. 0123e3e\ "VWW Z| Z] 6°T\Ay 0 5 J U L 2002 1 Specification Title & 5tdéL 2002
I nvention: A data recording device and a head stack assenbly Detailed
Description of the Invention: [000l] 1~05J UL 2002 2 [Field of the

I nvention] The present invention relates to a data recordi ng device
including a data recording disk, suchas a hard disk, and a head stack
assenbl y, which solves various problens caused in the case that the data
recordi ng device is niniat@paesididd00R] [Background art] A hard disk drive
devi ce has been used as a data recording device of a personal computer.
Wth the advance of technol ogy, a data recording density has been

i ncreased, 1aRd 8 oH 28O ivdiNibrie s, dd t£. racdBgite | tewitda 4rRCa didigy di sk

and a size of a housing have been decreased. The exanples of the size, i.e.
a di anesénckobstlkabdnevi ous hard disk are 3.5 inches (95 m, 2.5 inches
(65 M , I .9 inches (48 mm and 1 .3 inches (34 m) . [0003 Fig.l shows a

structure of a prior hard disk drive device 1.
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Detalled Description of the Invention:
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Mayor 4parts, such as a hard disk 2, a head stack assenbly 3, a e L @@02
outer crush stopper 5 nade of rubber an i nner crush stopper nqgg Euﬁ

rubber, a flexible cable 7 and a control unit 8 mounted on the flexible
cable 7, are nmounted within a housing 9. The hard disk 2 is supported by a
shaft 10 which is rotated by a spindle fotor, not shown. The head stack
assenbl y i s, pivotall ound a pivot point 12. A voice coil 11 is
nount ed bﬁl?i% ﬂ%aéggtén assenbly 3. The voice coil 11 and the magnet 4
constitute a voice coil notor. A current supplied to the voice coil 11 is
controlled to nove the head stack assenbly 3 along a radial direction

i ndi cat e”éh%ypvaehsamtowvem:len5r§l@tﬁsz1tr>02 data" regopdsingi davachead on a
head sl i y o] r i rack_o e d k 2to
read(ﬂﬂéﬁa%€§?$£B£d%%garg%§?g?%ggt?gg o?gfg ?gr?tﬁa%%edg%%é gh o %t he data
recor di ngedd ackaclEl #ssembay, cwhdubtsuévmsrearmuuﬁhprébbambleaﬁabhelﬁ
connect the head and the vqQice coil 11 to,the contro|l unit 8. [0009] Fig.2
shows a.ER?L&ﬁﬂ?et%?ttF%epg?b? hegar St BEk G ERbE Y @l“%?b?ﬂ+éfgty of head
gi nbal assenblies 14 and spacers 15 are stacked on a carriage 16. A screw
18 is used to align the head gi nbal assenblies 14, the spacer 15 and the
carriageld®2A pivot cartridge 19 is inserted into the aperture and is
fixed by a nut 20. A circuit substrate 21 connected to the flexible cable 7
is fixed to the carriage 16 by a screw 22. Each of the head gi nbal assenbly
14 i ncl udesclagrsxienged] pl ate 23 on whi ch connecting pads, not shown,
electrically connected to the head are arranged. The extended plate 23 is
cantilevered fromthe head gi nbal assenbly 14. Connecting pads, not shown,
whi ch copngptedif o t@&&@n&@&ieggwédﬁeeﬂ%séaoa@,a%é&%&é&ﬁ&ﬁﬁ& plate 23
are arranged on the circuit substrate 21, and are connected to electrically
conduct idesrisie exf on newsdhaki pbEpehdre WitlE ’é}é@ﬁ@\awqe cohduethrvel ogyes 26

ci rout t S e TR EE B Bt et eh LSRR I T THOERT R The
head gi Md ahssnply. d4 aslrm@mstwudadabyeaopdimgtldisyk dndagitsizeéush as an

arm assenbly 24 and a suspension %gad ean125 ? required to align the
ar m asséSieY amdPeee Fo%Heas §he exppl es of YR D5 bfCeakh of

the headi girithal » assenbhd esrddi Qs PRESASE] ¥k aéi‘QnB e_aclh'\&{eé heg fieqads, wot B

respect to a center of the pivot point. In previous hard disk dr|ve devi ce
of rel atingdles | ey zel - 8 uEhches 964 Armhbrang akbtdringhes5(3Hrmmf act or, an
external positioning dig is used to align the arm nenber 24 and the
suspensi on | oad beam 25, as shown in Japanese patent application 9-264596
(| BM Dodleéx0No. JA9- 97- 161), assigned to the assignee of the present

i nvention, since the size of the head stack assenbly 3 is relatively |arge,
It is noted that the formfactor represents outer size or dinension of the
housi NngFig.1 shows a structure of a prior hard disk drive device 1.

Major parts, such as a hard disk 2, a head stack assembly 3, a
magnet 4, an outer crush stopper 5 made of rubber, an inner

crush stopper 6 made of rubber, a flexible cable 7 and a

control unit 8 mounted on the flexible cable 7, are mounted NEE
within a housing 9. The hard disk 2 is supported by a shaft 10
which 1s rotated by a spindle motor, not shown. The head stack
assembly 3 is pivotally moved around a pivot point 12. A voice
coil 11 1s mounted on the head stack assembly 3. The voice coil

11 and the magnet 4 constitute a2 voice coil motor. A current
supplied to the voice coil 11 1s controlled to move the head

stack assembly 3 along a radial direction indicated by an arrow



of the hard disk drive device. The 95 mmform factor indicates t SitEH,

i e. g width, a length and a hei ght of the housing containing thgqiféEﬂ'ZGOZ
inches (95 mm hard disk, and the 65 mmformfactor indicates the size,

i.e. awdth a length and a height of the housing containing the 2.5 inches
(65 mm hard di sk. [0006] The hard di sk drive device of the size, such as

34 mmformfactor (the size of the housjng including the 34 nmm (1, 3 inches)
hard disk) & B9s le’rﬁ?‘fc?tcoror)(t%E]esai esq‘ol Fhé 53?:1% li%ncﬂnlj(ﬁ B the 27

mm (1. Oribpeheshghard 4 $f) crhandheemrecentdy develeped.c Anf idhst @bl emin
such small size hard disk drive device is that it is difficult to assenble
t he headegprbahgassessl prifonrniie e iddde By tesithg dadaexesorsding

posi tioping,dig,since the size he . d _gi | -assephly 14.is very

smal | . ﬁ@géfogé?CFFlfqué§¥¥%ﬁﬂ%8&h§§§%%légﬁﬁ%%heaﬁxﬁi G%Fa§%§%&%ly 14 on
the cargbagecH theuhelsi BGd e eeXiardealcaiasiltli ari Rpedicdntr@A0thit @5 J U L
200 -5 A second problemin the small size hard disk drive device is that it
is difficult to assenble the outer and i nner crush stoppers 5 and 6 nade
rubber ppgpafed as the discrete parts within the small space of the
housing. A third problemin the small size hard disk drive device is that
it isdifficult tofix the circuit plate 21 by using the screw 22 on the
carriag

cart ese 0 Apbol L GREIED R IS ST R R0 ) B, deYiee 1S

connect hngrpagdsyoBrt Readl Leuidalsukslemiie e2114 and spacers 15 are
stacked on a carriage 16. A screw 18 1s used to align the head
gimbal assemblies 14, the spacer 15 and the carriage 16. A
pivot cartridge 19 is 1inserted into the aperture and is fixed
by a nut 20. A circuit substrate 21 connected to the flexible
cable 7 is fixed to the carriage 16 by a screw 22. Each of the
head gimbal assembly 14 includes an extended plate 23 on which
connecting pads, not shown, electrically connected to the head
are arranged. The extended plate 23 is cantilevered from the
head gimbal assembly 14. Connecting pads, not shown, which
connected to the connecting pads, not shown, on the extended
plate 23 are arranged on the circuit substrate 21, and are
connected to electrically conductive wires on the flexible
cable 7. Electrically conductive wires 26 of the voice coi1l 11

are connected to connecting pads, not shown, on the circuit

substrate 21.

[0005]

[Problems to be solved by the Invention]

The head gimbal assembly 14 1s constituted by a plurality of

parts, such as an arm assembly 24 and a suspension load beam

25. It 1s required to align the arm assemblies 24 and the load



05J UL 202 -6 It is one object of the present invention to pib5idéjb.2002
hard di sk drive device which solves the above problems. It is another

obj ect of the present invention to provide a head stack assenbly which

sol ves the above problens. Summary of hhe I nvention A head stack assenbly
for a data recording disk drive in accordance with the present invention

conprises. a rriage.,on ' L. 1S 1D, having a first. surface
and a s%cegrrlnd 23%3r flace;Ch 05 }ﬁgﬁggo%ﬁm%‘f%grgs%'elg% glléryrb%cf RSemiyY
mount ed 20A grhefdir 8 sthid deesdandi eh sesopnekhead gicdrate nssentily powst ed on
the second surface; wherein a datum nmenber for positioning the first head

gi mbal BSEEH0l Yro®RNE 34T e kdirdhe AhtVE ot P tfortitig tiHee lsedoraoeiead
gi nbal %&%%Ub'ssac%n A& S eLONEL SHT f 80601 Sa QT 8B A Oy af, tﬂﬁ Stz
surface and 't he second surface of the carriage. The datum’'nenber 1S tWwo
dat um pprsispacechd rog eachiptdere ahdgratie ofrnt eerdbast2head gitbal
assenbl gu%?:gntsg%nsﬁ%%r}id bheeaafr(l:I g,nba?'sl %osxgrgmzlr}/ ‘Paagagevsme 2 aetrénug es into
application 9-264596 (IBM Docket No.JA9-$7-161), assigned to
the assignee of the present invention, since the size of the
head stack assembly 3 is relatively large. It is noted that the
form factor represents outer size or dimension of the housing
of the hard disk drive device. The 95 mm form factor indicates
the size, i.e. a width, a length and a height of the housing
containing the 3.5 inches (95 mm) hard disk, and the 65 mm form

factor indicates the size, i.e. a width, a length and a height

of the housing containing the 2.5 inches (65 mm) hard disk.

[00086]

The hard disk drive device of the size, such as 34 mm form

factor (the size of the housing including the 34 mm (1.3

inches) hard disk) or 27 mm form factor (the size of the

housing including the 27 mm (1.0 1nches) hard disk), has been
recently developed. A first problem in such small size hard

disk drive device is that 1t 1s difficult to assemble the head
gimbal assembly 14 on the carriage by using the external
positioning jig since the size of the head gimbal assembly 14 -
1s very small. Therefore, 1t 1s desir¥ed tc assemble the head -

gimbal assembly 14 on the carriage without using the external

positioning Jig.

