an FPC

unit 23tCRFoREN TS LOHETL ENSY PEPELAD Sitd thRe SH&EYSFRC

gghpr@ ég%p%%et%%t %%aqsa%%%%%%a %%S%%%|¥h&%ad portion 29

of the sleeve. Further, the positioning screw 37

10

is passed from above through the positioning hole 38
in the arm 30 and screwed into a tapped hole 51b in

the spacer ring 34. Thus, the arm 30 and the spacer
15 ring 34 are located in given relative positions

with respect to the circumferential direction of the
sleeve 27.

The arm 30 extends outward from the sleeve 27 in
the circumferential direction and is rockable together
20 with the sleeve. A connecting end portion 54 of a
main FPC 42 is fixed to a projection 48 of the spacer
ring 34 with screws. A junction 44 of the relay FPC
40 is overlapped on a junction 55 of the main FPC 42.
Connector pads 45 of the junction 44 are soldered and
25 connected mechanically and electrically to connector
pads 56 of the junction 55. Thus, the magnetic head

33 is connected electrically to an FPC unit 21 through



The head actuator assenbly of this construction is
manuf actured in the follow ng processes. First, 5 the
suspension 32 is fixed to the arm 30, as shown in FIG
16, and the relay FPC 40 is then stuck on the arm and
t he suspension. Further, the spacer ring 34, whichis
fitted with a voice coil 51, and,fhe FPC unit 21 are
prepared in advance. 10 Subsequ ly, the arm 30 and
the spacer ring 34 are attached in succession to the

I 27 of th [ nbl, ) dth t 68
PLeere Rl o AP ep G LG SSRCRLY, 280 30 LIS LE0
66 to.f t.ack I .Th f.ter,, th
08 oplan ack Sssamly, UglisR. e,

SR L0 I8 O S AR gy S48 o

and the connector p 0

sol dered paRdirdicQUalddy int @ HN®IJ1 16/ IeSRARNRGes. First,
connector pads 56 on the connecting end portion 54.

5Thus, thke siglpnsiBe 40 3@ andeldhe oFRGeURIrn 2,28 shown
connected electrically and nechanically to each

ot her inTmaG,. tllte @ardr ithge redsentslpz 22 drd thlke BRGAkNicn the

21, which are tenporarily assenbl ed, are cl eaned

t enporan lapd The fsorspgoisignranlifuacheri, ng her spesses rdfg 34,

are perforned in the atnosphere, for exanple. The '

t enpoM&ighclisadilhd efay idd eniviodieg. cafitleblyhandeper &RF unit
cl eaning, the carriage 34 assenbly 22 and the FPC

unit 21 &F€ P&EPRgdd Ao 28VANEEn room and t hese

el enents, i | udi ng t.he sl eeve
10 ' gH%seque tly, the arm 30 and the spacer ring 34

are attached in succession to the sleeve 27 of the
bearing assembly 26, and the nut 68 is temporarily
tightened with the aid of the washer 66 to form
a stack assembly. Thereafter, the connecting end

15 portion 54 of the main FPC 42 is screwed to the
projection 48 of the spacer ring 34, and the connector
pads 45 of the relay FPC 40 are soldered individually
to their corresponding connector pads 56 on the
connecting end portion 54. Thus, the relay FPC 40

20 and the FPC unit 21 are connected electrically and
mechanically to each other.

Then, the carriage assembly 22 and the FPC unit

21, which are temporarily assembled, are cleaned
temporarily. The foregoing manufacturing processes

25 are performed in the atmosphere, for example.
The temporary cleaning may be omitted.

After the temporary cleaning, the carriage
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27, are subjected to advanced cleaning in the clean
room After the magnetic head 33 is then bonded onto 5
the ginbals portion 39 of the suspension 32, its

el ectrodes are sol dered and connected electrically to
the pads (not shown) of the relay FPC 40. After the
magnetic head 33 is nounted in this manner, the
carriage assenbly 22 and the FPCunit 21 10 are

subj ect ed again to advanced cleaning to be cleared of

d . U

agsg ASAE OB 28 B B aE B i Sc Ba e Breaens 1to

T t |

27 Lod fgﬁﬁ?f‘a&' E@a??h{%} ERest LIGRACLT Incl BRSO s1eeve

r°°”‘zvheﬁrbh§§F38EQ883§%sa@ n€a4r 64 Q) ?BgtE%eéh% qgan

act uat of senbly i's conplete The manu ure

act uat-gbmassambky kel agah@d;llcnh@aar edeti@r MhR@dponded onto
position in the case 12. "Also in the fourth enbodi nent

arranggd Pmmbaus paQtri_aﬁnae, ofthe heage sheneticans2and t s
effects of the foregoing enbodi nents can be obtai ned.