[C007]



which the two datum pins are inserted, respectively. 05JU fl
The carriage has an aperture into which a pivot nenber is inserpe5 Jgﬁ‘d@ﬂz

aperture is |ocated between the two datum pins. A line passing through the
two datumpins is inclined froma center line extending in a |ongitudinal
direction of the head stack assenbly. The total weight of the head stack

assenbly is balanced at a center of the pivot nenber. 05J UL 2102 -9
A head stack assenbly for a data recording disk drive in accordance with
the present invention conprises: a carriage on which a coil is nounted,

including a first, surface and.a_ second, syrface and having a first_ .aperture
into which a pivdtSee Brobiem iy thig sl sizgtarcbdisk ke drvisrb dhatdtis CHECKIE r st
aperture is larger than the diameter of theespi vot nenber; a first head

gi nbal asseridkssemblmnthedutss and éntfer cuish stapperse’, angn@ made rebher Pr¢papad7zhe

discrete parts within the small space of the housing.

A third problem in the small size hard disk drive device is that it is difficult to

fix the circuit plate 21 by using the screw 22 on the carriage 16.

A fourth problem in the small size hard disk drive device is that it is difficult
to connect the wires of the voice coil 11 to the connecting pads on the circuit

substrate 21.



- to a second head gi nbal assenbly nounted on the second surfgﬁg;#%$tr2@gg
two datum pins for positioning the first head gi nbal assenbly the Ti
surface and for positioning the second head gi nbal assenbly on the second
surface are formed on each of the first surface and the second surface of
the carriage; wherein each of the firstghead gi nbal assenbly and the second
head gi nbal assenbly includes a suspension | oad beam and an arm nenber, the
suspensi on | oad beam has a rear portion, a bending portion and a front
portion supporting a read/ wite head, and the arm nenber is stacked to the
rear portion; 5 J UL 20 -11 erein the suspensiqn,.l.oad beam has two
apertures into wgti IEWWWQJ?C%PﬁgtWﬁ?eg?H?GQ?% Pongré)P' {dgaa ﬁ?’rgs%%%?ﬁl/ee ?/‘flceand t he
suspensi on | cad beam has a second aperture, the center of which is aligned
to the cent dthichrsoives thy gbove prablamf e, the di ameter of the second aperture is
| arger than the diameter of the pivot nenber, the second aperture has a V
shaped edge for aligning the pivot nenber, and a portion of the carriage is
extruded into the first aperture, and the portion extruded fromthe

carriage pushes ftig aRbther obJBITREhd Sreidhe inehtiaPRhEvide adfead hRcR aseRbly

aperture when the pivot nenber is inserted into the second aperture and the

first apertyhgn solx%s%he]abgvgp?o@)@gns.

Summary of the Invention

A head stack assembly for a data recording disk drive in accordance with the
present invention comprises:

a carriage on which a coil is mounted, having a first surface and a second

surface;



-12 The first aperture is |ocated between the two datum pins. I§ n
passi ng through the two datumpins is inclined froma center Ifqg é‘EULnaﬂ%
in a longitudinal direction of the head stack assenbly. The total weight of
t he head stack assenbly is balanced at a center of the pivot nenber. 05
J UL 2002 -13 The V shaped edge is formed to align the, center of the
pi vot nmenber to a center line extending in a longitudinal direction of the
head stack assenbly. Material of the carriage is plastic resin, and
material of the first and second head gi nbal assenblies is netal. A head
stack assenbly f da a ret or di di sk drivedn accordance with the
present inventi oﬁﬁsgrl?ﬁ?’(#%lgg)a $5¢8 |Iﬁ%}glt ?Pr#lg(f% FﬁC%F &8t 1 and 05JU
L 2002 - 14 a head glnbal assenbly mpunted on a surface of the carri ages;
wherei n a dat um Aeefsed beed gipbal %$@ﬁblugnqqﬁ)éﬂ¢@h@eg¢%§|surafg@enb| y on the
surface is formed on the surface.

wherein a datum member for positioning the first head gimbal assembly on

the first surface and for positioning the second head gimbal assembly on the second

surface is formed on each of the first surface and the second surface of the carriage.

The datum member is two datum pins spaced from each other, and each of the first
head gimbal assembly and the second head gimbal assembly has two apertures into

which the two datum pins are inserted, respectively.



A head stack assenbly for a data recording disk drive in accordance with
the present invention conprises: a plurality of carriages each iy gh

a first surface and a second surface; a first head gi nbal asseﬂ@%tm
on the first surface of each of the plural carriages; and 05J UL 2D02
-15 a second head gi nbal assenbly nountegl. on the second surface of each of
the plural carriages; wherein a datum nenber for positioning the first head
gi nbal assenbly on the first surface, and for positioning the second head

gi nbal assenbly on the second surface is formed on each of the first
surface and the second.surface of each of,the plural carnages. . Description
of  Enbod ment Fi ol e AgiRA sl pRTE ROy iERG T HNER BT ehANaEe 51 o
the small size, such as the 27 mm ( 1.0 inches hard disk) formfactor, in
accor dance Wpeturepelogtted befvepmiberiwodiatumvaingr parts, such as a hard di sk 32,
a head stack assenbly 33, a magnet 34, an outer crush stopper 35 which is
an extended portion of a nmetal frame of a housing 39, an inner crush
stopper 36 which is 05J UL 2DD~~

A line passing through the two datum pins is inclined from a center line

extending in a longitudinal direction of the head stack assembly.

The total weight of the head stack assembly is balanced at a center of the

pivot member.



16 an extended portion of the netal frame of the housing 39, fg ZTUKI
cable 37 and a control unit 38 nmobunted on the flexible cable , ?002
nounted within the housing 39. [0040] A first nenber 46 and a second nenber
46 are extended froma carriage 48 made of a plastic resin of the head
stack assenbly 33, as shown in Figs.4 amd 6. The first nmenber 46 engages
with the inner crash stopper 36 when the head of the head stack assenbly 33
is positioned on the inner nost data recording track of the hard disk 32.
The second nmenber 47 engages with the outer crash stopper 35 when the front
thab 44 of the he%héataas?é%kaaﬁéegﬂ%¥or3a3ds[t§%éco%néﬁﬁ{c GEve nfh&%‘?d‘a% éRi@Nfle t he

ead is positionéd on a stan positron, 1.%®, the outef MoSt posi TT on.
The first and second nenbers 46 and 47 has a flexibility since they are an
el ongat ed b&AFCSPRIBVGRERBEPMRHSSS: of the plastic resin, so that the first and
second nmenbers 46 and 47 operate as a danper absorbing a shock when the
menber 46 or 47 errgtipes oni which heotlgs pwuniedeinchdintg a fiosh serfacevdndraiegond i s
possible to use the inner and outer crush stoppers 36 and 35 nmade of the
met al i nt egrsatfhoe aid daving alfirkwpeftiriBtoafhit g phat chedlibekisdhieyed dekéreia tBd. | n
this manner, the present invention solves tﬁe second probl em descri bed

before. [00 i f 3 : sents the
outer size g%h?ﬁé"ﬁgﬁiﬁﬁgagﬁﬁﬁggésgﬁgﬁg%ﬁﬁﬁﬁﬁ?&ﬁggg%@ﬁﬁﬁf%ﬁﬁ@ﬁgn, awdth W

of 36.40 mm 0.1 . hei ght X )is har i,sk 32 is
supported by a s%aﬁ%t%}gdﬁmlh%lgggmg %%g(g?n)éhes%?ﬁ%]f%cﬁnaggr, not shown. The
head stack assenbly 33 is pivotally noved around a pivot point or pivot
cartridge 42. The 05J UL 2p02 17 pivot carriage 42 includes bearing
assenblies 30, as shown in Fl1g.10. A voice coil 41 is nounted on the head
stack assenbly 33. The voice coil 41 and the nagnet 34 constitute a voice
coil notor. A current supplied to the voice coil 41 is controlled to nove
t he head stack assenbly 33 along a radial direction indicated by an arrow
"A" of the hard disk 32 to position a head on a head slider assenbly 43 on
a data recording track on the hard disk 32 to read data fromthe data
recording track or to wite the data into the data recording track. It is
noted that the head/slider assenbly 43 is shown in an enlarged shape in the
Fig.3. Electrical conductive wires on the flexible cable 37 connect the
head and the voice coil 41 to the control unit 38. [0042] Fig.4 shows the
various parts of the head stack assenbly (HSA) 33 in accordance wth the
present invention. In the head stack assenbly 33, a first head gi nbal
assenbly 49A is nounted on an upper or a first surface of the carriage 48,
and a second head gi nbal assenbly 49B is nounted an a | ower or a second
surface of the carriage 48. The data recording disk or the hard disk 32 is
| ocat ed between the head gi nbal assenbly 49A and the head gi nbal assenbly
49B. For sinplifying the drawing, the hard disk 32 is not shown in the
Fig.4. The flexible cable 37 is nmounted on the side wall of the carriage
48. The head gi nbal assenbly " _ 49A, the carriage 48 and the head gi nbal
assenbly 49B are fixed



by the pivot cartridge 42, a washer 50 and a nut 51. [0043] The head stack
assenbly 33 assenbl ed by using an inproved datum system in acc ¥g@@@2
the present invention, for precisely 05J UL 2002 18 p05|t|on|ng t

head gl nbal assenblies 49A and 49B and the voice Coil 41 to the carriage 48
is described with reference to Figs.5 am-6. The Fig.S shows a plan view in
a X-Y plane of the upper head ginbal assenbly 49A the carriage 48 and the

| ower head gi nbal assenbly 49B. The Fig.6 shows a plane viewin the X-Y

pl ane of the parts of the upper head gi nbal assenbly 49A and the carri age

Tl e an o o pshpa tEuReinttaE S BRRY MR s AR M LT corat e

wiring plate 54A. A center line CL1 extends in a |longitudinal direction of
the head stack assenbly 33. An aperture 55, a center of which is aligned to
the center line CL1, is formed in the carriage 48, The dashed circle |Iine
42 represents t hehereietwes datimqensofor pogtigning theciast haad@gnhzzl ag$eovily ion thehe
Fig.4. An extended portion 56 of the carriage 48 is forned in the aperture

55. A front fiefndushcd Bed €xt parstashi I?Eﬁei soeofd hesd) afifisal WisédinB1h enotheedecond f ace
of the pivot cartridge 42 to guide the pivot cartridge 42 in a correct

position, a t he
carriage 48§m@ﬁé%i%§§@eiea (§V%%g ﬁgggg g%%gc dﬁﬁghg%®§§gg§¥€éldge 42
are assenbled, as shown in the Figs.5, 6 and 7.. [0044] In the follow ng
description, onIy the structure of the upper or first head gi nbal assenbly
49A i s described, since the . structure of the |ower or second hea i nbal
assenbly 49B is S(iSEimAIGh0fi he finyt headngimbal assembly a{l%élea%eg@eﬁﬁhiﬁ gimbalry e
sane reference nunber is assigned to the same parts of the head gi nba
assenbl i es 4gAmhhind@Bes a wirpersion tdad belmrand tagrarm/hemben e uspensivhdpahce
nunber represents the part of the upper head ginbal assenbly 49A and the
charact er " Béanahhes rdahportiohed bdhding podtién dndd fro2Gd2tidiPsuppshel drepd/esient s t he
part of the | ower head gi nbal assenbly 49B. [0045]

head, and the arm member is stacked to the rear portion;



(Description of the carriage 48): The carriage 48 is nade of pl i e8¢
such as polyester resin. The carriage 48 has the first elenent[2§f°ﬁAL'2002

second el enent 47 and a franme portion 28 for supporting the voice coil 41.
Since the first and second nenbers 46 and 47 are extended fromthe plastic
carriage 48 along a first side surface-28A and the second side surface 28B
of the frame nenber 28 for supporting the voice coil 41 and have el ongated
shape, both the first and second nmenbers 46 and 47 have a resilience or the
flexibility. Further, the carriage 48 is provided with the foll ow ng datum

feature;a shown i ' 4 ' S c ection
of the head stacQﬂgéggég%gﬁggngpgAém%ng%ghégaghgﬁﬁm%ﬁ Fﬁ%ﬁﬂﬁa?@%§§géshomn
inthe Fig.7, a datum nenber, which . includes (A a datym pin or a datum
menber 57A GRRFLPIHQTEINSEIIRY.rIEEPEqHY S ?r@a&ﬁr%lgm)rm@nﬁpﬁitbegaﬁ% HEfcARd and
(B) a datum pin or a datum nenber 58A operating as a second datum feature
or a second agerture the centerfadrwhich igraligged tadheipgnger o dlaadfingt aeature dleegipingten9A on
the carrzage 48, is fornmed on the first surface, i.e. the upper surface, of
t he carri agef4l saond apetaireid egdrahan el diimeter bfitespitdt) mamblad, ule pécondr a
dat um nmenber 57B operating as the first datumfeature or the first datum
poi nt and (Bheurdafad® 0 Rafidd @dg@%k"ﬁliﬁfﬁﬁ?%e Pt ARAMRL A ABoridg stagend
datum feature or the second datum point Tor aligning the |ower head gi nbal
assenbly 49 |S.to e 0, U th e, i.e. fhe
Mover sur f ackiady RIS I GrsPentipbien sl BERErRUTRlnBld FRR weleafiogh "W ¢
an aperture 59. The carriage 48 | abricated by a npl din ocess, wel |
known in t h@ughes thy %ﬁbﬁle@%@steﬁhepf’i %F\Pf‘(ﬁiredtgﬁé?gﬂ}’?tsé@‘?%iit @&ﬂwgerﬂaal ‘SF RO s4p) :
The integrated wiring plate 54A is formed by three layers. The three |ayers
are shown i ndmbgpr iy mserted into thesesand pparturhandthg firgtepemags a particul ar
structure of a portion 68, described |ater, of the | ower head gi nbal
assenbly 49B shown in the Fig.5, and at this point of tine, the Fig.l5 is
referred to describe the three |ayers. As shown in the Fig.l5, the three

| ayers are a supporting |ayer 63 nade of stainless steel, an insulating

| ayer 69 nade of polyimde and an electrically conductive |ayer 65 made of
copper. A head/slider assenbly 43A is nounted on a flexure, not shown,
formed on the front portion of the integrated wiring plate 54A, and a
dimple 67A is fornmed on a surface of the suspension | oad beam 53A to face
to the flexure which supports a head/slider assenbly 43A. The dinple 67A
supports the center of the back side surface of the flexure, so that the

fl exure and the head/slider assenbly 43A can performa ginbal type notion,
as well known in the art. The read/wite head, not shown, such as MR
(Magneto resistive) nerged head, is. _ attached on a front side of the
head/ sl i der assenbly 43A near to the front tab 44A. The MR nerged head
contains a read elenent, a wite elenent and four connecting pads, not
shown. A first pair conprising two connecting pads is connected to the read
el ement, and a second pair conprising the remaining two connecting pads is
connected to the wite elenment. Therefore, fov r connecting cores 69A and
four connecting pads 66A are .. ,, ~ 05 JUL 2002 21 fornmed on the
Integrated wiring plate 59A by etching the upper nost copper |ayer 65
(Fig.15). An extended plate 95A cantil evers fromone side edge cf the
Integrated wiring plate 54A. The connecting pads 66A and the ~.lres for
connecting the pads 66A and the MR nmerged head are formed on the extended
plate 95A. Since the three layers of the integrated wiring plate 54A is

fl exible, the extended plate 95A can flex in the Z direction. The center of
the read/wite head is aligned to the center line CL1 of the integrated
wiring plate 54A. The Connection of the pads 66A to the flexible cable 37
is later described with reference to Fig. |4.



[0048] The integrated wiring plate 54A is fixed on the suspensiﬁ@igfgiaaﬁa?
i

53A to precisely align the center line CLI of the integrated w

54A to the center line CL1 of the | oad beam 53A and to precisely keep a

di stance between the center of the pivot cartridge 42 and the MR head to a
desi gned value L1, when the three parts]2i.e. the integrated wiring plate
54A, the suspension | oad beam 53A and the arm nenber 52A are assenbl ed.

[ 0049] (Description of the suspension | oad beam 53A): The suspensi on | oad
beam 53A is made-of _resilient stainless steel. The suspension | oad beam 53A
i ncludes a rear [ td Qn endi rtio efined by an aperture 70A and a
front portion suppS??gﬁ mﬁ“ﬁ@%@f%&?%%Weg§§gggpfaﬁﬁﬁp%§Mo apertures 71A and
72A, into which the datum pins 57A and 58A are inserted, respectively, are
formed in the positions on the suspension | oad beam 53A to precisely align.
the center line CL1 of the 0 5 JUL 2002 22 suspension | oad beam 53A to
the center |ine @Llinefpasdieg taoughnthe #® datdnm pinpriedidisied ke ténderdlisg ance
bet ween the center of the first aperture 55 of t:~e carriage 48 and the MR
head on theekihéigpa €lbnmtndingl diteatien 5fthe hoad digckdrsdngiled val ue L1. A second
aperture or a datum aperture 73A for precisely align the center of the

pi vot cartridge 42 to the center of the aperture 55 of the carriage 48,

i.e. Lhe pivot point of the head stack assenbly 33 is fornmed on the

suspensi on | oad am 53A. . The nter, of .the aperture 73A (s aljan to the
center of the fi %Fmg%gﬁelﬁ}% Ogg.ﬁe Ei*ﬁ@ %F%?SS?B&‘ 1sth1aiargﬁ lﬁk ﬁrceenlfg,&%iq%e | ar ger
than the diapeter of the pivot cartridge 42. The aperture 73A includes a V
shaped edgePWAAMSHPEE sem circul ar portion, the diameter of which is |arger
than the dianmeter of the pivot cartridge 42. An aperture 62A is formed on

t he suspension | oad beam 53A. The aperture 62A is fornmed to align to the
aperture 59 on the carriage 48 :when the datum pens 57A and 58A are fitted
into the~datum apertures 71A and 72A, respectively. An extended portion 75A
is formed on one side edge of the suspension | oad beam 53A, and an aperture
76A is formed on the portion 75A. The dianeter of the first aperture 55 is
| arger than the dianmeter of the pivot nenber or the pivot cartridge 42. The
pur pose for providing the extended portion 75A and the aperture 76A is

| ater described with reference to Fig.8. [0050 (Description of the ar:~
menber 52A) The arm nenber 52A is :nmade of stainless steel, and the

t hi ckness of the arm nenber 52A is thicker than the thickness of the
suspensi on | oad beam 53A. An aperture 76A, diameter of which is larger than
t:~e dianeter of the pivot cartridge 42, is formed on the arm nenber 52A.
Two apertures 77A and 78A, the "' 0 ~J UL 2002 23 dianeter of which
are larger than the dianeter of the datum apertures 71A and 72A are forned
on the arm nmenber 52A. The center of the apertures 77A and 78A are aligned
to the center of the datum apertures 71A and 72A, respectively. The
aperture 61A is forned to align to the aperture 59 on the carriage 48 when
the arm nenber 52A is assenbl ed on the suspension | oad



beam 53A. [0051] (Description of the datumsystem: In the foll@wn
description, only the datumsystemfor aligning the upper head(ZELbﬁUL 2002

assenbly 49A is described for sinplifying the description. And, the
description about the datum system for the upper head gi nbal assenbly 49A
is applicable to the | ower head ginbal-8%senbly 49B. [0052] It is noted
that the present invention relates to the datum system for precisely

al i gning the head gi nbal assenblies 49A and 498, which are assenbled in
advance, and the voice coiI 41 to the carriage 48. Therefore, it is assuned
that the three akts the i at.ed mnrln e

suspensi on | oad bg r, Shaé’ﬁ?legﬁ% 1% ﬁogmgg%) r?&é‘ﬁ%éﬁ)e BTN h(ggv@et?évcﬁ %Igg%tloead In ,
advance to formthe head gi mhal assenbly 49A. In the assenbled state, (a)
the center FFHEdINGCKteydingin atl‘i’l‘%ﬁ“t‘lﬁlff@édlﬁ%ﬁnpg o, thg hegd atagkassemplyar e al i gned to
each other and (b) the distance between. the center 27 of the aperture 73A,
which is later aligned to the center of the pivot cartridge 42, and the MR
nmer ged head ~s the designed value L1 ,. 05 J UL 2002 24 [0053]
(Description of Mugerildtof the Qirfisgebiéplavnid rofih) ol mbrrielRsf thagrsiddhd: st fi r st
datum pin 57A, the second datum pin 58A and the aperture 55 are so forned
on the carri ; ure 55, through which the pivot cartridge
4 1is Iocateggwgyﬂﬁgigf%gﬁlegﬁggﬁﬁthe first datum pin 57A and the second
datum pin 58A, as shown in the Fig.6. pnd, the line 60 passing through the
centers of the first and second datum pins 57A and 58A is inclined fromthe
center line CL1 of the head stack assenbly an angle al as shown |n
the Fig.6. In ot heheaddtagk assembly. &yracdata rqeerdagldlﬁls deue irhwown%mtbltwg
rotating the line 60 by the angle al in a counter clockw se direction.