Thi s eheentbdesi areokolldeiread adidr eechhgctedt kdectrically to
enbodi nents descri bed above, and its conponents may be
enbodkbd padsodnbitedhbenns oli theutredepaf®icng Of.-rom t he

25 scope or spirit of the invention. Further, various

i nvent i ons Af&g rb&headea s tdGi ﬁ@@@y3§o#§lﬁWW@t§d in thls
plurality of conmponents described in _connection wt

35 tRENPEFegbhfigCéiboaPReRESEMRIY éxampie §o§§coﬁnlt 21

the  comOnERLs ge9Ldino. Lo e faLeaeuIg ebod EEntg o, e

of dust. Ultrasonic cleaning using, for example,
water as a medium is employed as the advanced
cleaning. Then, the bearing unit 25 is forced into
the sleeve 27 to form the bearing assembly 26 in the
clean room. When these processes are carried out, the
head actuator assembly is completed. The manufactured
head actuator assembly is located in a predetermined
position in the case 12.

Also in the fourth embodiment arranged in this
manner, the same functions and effects of the
foregoing embodiments can be obtained.

This invention is not limited directly to the
embodiments 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
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be omtted. Furthernore, conponents according to

di fferent enbodi nents nay be conbined as required. 5

In the foregoi ng enbodi nents, the bearings and the
magneti ¢ heads are nmounted in the clean room after

all the other conponent nenbers than them are

assenbled in the atnosphere. Al ternatively, however,

ot her assenbly operations, such~as connection between

10 the relay and main FPC s, may be perforned in the
clean room The cleaning nethod is not limted to
uItraEBﬁiEOEFQSﬁPﬁg?mEﬁ%lQﬁ9tétheFOEI@éﬁmﬁéeweFHESSOf the

be used instead. Further, th facturing ..
et hotG"PBPePRE AERATI1BSALPULDD TRESHRBNY SRACAABeNtS may

e Rl A S AR

Provi ded LA+t WRRBH: ABHE s HQ%”SEiEOHEEKéda%%,?egﬁﬁged.
a re 3

actuator assenbly that s three or no

Furt her nor n tRieS FioPe@RE QN cMBY dZAch® s3l $0caPRhIr8gl0 and
head actuator assenblies of any disk devices, such as
opti cahedimalndevcchsadet hee mbaAtedngnethe diskn room
devices. 36 WHAT IS CLAIMED I'S: 1. A nethod of

manuf afteri aglatheadthetruaboponassenbhperahicbhnhabea are
head whi ch processes information for a disk-shaped

recor dpagmbeddudan aheuspmrspbrrs.whAihesopporvesdyt hbowever,
head, an arm whi ch supports the suspension and is

rot at abh§rsappempeéd bpesabéansngsupbr BFoAONBEGHAPN between

W res which_extend on the_suspension ,
the relay and main FPC’s, may be performed in the

clean room. The cleaning method is not limited to
ultrasonic cleaning, and any other cleaning methods
may be used instead.

Further, the manufacturing methods for the head
actuator assembly and the disk device according to
this invention may be also applied to a head actuator
assembly of an HDD that is provided with two or more
magnetic disks and a head actuator assembly that has
three or more HGA’s. Furthermore, this invention may
be also applied to head actuator assemblies of any
disk devices, such as optical disk devices, other than

magnetic disk devices.
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and the armand are connected electrically to the
head, a board unit having a connecting end portion 10
connected to the signal wires, and a control section
whi ch controls the information processing of the head,
t he nmethod conprising: nmounting the signal wires on
the suspension and the arnm 15 nnecting the
connecting end portion of the E%Qrd unit to the
signal wires nounted on the suspension and the arm

and nounting the head o e_su Lon_and

connecting the head eIe@%éfcggléfggﬁtﬁelgfgnal W res

20 which are cqnne d tq the nect.i ng _end _por.tion

of "the bodrd GnMECTSY Pe HOMEGY S WAGGT AGAGT PTG Uf £OF

head QE%E?E?&hoﬁﬁgggbh¥saﬁcﬂ%ghn%hﬁﬁhcb%%%b%sgﬁg%%%meation

t he hea on the suspension-after

bear i pQr tyk Qn _i t hear } ;
e hod 5P AR Shapfa, BERERl RelEns 8 shapThs or

accor ghnght gugbairislrhwheesd) bhe aFRuRhikd 3hppbead the
i ncl udes | ocating the suspension, the arm the signa