[ 0054] ( Despresgitilaventdn comptisssal wei ght of the HSA 33): Since the tota

wei ght of the conpl eted head stack assenbly (HSA) 33 of the present
invention is bal asaefigaimcuhedrwitied taif anént er of the pivot cartridge 42
which is located on the center line CL1, the total weight is described. The
total weight of the head stack assenbly 33 ~s a sum of:



(A) the weight of the carriage 48; (B) the weight of a portion 1 (
inthe Fig.ll) of the , _ flexible cable 37; (C the weight of gﬁditﬁ-f%oz

bondi ng the connecting pads 66A and 66B to the connecting pads 112 and 113
of the flexible cable 37, as shown in F~g.19; (D) the weight of the head

gi mhal assenblies 49A and 49B, wherein-the assenblies 49A and 49B have the
same structure and weight, and one of the assenblies, for exanple the
assenmbly . 0 3hdadhilnbaPi4edBlyttmtdd Gl 4/6\Rfack BeuRIdAIAREREr 52A, the
suspensi on | oad beamB53A and thé integrated wiring plate 54A; and (E) the
wei ght of the voice coil 41. [0055] (Description of the alignnent of the
voice coil 41 to the carriage 48): The voice coil 41 is inserted into the
space defined by the frape portion 28. The .center line of the voice coil 41
i's represented bV’HlP'E‘Fé“ ARG or BeSNORRS g hed slﬂ@allsﬁseglbifyopm he s
bal anced at the center line CLz. The center line CLz of the voice coil 41
is shifted purtasetihormedorihd sunfeccl| of the carriage 48 by an angle oz to
bal ance the total weight of the conpleted head stack assenbly 33 at the
rotating center of the pivot~cartridge 42 which is |ocated on the center
line CL1. [0056] (Description of the alignment of the HGA 49A to the _
carriage 48) As depGiishRfl B&hMIE forld@itd WRoRIE ik 88 v kfaBfllaRed with The Whi ch
t he datum pens 57A and 58A are 1nserted, respectively, are formed on the
suspensi on | 53A. 1t I s noted that these two apertures 71A and 72A
on the suspgﬁgfg%%%6é§§8%3%1%§A are used to align the head gi nbal assenbly

49A to the carriage 48. re particular|ly, the dianeter .of the apertures
77A and 78A on tﬁ@?%ﬁwrggﬁ@@gm@ew&wﬁ@ﬁse 4% SHHaCeGd AEEMAIBES dat um

a first head gimbal assembly mounted on the first surface of each of the plural

carriages; and



pins 57A and 58A, so that the datum pins 57A and 58A engage w Olﬁtmy]_ggoz
apertures 71A and 72A of the suspension | oad beam 53A, respectively, a
shown in the Fig.7. In this manner, the center 05J UL 2002 26 line CL1
of the head gi nbal assenbly 49A, to which the center of the read/wite head
is aligned to the center line CL1 of thg-carriage 48. [0057] (Description
of the nount of the HGAs 99A and 49B on the carriage 48) : , Fig.8 shows a
separator 79 inserted between the head gi nbal assenbly 49A and the head

gi nhbal assenbly 49B. Wen both the head gi nbal assenblies 49A and 49B are
nmount ed on the upper rface,and t | ower surface of t carriage,. 48,
respectivel y, as"’P %ﬁ%ﬁfwk‘?aﬁ @Wg%sﬁqrgﬁyﬁoém eéipoé’rtéF 8¥CoPE SpEiker ela%ggt)bﬂ uded
portions 90A and 90B formed is inserted between the extended portion 75A of
t he suspendtéidl fasHAeam 53A and the extended portion 75B of the suspension
| oad beam 53B to prevent the two L~ heads supported on the head gi nbal
assenbl i es 49A ambkrdiab fatom meinbéerdfon posiiohingtthe firsd lnead girhived assesdiplonng
process of the head gi nbal assenblies 49A and 49B on the carriage 48, as

shown in thege Fird -sB{fdde Afadfot §bsitia}ﬂﬁ%@}[€es’ebéﬁ(?hga@%iﬁlbalti&@erﬁ?ﬂ eded sehtii on 75A
engages with the extruded portion 90A, and the aperture 76B of the ex ended

por i on 908 g haorHBRE Aol AR A Rtep IR el R M SHBE on 11

carriage 481: i g..9 shows the tacking operation of the head gi nbal
assenbl i es A and 49B on the carriage 48. The tacking operation is
performed before the insertion of the pivot cartridge 42. A

Description of Embodiment

Fig. 3 shows a structure of the hard disk drive device 31 of the small size,
such as the 27 mm (1.0 inches hard disk) form factor, in accordance with the present
invention. Major parts, such as a hard disk 32, a head stack assembly 33, a magnet
34, an outer crush stopper 35 which is an extended portion of a metal frame of a

housing 39, an inner crush stopper 36 which is



0:5 J WL ZpQZ tacking pin 92 nade aperture 61A of the suspensi | oad bea;
the aperture 62B of aperture 61B of the 27 of plastic resinis &ﬂEedﬂéﬂ 2@@@
menber 52A, the aperture n 53A, the aperture 59 of the the suspension | oad
beam 53B arm nmenber 52B, as shown in tHmough the 62A of the carriage 48,
and the the Fig. 9 (A) . Next, the top portion and the bottom portion of
the tackhngxpeRd9d bsrpiessed hyet hethar ceaned dfeahaapphisadd Bd he
direction of arrows 91A and 91B, so that the _head gi nbal assenblies 49A and
. 49B &fexihéredabédet B earr PagerdgolagndfoRl MRunfedriog. &he) £ lepody]e
(Descri pty t al i t e pi.v ri-dge 42 to the HSA 33 )

Af ter tﬁ%%gghggheggeghﬁgggggsgg%ﬁﬁ?e§R29§%g%g%§9§@ére tacked on the
carriage 48, the pivot cartridge 42 is inserted through the aperture 76A of
t he arn1nen8er 52A, the aperture 73A of the suspension | oad beam 53A, the
aperturéogg of the carriage 4B, the aperture 73B of the suspension |oad
beam 53B and the aperture 76B of the arm nenber 52B, as shown in the Fig.7.
The V shaped edge 74A and 74B of the apertures 73A and 73B of the
suspensh obi Fehdneshet B§Aandda58Bcand membext A@dedepextieodeds fafornt ke

carriage_ 48. are ed _as the_d i .for caligning .the_center of .the
pi vot cg? ?f%%% % %g?hg?vagﬁg%g?%tQ%?lﬁhgfh%gg éﬁggksggggnﬁﬁfgf?%¥1the
center 33pea&ldhoMexin rhgsalhi gnaest ohet Bereeninembel 4beepgwuglesCarityt dge

42 to the pivot point_of the head stack assenbly 33 is described with
ref erentetbNRfE FrashssterrRy 26. heBedPe head of the hepdystacks The

Fig.10 €481 0SS ctk f JLh e a S I ] he frane
03 of 1he el a7 Sk arPoe Hevice 31 Slong aor; Reok ACSRowsoPECERg Figs. o
and 6. Tieclexef uted pardi dnsk638f The serendgmenBehad?t Beghbesi billthty since
it is de of the plasti¢c resin,.An t si-ze_of _the extended portjon 56
is so gg??dﬂéﬁefh%?agﬁengPBﬁaeaspgr POEE§6%58 grﬁ%gaﬂ Bgsg§§ Bﬁ& i vot
cartri dgeadiz 49séielyY sBapedtedgetRdAraipnel brerkt eBdaddpenti BRa36 igngages
with the outer surface of the pivot cartridge 42, Therefore, when the pivot
cartri&ﬁ?QEF?%e¢n%%r?eaFaPﬁengP?ﬁﬂﬁﬂoﬁorfrﬁn EBeoPULRE BRFEi age 48 pushes
the sideyelicof the pivet ganttbdgrya9%ehBetbes¥ shapgd gdgeg 74A and 74B
of the apertures 73A and 73B, as apparent fromthe Figs 5 and 6, so that

t he pi Viotexdpi¥idgesdrcestheyghed 80 ehengaspdpedredgbe7apmbad MaBewdifch
are the..dat | nt Iln this n i I,d 2_1.S,supposted
by onl v 15 VL EEHSr Fenblporat ShEE. che, fLERR A0 SELbhL AEnOer LS R BRY |
shaped £dgpartftofas he demdegi ababrhssgnbl yhd8A wbhae sheppmeinbag pei atr on

t he extruded portion 56 of the carriage 48 and the two, supportin oints on
Lhe v Ahittrdtie THER oF nE hERRRHE bV BREr 130 cBRBPHSHon I aHEPEhy (7t ho

cent er ddneo @ lrof usbetheadngbabahcasseabl Eess¥94tapded9B3ar anal zgned to
the center of _the pivot_cartridge_ 42, and (2) the di stance between the
cent er W¥9q Hef pivetmesrt r 1 ageIu2l hamede WREhebei Sreme aEsFhRedavd ue L1.

The pi vots1cait {498 ¢2-Lngh udes éh§§uﬂa3§e¥@iEEeiﬁrégéﬁg_Rﬂvéhglgﬁa”e 93 by

a screw 94, the outer surface portion 42S and bearing units 30 nount ed

bet weersalhee st tthie 29eanudt hecblererdescribgdrpaEergorti on 42S. ° _ [0061] The
reason for formng the datum apertures 71A and 72A and the datum aperture

73A on the suspension | oad beam 53A is that the distance between the center
27 of tfoodperture 73A (i.e. the

As described before, the 27 mm form factor represents the outer
si1ze of the housing 39, 1.e. length L of 42.80 mm £ 0.10mm, a
width W of 36.40 mm * 0.15mm and a height of 5mm (max). The
hard disk 32 is supported by a shaft 40 which 1s rotated by =a
spindle motor, not shown. The head stack assembly 33 1is

pivotally moved arocund a pivot point or pivot cartridge 42. The



~5,¢1i1 | 1 ~nn~ 29 rotating center of the pivot cartridge 42ﬂ5ndUh(’\a@@2
head has been defined as the designed value L1, and the center of the

head has been aligned to the center line CL1 of the suspension | oad beam
53A. [0062] (Description of the electril@al connection): The connection of
the flexible cable 37 to the carriage 48 is described with reference to

Figs.||lpitdr t3randgdd42ThachEiugled beshiwy Elssembiiesof30t hasf lséxawsl ercabl e

37 to the carriage 48. The Fig.IZ sho the structure of tge flexi bl e cable
37. TheFEFglP3 &h¥RE CBhECInAdc tiSoMBF SR 88 &St RE2FoistackoriSSAMRY ¢ he

connect889 PRASvBRcENeohlexiiblbedCamee mibnetheaFicenskd toRens theg Leonngat i on
of the connecting pads 66A of the upper head ginbal assenbly 49A shown in

t he Fi gnétand Bheurornécsiupplpads tEoBhef vichee omdd Kdad sglcebalrcddsehiiioy 49B
shown in the Fig,5 to the connecti.n ads 112 _and .11 n _the flexible cable
37. [OGE%YeAtEFaHeéﬁeR%SFktﬁéSP IbS EA6re 3707 l?ﬁo reRtaRp Fig.l2(A).
The flexh&l 8acall By34ni sreenstiatubed thye aakdr 8t sROBRI @8 B4 tdomeaond
portion 102, a third portion 103, a _fourth portion 104, a fifth portion 105
and a sheadl porei baadoslidsrspeREmRA Yt e PRgd. PRtangesordingoGearkaon

posi 11 0Bh00,2RAT LHLE 33! rol BLAMBLER 2-oAskhibonlRg pleg,_o%ﬁiﬂg g gary age
48 is inserted, 1s tornmed on a front port~.on of the first portion 101.
Four cobmeetihg phdsdata, intibclther data~recydrding~OacB0 donnechedetio t he

f our connect j ads ,66A .of the upper ,head nbal .assembly 49A shown in the
Fig.6 bghﬁtstﬁ%eg?ﬁé/ﬁibgg§s?SEﬁEBﬁVV§gcéﬁngé 'Hig*Pal¥ FTéérﬂﬁFcﬁ%EF@
connected tRethegf BVertapneethny cpadactbbBeoliirbe baweneheadxgbreakagasenbl y

49B shown in the Fig.5 by the soldering process are fornmed on both the
edges o37 t@enneett ther hpad 20d. thgogsfce coil 41 to the control unit

38.
[0042]

Fig.4 shows the various parts of the head stack assembly (HSA)
33 in accordance with the present invention. In the head stack
assembly 33, a first head gimbal assembly 49A is mounted on an
upper or a first surface of the carriage 48, and a second head
gimbal assembly 49B 1s mounted on a lower or a second surface
of the carriage 48. The data recording disk or the hard disk 32
is located between the head gimbal assembly 45A and the head
gimbal assembly 49B. For simplifying the drawing, the hard disk
32 is not shown 1in the Fig.4. The flexible cable 37 1s mounted
on the side wall of the carriage 48. The head gimbal assembly
49A, the carriage 48 and the head gimbal assembly 49B are fixed
by the pivot cartridge 42, a washer 50 and a nut 51.

{0043]

The head stack assembly 33 assembled by using an improved datum

system, 1n accordance with the present invention, for precisely



A latch portion or a latch structure 114 is fornmed on the front t
second portion 102. Two connecting pads 115 are formed on the se@gdﬂ”- %02
portion 102. The electrically conductive connection wires are formed on the
first, second, third and fourth portiong 101, 102, 103 and 104 to connect

t he pads 112, 113 and 115 to the control unit 38 nounted on the surface of

the fourddy pard iy 49 HO4a S Imbaf Vi 08tBe: 45 b Tand@ PSELLQD Oft he

connection wires I's showmn in the Fi3.12. [0066] The connecting pads 116 are
formed omidee cuirlf ade tof the sirriegerd$ ons 1d6s ¢l kehnecth tthef eomteeol tani t

38 to a_control_card, not shown, .mounted W thin the housi 39 of the hard
di sk dr oS ey iFes 36? %&%hﬁoq'?hseh%%srt?c%ié\é%fwt%"é T i b e RS "3% ERBwn
in the HpdtAad Firdsted ol ang dashed thaesaddilagd0s 409 and 1dPt0 form
the structure shown in the Fig.12(B). That is, the , first portion 101 is

. ) .
fol ded BFArB@idRgrless sanaustR helBack: $uf f HeWHf2 thlHe rstevpokn i Bhe 101 to
touch the urf f seeongd. s Ofed - f ggﬁf exd bl e
cable 3 ﬁ%%s“fét iogﬁg-‘gqe\(/)vir%% rses%gct tg&% eercar r?gggle% agés S ol\bh %(%Qt he
Fig.ll. and0Ghe carfidmel U8 ZEeXSdrihe posthe diaqgp pithD8ipsedf drewdl on a
side wall 118 which is verti)§a4 to t surface of the carriage 48. A

gui de nEiBERlogssemne o)y 1 mRF ‘ﬁéj%)ﬁgg%aar’fr?dm fui de menber

99 i ncl udes e <iek AYLd HeN945 RRrald edn th tder Stud apa-i3g (e «arg4 ages 48
and having one end coupled to the carriage and the other end, a side
por t i oncedBepaddinee/Clzoexhendisdénwal Longs tiddnravdigesheoandfcshpl bgaho t he

ot her end_af the i ppor i t . the
othor cAyek meerily o, b UGS PREdatll 0 IR a e ale
pi n 100tbs ther s tesr tlhmeodiar, sur faceedf inhéhei darpoatycons99BheT vl sGe@OVES
116 extendi ng fromthe surface of the side wall_118 to the inside of the

r

carri agEtE815r & 16 fed TP HFRETER iR CUE” S BT &P P % ormed in

each of -bhe Greeves LHwis shown iy the A gscddnand gt iUie secmdeporti on
102 of the flexible cable 37 is inserted into the grooves 116 through the

gui de ' crRewbegeod Burts Ifqumed dte KO rARVIFUIR Shodydsrait lenched ddesses 117
in the g&%%%%%dly®r€¥%ﬁ”H%MEﬂdh&é§3Jﬁéﬁ dﬁ% 6UEEJ'§E¥face of the pivot

cartridge 42 to guide the pivot cartridge 42 in a correct
position, as described later, when the upper head gimbal
assembly 49A, the carriage 48, the lower head gimbal assembly
49B and the pivot cartridge 42 are assembled, as shown in the

Figs.5, 6 and 7..
[0044]

In the following description, only the structure of the upper

or first head gimbal assembly 49A 1s described, since the .-
structure of the lower or second head gimbal assembly 49B 1s
substantially the same as that of the assembly 49A. The same
reference number 1s assigned to the same parts of the head

gimbal assemblies 49A and 49B, wherein the character "A" after

~he reference number represents the part of the upper head

gimbal assembly 49A and the character "B" after the reference



portion 101 of the flexible cable 37 is positioned to extend algditﬂhﬁ.QOQQ
wall 118 of the carriage 48, and the positioning pin 98 is inserted into
the positioning aperture 111. In this manner the first portion 101 and the
second portion 102 are positioned betwegp the side wall 118 and the side
portion 99B, so that the flexible cable 37 is automatically fixed to the

carri agenddberTHeprruaied | thengagensnt tioé 1deef | exdd| @i mabl ea%%%r}r@whe

carriage 48 solves the third probl em described before. . [0
(Descri pt3fon of the connection of the voice coil 41 to the flexible cable
37): , 05 J UL 2002 32 As shown in the Fig.13, two electrically

conductive wires 123 and 124 of the voice coil 41 are extended through a
hol e 125 0ard &tlhe side wall of the carriage 48. Front ends of the wires 123
and |24 are wapped around the wire positioning pin 100, so that the two
wires 123 and 124 are positioned on the connecting pads 115, respectively

on the secenRd Pl 0hdicdheidbexid) e cable 37. The plane of the second
portion 102 isin the X-Z plane. And, the wires 123 and 124 are bonded on

t he connecting pads 115, respectively. The wires 123 and 124 are cut at

portionsg, A and B, an he cut.portions_are renoved, [.0069] (Description of
the connB&t icgﬁr(}lagteh%éplla‘:t énaﬁ% ?% R aesﬁlchlf e 'casd‘]‘gé1 £75) :pC%Jr%esF"r%ﬁ 4 shows
the firskspertiter Hkfadderd liexd biiee cidrter 3 drerithel 65 ZHY adw-sd the two

extended _pl ates 95A and 95B in the X-Y&giane, viewed in a direction of an
arrow 126ementhd TFipgh 8 finame RRAEPR R Rk FuPatd o it tYiEp aerl B6A

and 068490 hasexlipaad Rales TSl malh AL 4 Afd ¢ Lk Afielnded.  and
before the stack of the head ginbal assenblies 49A and 4 on the carriage
48, t hefﬁ:bmxitble_e pdatslts'.dSbsinstjiaigao‘}ﬁcbmq e Sim: walde cfurtflesce 28A caped 48.
Vhen th%hge%gc In asli esss%r a{ceeS 2%% of the frame member 28 for
supporting the voice coil 41 and have elongated shape, both the
first and second members 46 and 47 have a resilience or the
flexibility. Further, the carriage 48 is provided with the

following datum features shown 1n the Figs.6 and 7.
[0046]

The Fig.7 shows a cross section of the head stack assembly 33
along a line 60 shown in the Fig.6. As shown in the Fig.7, a
datum member, which includes (A) a datum pin or a datum member
57A operating as a first datum feature or a first datum point

and (B) a datum pin or a datum member 58A operating as a second
datum feature or a second datum point for aligning the upper .z
head gimbal assembly 49A on the carr:rage 48, is formed on the -
first surface, 1.e. the upper surface, of the carriage 48, and

a datum member, which includes (A) a datum pin or a datum

member 57B operating as the first datum feature or the first
datum point and (B) a datum pin or a datum member 58B operating
as the second datum feature or the second datum point for

aligning the lower head gimbal assembly 49B, 1s formed on the



and 49B are positioned on the carriage 48 by using the datum syst SIJAAL 02
descri bed before, the connecting pads 112 and 113 of the, first JE t 1%&
can precisely contact the solders pads 120 on -the connecting pads 66A and
66B due to the novenent of the extended2®l ates 95A and 95B in the direction
shown by arrows 122 based upon their conpliance or flexibility. In this

state, thgobeadr-ghphal ;agsenbld aowiIA G AL e thackad Qaghgcarriage 48
by the tacking operation as described with respect to the Fig.9. 05JU

L 2002 BBr{bero] tNextartrhagsoli@er spddyme20 vartd pef lapwedure Sénndtte t he
connect 109, pads 88A: L0 LS.COMECLLNG. RadaH AN CRReGt N o

connect ¥ e connectrng pa 0 that the on the
head gi#hal aassenbl i es 49A and 49B axe connected to the control unit 38

t hrough the connecting wires on the integrated wiring plates 54A and 54B
and the flexible cable 37. It is noted that the five connecting pads 66B
includiﬂ% iﬁ? | eft nost pad 66BL are fornmed on the | ower edge of the first
portion % . " The pad 668L is described below. [0071 ] (Description of the
connection of the nechanical parts to the reference potential of the

electrical r,,ircuit) It is noted that the fiv onnecting pads 66B are
formed BPetrBrRkiGRARE ﬁpﬁté“§§€rﬁﬁe?h¥lFéﬂ€rpﬁ@%& ggﬁ%al assenmbly 49B
faced to one data recording surface of the hard di sk, as shown in the

Fig.5 while the four connecting pads 66A are formed on the extended plate
95A of The iLppegrated yimbab BissrbOYA49A faeBed: BYt karechérveasa Tosor di ng

surfac h I.sk sk i \nskhe ki g6 h omhectizng pad,
i.e. tﬁggé%% g%g%?gogkéhghgggsgggglgh1FHeI§x?gn 8gggl2P8E9§Bgigl§6%ﬁécted
t o t he steshani cphrpactdarnektudedure blficahapdtdosk 68r,i desdevbed 34 tiltr,ough

the portion 69 shown in the Fig.5. [0072] FEiLg..l5 sho the. crgss section
of the %% rtReutever ?ﬁ@dpgﬁﬁpag Bgsgﬁgéﬁ]4Rhtﬁ80ﬁpg?§wih§ §&9crirb88%ef or e,

each ofy¢ henis point of time, the Fig.15 is referred to describe the
three layers. As shown in the Fig.1l5, the three layers are a
supporting layer 63 made of stainless steel, an insulating
layer 64 made of polyimide and an electrically conductive layer
65 made of copper. A head/slider assembly 43A is mounted on a
flexure, not shown, formed on the front portion of the
integrated wiring plate 54A, and a dimple 67A is formed on a
surface of the suspension load beam 53A to face to the flexure
which supports a head/slider assembly 43A. The dimple 67A
supports the center of the back side surface of the flexure, so
that the flexure and the head/slider assembly 43A can perform a
gimbal type motion, as well known in the art. The read/write
head, not shown, such as MR (Magneto resistive) merged head, 1s. -
attached on a front side of the head/slider assembly 43A near
to the front tab 44A. The MR merged head contains a read
element, a write element and four connecting pads, not shown. A
first pair comprising two connecting pads 1s connected to the
read element, and a second palir comprising the remaining two
connecting pads is connected to the write element. Therefore,

four connecting wires 69A and four connecting pads 66A are



0 5 J+UL 2002 34 integrated wiring plate 49A and 49B includ£L5tdLJL+2QQ2

| ayers, i.e. the electrically conductive supporting |ayer 63 made of
stainless steel, the insulating | ayer 64 made of polyimde and the

el ectrically conductive |ayer 65 nade @' copper. The electrically
conductive supporting layer 63 is electrically connected to the suspension
| oad bepmRSB endehbe; arayrRRbEr WB2BngTheasuspeasbonekendnbeame53B s
electrically connected to the suspension | oad beam 53A through the pivot
cartri dues d2comppler ol ageectphi dALPy 1&dnddet p¥Eepdedr PARtea858hown in the
Fig.7. The electricall nd LV LvVQt teg 135S ted.on the
electri%%ﬁ?ﬁi%%%ﬁﬁcgfeé §8§n§9§3n§g§e9§f ggés%gggsfég?ﬁewgggHPCPlf6673]