W r essuspéntshenbaatdignrbthavibny shepoeteecbiyng beading
portion thereof connected to the signal wires in a

cl eanppobapnandighed mouesi mhiche elkéaddopnt ibe5suspension
suspension in the clean room 4. The nethod of

manuf aBguEhRgaamhaad aseugeonecissesbrgtadcsddivngot he

claim 3, wherein the head is _ ,
head, a board unit having a connecting end portion

connected to the signal wires, and a control section
which controls the information processing of the head,
the method comprising:

mounting the signal wires on the suspension and
the arm;

connecting the connecting end portion of
the board unit to the signal wires mounted on the
suspension and the arm; and

mounting the head on the suspension and
connecting the head electrically to the signal wires
which are connected to the connecting end portion of
the board unit.

2. The method of manufacturing a head actuator
assembly according to claim 1, wherein the head is
mounted on the suspension after the bearing portion is
attached to the arm.

3. The method of manufacturing a head actuator

assembly according to claim 1, wherein the mounting
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nmount ed on the suspension after the armis attached to
the bearing portion in the clean room 10 5. The

nmet hod of manufacturing a head actuator assenbly
according to claim 3, wherein the head is nounted on
t he suspension after the armis attached to a bearing
unit which constitutes the bearing portion in the
clean room 15 6. A nethod of n& ufacturing a head
actuator assenbly, which has a plurality of heads

whi ch  individually_ process information for
di sk- BRaPednNCLEgErulRGNAPat NS SUGPENSLP of the arm, the

' whi ch h ds. individually, ,
o oraPienad Wires . LaHEhehk bisshr EM ke haTaba tRg Eonfiect ing
pl ural i I | : . |
poar | ShCpbP¥ 5B cREEept ERLANC CBLRBOhE S8y, yires in

SUSpeQSE9@§naQQohEEaﬁB h8RdrBlLe L 158NRAE 8dad on the

electrically tot eads, a control” section which

contrgl;gpkA8ibAf @hmahieor1BRACRSSINY Of the heads 25
and a board unit having a connecting end portion

connect ed #Q t @ esSh@hlodwiofemantulfe c@@ihigSian@ead actuator
nmounting the signal wires on the suspensions and 38

t he ampsembagnectimdinhe toopneadin 3y ehdrpdnt ithe akatihés
board unit to the signal wires nounted on the
suspenshohsdand the suspensadnsakbent thg eke headsteshed to

t he suspensions and connecting the heads electrically
t o t hEN8i GRAF I1RPr BYTEMRNCANarBSc 6AREEL EQOMe t he

connecting_end _portion of
g5. The method of manufacturing a head actuator

assembly according to claim 3, wherein the head is
mounted on the suspension after the arm is attached to
a bearing unit which constitutes the bearing portion
in the clean room.

6. A method of manufacturing a head actuator
assembly, which has a plurality of heads which
individually process information for disk-shaped
recording media, a plurality of suspensions which
support the heads, individually, a plurality of arms

which support the suspensions, individually, and are

rotatably supported by a bearing portion, signal wires

which extend on the suspensions and the arms and are
connected electrically to the heads, a control section
which controls the information processing of the heads
and a board unit having a connecting end portion
connected to the signal wires, the comprising:

mounting the signal wires on the suspensions and



the board unit. 7. The method of manufacturing a head
actuator 10 assenbly according to claim6, wherein
the heads are nounted on the suspensions after the
arms are attached to a sleeve of the bearing portion.
8. The nethod of manufacturing a head actuator
assenbly according to claim7, erein the nounting
15 the heads includes |ocating tite arns attached to
the sl eeve of the bearing portion, the suspensions,

t he nal wires, and the board unit having the
conneEb n§*M8nd portion thereof connected to the
signal wires are