Ref errisynt orhidecbhfectbnggpbts abat hedpohti enré8, fvheconpperihayehe65 and
the insulating | ayer 64 are rennvegeto form.a reéess for ex osin% t he

suppor R3S | 85k ragad, thagMBnmereet PEaF §reohdGREFveN kb er PXFeR9e3 such as
silver, is.deposi ted, Lot epthenteeessyand bhecsdr {acegeficbhe,coppgr |ayer
65. Si%%éﬁﬁﬁe cobp%rn%ayer 65 extendg to the connect?ng padw668L§ as shown
in the Hiagtd,5441i ¢ hElekeblei cahkyertnddedi péaptechdhi cah paeksiof thieeZhard
di sk drjve device 31 are connect to t referenc otential ,of th

el ect r i CHETH i 1 THD 5?8§8ﬁt°§ gﬁeE§Ba?ZV5é% 0 %fgtfi fﬁ%gﬂﬁgggf éﬁﬁect.
The ESR&{f&cty imansrt kit e tiherdmewad calripay s e Szectical |y floating
fromthe. _ reference potential of the circuit, electrostatic charges
accunuleamnertitre aEchani pafspibpstoatbiet hberibheagrbife3dakfigedtsy t he

di schar : ecLrestathc charges. [0074] 05J UL 2002
35 (Eegggiplﬁ%%fo ?ﬁgy%gégg??%n of the washer 50): Fig.l6 shows the
operation of the washer 50. The washer 50 has a tab or portion 128 extended
fron1tgf(ﬁﬁigpheral of the washer. At least the tab portion 128 is nade of
a magn q& terial, but both the washer 50 and t he extended portion 128
can be nmade of the magnetic material. The washer 50 is fixed to the bottom
surface of the arm nmenber 52B of the | ower _head ginbal assenbly 49B by the
nut 51, The igHR@ra red el Figd| BL2Es PAAt 1EhE1¥RE et ®r SEEBSPSE PPOACRIS | s
moved ' ade sl agk; gasenbl ¥eRdBer WieRe t BE, head 15 ack assenbly
33 is %%%£%E¥%£pﬁ%q§ﬁt§rgﬁngt s%gnd by p%si?fon o%_th% ranp el ement 45 by
t he voiigetamid tembtwir{MCMplathi BAA| Socbhst Fented byneheLyvaifceheiloard and
t he magnet fixed on the frame, th ah. j i

nat er i eﬁ@f%%ﬁnﬁ?%n%% ?Be?ﬁ%egea¥é§§ %ogfggéﬁéggb%ﬁge%%gﬁgg §§g9§%dgfs
attracterk it eskagei apgneri anéli ehd BR hbhednegnetd@4igaad tvheuengnet 34

and the tab portion 128 generates Ege bigs fo cg for.staéing tgiﬁhegg st ack
assembpeds e tHerutRE I hdst Lsfop Posi b 8ﬂ?a%% 79} T PRIvBL P T Rndtft 7 i A fhe
art, whenddiesRoverond thsmhesd dhaktHei yemdeuneeri 524 uspedaskimbl Ba head
stack assenbly 33 is _ autonmatically returned to the outer nost stand by

position on the ranp element 45 by the following automatic unload circuit.
. _ Thedgfdq "unl oad” neans the novenent-of the head stack assenbly from
the position on the hard disk to the stand by position on

(Description of the suspension load beam 53A):

The suspension load beam 53A 1s made-of resilient stainless
steel. The suspension load beam 53A 1includes a rear portion, a
bending portion defined by an aperture 70A and a front portion
supporting a head/slider assembly 43A. Two apertures 71A and
722, into which the datum pins 57A and 58A are inserted,
respectively, are formed 1in the positions on the suspension

load beam 53A to precisely align the center line CL, of the



the ranmp elenent. The automatic unload circuit includes a capag oglwﬁvzﬂgz
a first termnal connected to the power supply and a second te nedl
connected to the reference potential, and a switching circuit connected
between the first terminal of the capac?dor and one terninal of the Voice
coil 41. Wen the , 1" 05 J UL 2002 36 power is turned on, the

swi t chi Basgkehelich l$addinwan @33 wndHdaanpacilione ic3,cbar grd. cXbenathe
power is turned off, the switching circuit is turned on, and the charges
stored 8 ERE EQpREIAGSILY HFFN i€ (Y FROSRHIRE WSS the enhsre athehrad
stack a I rd t j $d i r ner.at ed by
the t ab%grg?i )éﬁte%gg]r%n %'?r?zft %‘geng%/a%%%oié t rbe %{&Ss%ﬁ?%\?’éa%ﬁ gﬁ g?uese& t he
head st daekeasaeehl witrd ref ol =dte tHA starnthdydgragirntddowadfdeen, t he sgesnaf f of
the power. [0076] The dianmeter of the wire of the vqQice _coil 41 of the

pr esent aPﬁ%"%Htrieoﬁrcé‘n doe- W AP g e e7s%ft:hfe°§s pfi?c&@rﬁqyt girgz ithe Qrpter

resisti it yhaf pi e tWidg t8adRfe 1@ Ao I Verdthan o tlMBpese tlhats s ¢ e
constant of the coil 41 is sufficiently long to continuously flow the

cur r ent ther cagrehget 4dn d¢f-fe .oftheh@ipwte roittercdbyrhiehdead s&ackperation with
a high reliabili an Je fQr . VAN tate 0 t bias force
causes T Sewgh e§§ ?3 §?§§E§{C%hg§%hf%$¥ﬁ%%?é§¥gﬁ%db%e%§%¥ an% en the
power ofehberhagdthlieskhpdritueedendzcd s altighred tof ftheThenaktr a¢t e f or ce
applied to the tab portion 128 by the nagnet 34 is sufficiently keep the
head stBEkshs2BREFYTS3 St (The SHAEYRF FositiRPERtIRG RS t&r A26P of t he

pover, Pyini §hérfah5§1tette*ia%ft %edrgil\(}dw cfalq»rt@qc@e 4be YEM Lok RASLL i7apl ng the

MR heads of the head stack assenbly 33 along the radial direction of the
hard di skcB2ddar enY shepesadtws t7dAopadati semithacafere potiya oat, t rthet i on
force by.the nmagnet 34 can _be _ignor urkng the read/wite operation.
[0078] L trEeTELPE w570 h o Beraiperan oT ot Al EERaG CFoEPRaBRYER | ng ¢ he
hard di skrdridgedegi.cah bpedthinestc2st ap, fotmel bait ther kuepeh@lononoaki ch
t he connecting pads 112 and 113 are faormed,, of the flexible cable 37 is
posi t i OB on>Phe TERJBPRAITUTELE25Y 15n& OCTER &G 244 Inadoqbher PREE hitten

referenge tQ the EL9$iblheand 13enVRhR PRRNC WAL B2t Bagseeand Rortion 102
of the flexible cable 37 is inserted into the grooves 116 through the guide

menber H9tbedi knthethat dhtyor BPeT t1ESSedAgesIn’Eh /t KesPecssyedvE1Piin the
dabl o 37T E e PP S e A Sy The S da marr ot B o Bhe carri age
48, andstéweeposohi dDoedgbpam S8A,s anals ent egeruget A€Apasi foemedgoapeathieur e
111 so that thecfl eyl g cable 37 J g automati cally fixed (g (e carriage
than the diameter of the pivot member or the pivot cartridge
42. The purpose for providing the extended portion 75A and the

aperture 76A 1s later described with reference to Fig.8.
0050}
(Description of the arm member 52A):-

The arm member 52A 1s made of stainless steel, and the
thickness of the arm member 52A 1s thicker than the thickness
of the suspension load beam 53A. An aperture 76A, diameter of
which 1s larger than tne diameter of the pivot cartridge 42, 1is

formed on the arm member 52A. Two apertures 77A and 78A, the



f0079] In a second step, the first and second head gi nbal assengyl g
49B are positioned on the carriage 48, and these are tacked byrwl%l“ﬂjtkzg 2

pin 92, as described with reference to the Fig. 9. [0080] In a third step,
t he connecting pads~112 and 113 on theé3 | exible cable 37 are connected to
t he connecting pads 66A and 66B on the extending plates 95A and 95B,
r espectdivatet,erans twiel vloi ee cbafrgekr tkan2B8handirddtarecbontieddanutrhe

connectin ads as ribed-with.reference to the Figs.Il, 12 and 13.
[ 0081] apeg‘:tp%%s J La%g.gfég"’fﬁ gofﬂﬁ?tﬂnsﬁéﬁ,afrﬂem?f‘ Btt gfé"i Ihel eaned to
renove cadest deal tHd U OF t@Ret heva cond annaate byl Ughag aowehk kpawa

technology in the art. [0082] In a fifth step, the pivot cartridge 42 is
i nsert ed it dHarapRetrese TIANA 7B 555, 768SRAEt 78BLY anBhehapsttuckeure i s

fixed t . 1 he_nu gdesced b it h f nce_to the
Floa Gif e AN Tooua ot e Seirpefnrerhe &F the leafrE5380ARCa on
t he fram@O3Hey dde nibO4, 525 desassdratdl edltdn referengeeho1bhelbihg. | O
[0084] [Alternative enbodi nent] Although the present invention has been

descri B&& by 3si ng t he

[0051]
(Description of the datum system):

In the following description, only the datum system for
aligning the upper head gimbal assembly 49A is described for
simplifying the description. And, the description about the
datum system for the upper head gimbal assembly 49A 1s
applicable to the lower head gimbal assembly 49B.

[0052]

It is noted that the present invention relates to the datum
system for precisely aligning the head gimbal assemblies 49A
and 49B, which are assembled in advance, and the voice coil 41
to the carriage 48. Therefore, 1t 1s assumed that the three
parts, 1.e. the integrated wiring plate 54A, the suspension
load beam 53A and the arm member 52A have been assembled, in
advance to form the head gimbal assembly 49A. In the assembled
state, (a) the center lines CL; of all the three parts 52A, 522
and 54A are aligned to each other and (b) the distance between
the center 27 of the aperture 73A, which 1s later aligned to

the center of the pivot cartridge 42, and the MR merged head 1is

the designed value L;



.enbodi nent of the data recording device, which includes one capr agge|j4
two head gi nbal assenblies 49A and 49B, the _ present inventioﬂ!iath,tL\a%Z{]m!d
applicable to the data recordi ng device which includes one head stack
assenbly wherein only one . _ head gimaal assenbly is nounted on the
carriage, and to the data recording device which includes a plurality of
carri agesbdherein the head gl nbal assenblies are nounted on each of the
plural carriages. In the case that the plural carriages are used, the voice
coil is nmounted on one of the plural carriages. [0085] 05 J UL 2002 39

Al t houghethe; gL senebe seranakert ackisng7pi Bnd2 seRdenokhpl agkig aG@Siak)is used
to tack the head ginbal assenblies 49A and 99B on the carriage 48, as
described with reference to the Fig.9, the pin can be integrally forned

with t o L ag 8 Fi I alter [ t acki ng
operat?@% g¥£?ﬁegﬁ§§8 %?ﬁbgbAésggﬁb%ﬁggggggggﬁﬁ &E@ ggktﬁgdcgﬁﬁiage 48. The
t acki ngpet tsr&295aade92B @pement egr &hky choriedewdBhthhe cher hpge td&amade of

plastic resin. After tge Eositioning %f t.he Qead i nbal assenblies 49A and
49B orPt hetlkapyoBgehagh £RE PAYRENGEPiThEESA%and g?ﬁa§?€'piés%€ﬁaﬁﬁdthe

force pod.beat tREPEL 8dei BathR dihestnoanal taLr QWeo4Aq200m9LBn §@al hat the
head gi nbal assenblies 49A and 49B are tacked to the carriage 48, as shown

i n t heasighowi7. 1i008&] FEgg Sl BAAR  shibas laner §9spaesingntbfougb sheucture in

which a spring type rin 34 is _used . | ace. of nut shown in the
Fig.l(fe?g%ﬁ%c?£1§§ertb?§§eﬁpg Fﬁggggn?ﬁgu eglg§A§9$h%ngu§%%n§Fon | oad beam
53A, tihwecradéd ageot8théheesuspenshenchoask tieaafaBB wk tdsanvnyesber 52B
shown in the Fig.1O The plan view and the side view of the spring type
ring 134 %EPea’S%g‘?ma:i @S, SRV IBEB)FL AP i i GENRA Worsen 4he £4EeHm

surface; of ¢fl€is defined by shifting or rotating the line 60 by the

angle ¢; 1n a counter clockwise direction.
[0054]
(Description of the total weight of the HSA 33):

Since the total weight of the completed head stack assembly
(HSA) 33 of the present invention 1s balanced at the rotating
center of the pivot cartridge 42 which 1s located on the center
line CIL,, the total weight 1s described. The total weight of the
head stack assembly 33 1s a sum of:

(A) the weight of the carriage 48;

(B) the weight of a porrtion 119 (shown 1n the Fig.1ll) of the
flexible cable 37;

(C) the weight of solder for bonding the connecting pads 66A
and 66B to the connecting pads 112 and 113 of the flexible
cable 37, as shown in Fig.14;

(D) the weight of the head gimbal assemblies 49A and 49B,
wherein the assemblies 49A and 49B have the same structure and

weight, and one of the assemblies, for example the assembly



spring type ring 134 are fitted into a recess forned on the sid urmng
the pivot cartridge 42, so that a top edge 134B of the spring tﬁhs J'

pushes the washer 50 and the block 133 in a direction shown by an arrow
136, cahereby the washer 50 and the bl @k 133 is fixed to the pivot
cartridge 42. , ,. 05 J UL 2002 40 [0088] Fig.l9(A) shows a cross

secti ot ¥, tirckedest the dymwhédpen S2hypehei pgsasssian ubeadi hepinabdaof t he

nut 51 sh in the Fig LQ The p i an he side view of the C type
ring 138 \r/%e}’esh]o%e?%a?%% ﬁgf?%(%?gtél{'hgx%tgrﬁ% ring 135 is fitted into a
recess (mr ng¢k aped sé getisalr facee ofot heapi vot cartridge 42, so that the
washer 50 and the block 133 is fixed to the pivot cartridge 42. [0089]

[ Meritorious effect of the Invention] The present invention solves the

vari ous 4y | ens, as described before, caused in the case that the data
recording ice including the hard desk is mniaturized. Brief Description
of the Drawings: Figure 1 shows a structure of a prior hard disk drive

device. Figure 2 shows a structure of th ri or head. stack assenbly. Figure
3 shows'PesAniRfiAR f the Hat FBELSk ‘Ei‘%i T dERA TS 9 hckbriantaSwi T h the

preseniogyMeyd ofB) , _ Figure 4 shows the various parts of the head stack
assenbly in accordance with the present invention.

The voice coil 41 1s inserted into the space defined by the
frame portion 28. The center line of the voice coil 41 is
represented by the line CL,. The total weight of the voice coil
41 is balanced at the center line CL,. The center line Cl, of
the voice coil 41 is shifted from the center line CL, of the
carriage 48 by an angle 0, to balance the total weight of the
completed head stack assembly 33 at the rotating center of the

pivot 'cartridge 42 which 1s located on the center line CIL;.

[0056]

(Description of the alignment of the HGA 4SA to the carriage
48) :

As described before, the two apertures 71A and 72A, into which
the datum pins 57A and 58A are inserted, respectively, are
formed on the suspension load beam 53A. It i1s noted that these |
two apertures 71A and 72A on the suspension load beam 53A are
used to align the head gimbal assembly 49A to the carriage 48.
More particularly, the diameter of the apertures 77A and 78A on
the arm member 52A 1s larger than the diameter of the datum
pins 57A and 58A, so that the datum pins 57A and 58A engage
with the apertures 712 and 72A of the suspension locad beam 53A,

respectively, as shown in the Fig.7. In this manner, the center



Figure 5 shows a plan viewin a X-Y plane of the upper head gi
assenbly, the carriage and the | ower head gi nbal assenbly. -fd*ﬁ JE”HQUUZ

Figure 6 shows a plane v~.ew in the ~~Y plane of the parts o the upper head
gi nhal assenbly and the carriage. Figurg.7 shows a cxoss section of the
head stack assenblx along a line CO shown in the Fig.& Figure 8 shows a
separ atdins RderPEdthet heed ohalhRdadsgembaly 49%entiby vWhdAhamtiet kenhtead of

gi rnbal_,as I re 9 s t cki operatiaon of the HGAs 99A
and 99 h%n§%%? céﬁ%%hge ure3%8%§% {b % e<%$g§§P§%éF? oPft ﬁ%ehead
stack assenblgy amd the frane of the hard di sk drive device along a line A-A
shown in the Figures 5 and 6. Figure 21 shows the nount o the flexible
cable to the carriage. Figure 12 shows the structure of the flexible cable.
Fi gure3dsshows the connection of wires of the voice coil to the connecting
pads on the flexible cable. Figure 1~! shows the connection o the
connecti ng pads o~ t he uppex head gZnbal assenbly shown in the Figure 6 and

th ti he | i I h the F
5 To tRESFFEAPBCE CabltEe FIGUE o5 SHOUEAd B G88 Yol fBn W the O

struct gaerobgkhas) :

F1g.8 shows a separator 79 inserted between the head gimbal
assembly 49A and the head gimbal assembly 49B. When both the
head gimbal assemblies 49A and 49B are mounted on the upper
surface and the lower surface of the carriage 48, respectively,
as shown in the Fig.7, the separator 79 having two extruded
portions 90A and 90B formed is inserted between the extended
portion 75A of the suspension load beam 53A and the extended
portion 75B of the suspension load beam 53B to prevent the two
MR heads supported on the head gimbal assemblies 49A and 49B
from colliding each other during the assembling process of the
head gimbal assemblies 49A and 49B on the carriage 48, as shown
in the Fig.B8(A) and (B). The aperture 76A of the extended
portion 75A engages with the extruded portien 90A, and the
aperture 76B of the extended portion 75B of the suspension load

beam 53B engages with the extruded portion 90B.

[0058]

(Description of the tack of the HGAs 49A and 49B on the

carriage 48):

Fig.9 shows the tacking operation of the head gimbal assemblies
(HGAs) 49A and 49B on the carriage 48. The tacking operation 1is

performed before the insertion of the pivot cartridge 42. A



portion 68 shown ~. n the Figure 5. "' ~~ 0 5 JUL 2002 42 fig 1 h
the operation of the washer. :figure 17 shows the alternative fﬁaﬂﬂ %ﬁﬁz

operation of the HGAs ~9A and 49B on the carriage. Figure 18 shows a cross
section of the structure in which a sg ing type ring 134 is used in place
of the nut 51 shown in the Figure 10. ure 19 shows a cross section of

the st @AUNS B+ WIT AT 3y det 35 g 159538 1R I5F rhdh 7avdhethrit 51

shown iy DesGf ity of nbod 5 ive
devi ceBgJetrh%Iarlrédg%ifk%jg o Head sr{gack assze}?r%l y34. peﬁ/ja%unre%a%ﬁ Cgoﬁfte}?é crush

st opper3Gpeanswrer Joufa;‘srb@trmpﬁo%ksﬁhe Fresai thlee bl tthe \tcamm | 42, . . Pi vot

cartri e43s. Head/ s der senbl y45. Ra st rrenber

S SR e s Qe MR R T N e dnd nd
assem'a}ﬁ@@*tur\éasél%@f tl‘N!Jtﬁgn me‘h’ﬂﬁém,r as ;shdbh 53 -the %«i%@éi)o.n | oad
beam 54 . Integrated wiring plate 55, 59, 71, 72, 73, 76

Aper t uN@Xs7, tEk@ ‘top Dkl BB the Rigdt tRARF iy ef ghe  tagkinig apimg
I ayer ect %g;&__{l MEy Ry ot ect i pad
- @% haﬁe c?rd %SJB the rame 95 ... Exa?:gjnci'%jzﬁ ag%EQéjlr%Oé%ﬁ%ewrrenber
128 ..arEbMSﬂ@&&[ﬂﬂdlgﬂB()éb\kﬂaﬂ_ﬂHKXhead gimbal assemblles 49A and
49B are tacked tc the carriage 48, as shown in the Fig.9(B).

[0059]

(Description of the alignment of the pivot cartridge 42 to the
HSA 33):

After that the head gimbal assemblies 49A and 49B are tacked on
the carriage 48, the pivot cartridge 42 is inserted through the
aperture 76A of the arm member 52A, the aperture 73A of the
suspension load beam 53A, the aperture 55 of the carriage 48,
the aperture 73B of the suspension load beam 53B and the
aperture 76B of the arm member 52B, as shown in the Fig.7. The
V shaped edge 74A and 74B of the apertures 73A and 73B of the
suspension load beams 53A and 53B and the extruded portion 56
of the carriage 48 are used as the datum points for aligning
the center of the pivot cartridge 42 to the pivot point of the
head stack assembly 33 on the center line CIL;. Next, the '
alignment of the center of the pivot .cartridge 42 to the pivot _ .
point of the head stack assembly 33 1s described with reference

to the Figs.5, 6 and 10.