| dt
ot gt P ReRad g0 ke tcw&nse&sp%%?. 0 Bartii i e
00 85 NN had L EIBNLAC Y08 eEE: S WAer

asse Yy accor Ing to c vvhere

uni t g§sbgﬂgggngnggdtQgesgg%ge afliuer the heads are
nmounted on the suspensions. 25 10. The met hod of

smanuf act ur imdgine iReae haC hiealdd! ondSHITRINE RGEAGH NG P
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claim?7, wherein the nounting the heads includes

t acki sgnhbetangs takt ached toetheiddldilyeevethre signal wires
positions staggered by a margin larger than the width

of eawhihbadrencbheecoedt itng tier eonnectdhg ene peadson of
and after nounting the heads on the suspensions,

| ocat £hg bhRerdr HBlitn opposite positions 5 and fixing

to the sleeve. 11. The nethod of manufacturing a head

actuator  dsserfbry "@EEediodyg Med Udiesitinrg Ndnfe NEiad st uator

heads are
assembly according to claim 6, wherein the heads are

mounted on the suspensions after the arms are attached
to a sleeve of the bearing portion.

8. The method of manufacturing a head actuator
assembly according to claim 7, wherein the mounting
the heads includes locating the arms attached to the
sleeve of the bearing portion, the suspensions, the
signal wires, and the board unit having the connecting
end portion thereof connected to the signal wires are
located in a clean room, and then mounting the heads
on the suspensions in the clean room.

9. The method of manufacturing a head actuator
assembly according to claim 8, wherein the bearing
unit is loaded into the sleeve after the heads are
mounted on the suspensions.

10. The method of manufacturing a head actuator
assembly according to claim 7, wherein the mounting

the heads includes tacking the arms attached to the
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nmount ed on the suspensions after a bearing unit which
constitutes the bearing portion is attached to the 10
arms. 12. The nethod of manufacturing a head actuator
assenbly according to claim®6, wherein the heads are
nmount ed on the suspensions after a bearing unit which
constitutes the bearing portioEé#ﬁ attached to the
arnms in a clean room 13. The od of manufacturing
a head actuator assenbly according to claim11,

wherein the nountin t he heads i ncludes tackin
ar s SgFﬁgﬁe&”t8°§Hgl°@§aﬁgﬁ§Q%ﬂ By ﬁogﬁﬁi %arger than

d b i d
boad Fher e, TR et MeBE 42 e e M Lk arﬁ&tlon o
af ter cppupting t Q%dh%%% on S lnﬁ“%&%nﬂe%%% Oct%t i ng

the arns in opposite p03|t|ons ixing to

beari @qs%wsm%é AJeRihog therr%%fsaqtnurdprgﬁ;sqt@ %smons
devi ce, whi ch has a case, a di sk-shaped recording

nEdIUGhd|QQ&ﬁQ kR tthe Gaskwvea drive unit which
supports and rives the recordi ng nmedium a nmagnetic

head, and 4Q. 5 Theéhemdthaet et atarmsRRItinind ke heidiettuator
conprising: manufacturing the head actuator assenbly
by thessetbdy efccwadihgcttur icigiam Mead/heateiat whe heads are
assenbly according to claim1; and |ocating the head
act uaferngssle @bl hien saspsmedemnesr ifted FodieEirgma mntifye which
case in a C| ean room
constitutes the bearing portion is attached to the
arms.

12. The method of manufacturing a head actuator
assembly according to claim 6, wherein the heads are
mounted on the suspensions after a bearing unit which
constitutes the bearing portion is attached to the
arms in a clean room.

13. The method of manufacturing a head actuator
assembly according to claim 11, wherein the mounting
the heads includes tacking the arms attached to the
bearing unit in positions staggered by a margin larger
than the width of each head in the rotating direction
of the heads, and after mounting the heads on the
suspensions, locating the arms in opposite positions
and fixing to the bearing unit.

14, A method of manufacturing a disk device,
which has a case, a disk-shaped recording medium

located in the case, a drive unit which supports and

drives the recording medium, a magnetic head, and



- 40 -

a head actuator assembly, the method comprising:
manufacturing the head actuator assembly by the
method of manufacturing a head actuator assembly
according to claim 1; and
locating the head actuator assembly in a

predetermined position in the case in a clean room.