[0060]



*0 53 UL 2002 -44 Cains: 1. A head stack assenbly for a da r r o
di sk drive conprising: a carriage on which a coil is nount edbaiﬁﬁﬁgm
first surface and a second surface; a first head gi nbal assenbly nobunted on
said first surface; and a second head gi nbal assenbly nounted on said
second surface; wherein a datum nenberz2d or positioning said first head

gi nbal _ass ly on_said first surface .and for _positipning,said second head
gi nbal ngs?ﬁrgl’yooﬁhsoéﬁsd té’eeco%d)sssur?eacgt_elqrb ?%r%ed%ﬁ?ifc%%& ASHFHY st
surfacgzapfdsahd Fecard SurdRathothaal diey nagere oA e sliagky assenbl y
according to Claim1l, wherein said datum nenber is two datum pins spaced

from edéheofhédr shamih eachHhsf Bdis ¥ iand Ghedd gisiaiudess @it cand s
second a i_bal |y hast r.tur jnt; i aidt dat um

pi ns aFggi ?fgg?rgg&e %%:%ga%t it\Pe ?le?{biaﬁe% sgﬁjééc lg:s\sye}'n%]%feaggort |eng to

C ai m gravhererassai.d 26al,r itage diaske af aper texrt@ndeid pshitdlora 5@ Vet genber is
inserted, and said aperture is |ocated between said two datum pins. 4. A

head sf8&koBgdebrf dbcordtrpdas @AthoR AmeRdiorms Bife BY&dSisngNehr ough

sai d tyo. dat joyRi-Ag S 4iNGd rtgﬁ W QR LLURe Higne Vﬁ%%e'%qjxien%éét%n@iekd

| ongi t'udi nal direction of said head stack assenbly. 5. A head stac

assenmbpgragoor Béngnyageisaivhth thiserditen kainfacsl ofeityiet pdfvodai d head stack
resemcryrFoiaeadte rResRARRE ar iR T e PRy CRTRgLSa%0 47 fdge on which a
coi |l isnseuEkaq, thackudiriged fdordi susicacs aheé aa3ecand I8 basheandHm@vi ng
a first aperture into which a pivot nenber is inserted, wherein the

side wall of the pivot cartridge 42 to the V shaped edges 74A

and 74B of the apertures 73A and 73B, as apparent from the Figs

5 and 6, so that the pivot cartridge 42 is aligned to the V

shaped edge 74A and 74B which are the datum points. In this

manner, the pivot cartridge 42 is supported by only five

supporting points, i.e. the two supporting points on the V

shaped edge 74A of the head gimbal assembly 49A, one supporting

point on the extruded portion 56 of the carriage 48 and the two

supporting points on the V shaped edge 74B of the head gimbal

assembly 49B, whereby (1) the center lines CL; of the head

gimbal assemblies 492 and 49B are aligned to the center of the

pivot cartridge 42, and (2) the distance between the center of

the pivot cartridge 42 and the MR head is the designed value L,.

The pivot cartridge 42 includes a stud 29 which 1is fixed to the

frame 93 by a screw 94, the outer surface portion 425 and

bearing units 30 mounted between the stud 29 and the outer .z

“

surface portion 42S.
[0061]

The reason for forming the datum apertures 71A and 72A and the
datum aperture 73A on the suspension load beam 53A 1s that the

distance between the center 27 of the aperture 73A (1.e. the
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| oad beam haS two apértures into which said two datum pins are inserted,
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di anet ek09%2kai d second aperture is larger than said dianeter of said pivot
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menber, and a portion of said carriage is extruded into said first

apert ur Qesadiphidnpoft ktba ekxerctdedalr eensacdiealri age pushes sai d pivot
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is inserted into said second aperture and said first aperture. 7. A head
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the connection of the connecting pads 66A of the upper head
gimbal assembly 49A shown in the Fi1g.6 and the connecting pads
66B of the lower head gimbal assembly 49B shown in the Fig.5 to
the connecting pads 112 and 113 on the flexible cable 37.

[0063]

A plan view of the flexible cable 37 1s shown in the Fig.12(A).
The flexible cable 37 1s constituted by a first portion 101, a
second portion 102, a third portion 103, a fourth portion 104,
a fifth portion 105 and a sixth portion 106, as shown in the
Figs.ll and 12. -

[0064]
A positioning aperture 111, into which a positioning pin 98 on

the carriage 48 1s inserted, 1s formed on a front portion of

the first portion 101. Four connecting pads 112, which are
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A latch portion or a latch structure 114 is formed on the front
end of the second portion 102. Two connecting pads 115 are
formed on the second portion 102. The electrically conductive
connection wires are formed on the first, second, third and
fourth portions 101, 102, 103 and 104 to connect the pads 112,
113 and 115 to the control unit 38 mounted on the surface of
the fourth portion 104. For simplifying the drawing, a portion

of the connection wires is shown in the Fijy.12.

[O0066]

The connecting pads 116 are formed on the surface of the sixth
portion 106 to connect the control unit 38 to a control card,

not shown, mounted within the housing 39 of the hard disk drive
device 31. Each of the portions of the flexible cable 37 shown

in the Fi1g.12(A) 1s folded along dashed lines 107, 108, 109 and

110 to form the structure shown in the Fig.12(B). That is, the_, :
first portion 101 is folded by 180 degrees to cause the back
surface of the first portion 101 to touch the back surface of

the second portion 102. The folded flexible cable 37 is

positioned with respect to the carriage 48, as shown in the

Fig.11.

[0067]



I'wr mhe”Y] ca] ca] ca] c(a] c(a] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]calca]ca]cé&al
ca] c<al] c<a] ca]ca]cRa] cal]calcalcalc(a]ca! vwu- . g 2
?6=}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c(a]c( aq a] ca]LcaPca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =(d: AWZ[ g4Gh} wr mhc”Y] ca] ca] ca] ca] ca]
c(aUc(a]ca] ca]ca]ca] ca]ca] ca]ca]ca] c&a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] cal >[ >2 31

k&IN79| wr mhc~XU] c&a] ca] ca] ca] ca] ca] ca] ca] c(a] ca]ca] ca]ca]calca]c(a]c(aUc(a
] ca] cahgal %%1501691(&%] fade(2d cadpadsalcad cd @OWa11 118 which is

Lgl X" AWEHSI SYSN $S#9n %0088 &{ &&} xsni d_ZU] ] ca] ca] ca] ca] ca] C}Z aJ] ca] ca] ca]
ca] ca] v&rd(iajada]tea] B Gat]meaq c%l] Jcﬁa}%] @‘&a}h@a@@laqb@q@aq&a]kaqmeea] ca] c&a] c&

I &&' - *** .
?\ ey P)?Eﬁecf f\%} ng %%%Jaﬁ ca]]%a Rei a? 2 a5 B EA ) Hie %4 ca) ca]
C( a] caheales] ol claic@laicr@d A tesy Czﬁ@a}ﬁﬁd:ﬁas}m'paralrl{ell to~ 2224 V150660838888 9

] o]>>| ﬁbeoqamﬁmtﬂef(aa]c&d]?aq%]w C%E}?a‘]’%‘a]](ﬁﬂ Ic@)qooc@]q:aqaquqqg EE}!@(&] EE]F E?
cal Ca al.C C a

Lt }gﬁ% g%g%g:@gac A {2l sl cal g ad 63l sl calop! 77 3@ Q@BBNOBEJERE

QR wr ahd"}ila{]\ﬂa:]g:a:]m]emi cadugal] exd] m]‘dae} odtjea]ara] ofia]tiad aa:]p:q:}dzadrcai caljc(a

] ca] ca%ga] cal ca] ca! ca! ca]@% cg%&g %%%R@qﬁ%x]x%azzwﬁ ]h [\\\d] i\t(::a}/vc

a] ca] Cﬁb@%]l%l @@]E%Jrﬁ_ﬁ]tf}asl 168 Ld ] €8] At 3 Sl G il Gl Frelﬁ?@[i?@ee) frf
sffhg! h(hihhh ijWjjjjjjkwk~kkk| vql gb] X] ca]ca] ca] ca] ca] c(aU] c(alc(aUc(a]ca

] ca] cafeaes] ea] ddle At Hwdacs f cHle adids qrtajavdn] jxa] ca] ca! ki Bl

| 7mt

v:vA\%ggm%g{gu%?\%&%g%g{%%@gﬁ% & J ]%Lﬁu%gaﬁ fcat]hcea]scla eca acla ca]] a‘] caJcalc
aj Cagcgh]é( aid]sti]@@] iba‘] fﬂﬂei:aiail&lwetaq&adm@]?mim cai dﬂiéﬁ}cﬂa%nlza@]rg}emaﬂ% i ! R]OF}

XSni ca)] cal] ca] cal.cal] ca al cal ca C al] cal cal.c calcal cal]ca]ca
] ca] caf%g] EYR (e clzi] cdl% cdf]oc‘]é']ec%@rl Elc}k ﬁ/rtrchflc@f} éJ S @a% (:'é'} 4} ca] ca
] ca] caj gakeal ehalscalicalealica] Glaiéiaéé@drcca]ﬁkl@airpa]@alaa]&aﬂ Cﬁ]e@(ﬂsﬁ]é( alc(a]

| EDUP b
(F:zﬁtf is GRE1E] ]3]7ca]s(:a]r@<%]t@&] éa]t@a]‘%f’aﬂ (ﬁh’]‘?ﬁ’d‘]%%]]éaﬁ cté]lt%ljg@( aqftea]qm]ct%] ca] ca] ca

Lgﬂ:g?lg%?bg?] 2 %?J a ca ce;](l%]a cal ca] c(a] clgl] caﬁ% ca] cal c\a% rIj%ttzca S]ce; g]&gﬁ}

ca]ca]éaycapcaheapgab&es 116, as shown in the Fi1ig.13. The first

]G(; ;fgg%g%gé%ag% %]a]q%’]aﬁcgt]é]c g;;lal]cbal] CaJ a%’FaL] Ca;‘Jo t(iaé]neaoa Cl:(oa]e%c%:]ecnac‘i ca] cajca
UHqvP] abbhiqturkisa\dd calicalica] o Ctﬂié:ai#ma]aczﬁﬂzma] @aﬂd?&]r@]pfbﬁmﬂlcﬁﬂ]r@] cajc
a)J cal cal cagca] ca] ca] ca] ca].cal ca] Cél%]] Ca%f?}] ca]cali:e=wG _6wxrw w mc”Y]]ca
] ca] c(B}B( dPcafcapeqreartalts] e A a] o) cfé]lc?a] ca] ca]
Ca]Ca]ﬁﬁhﬁ@LC%L%aEQQEQakﬁﬁﬁ%QﬁfWM@L and the second portion 102 are
@kzn}xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] c]Fg(ca] c(a] ca] ca] ca] ca] ca] caJ]ca]ca]c
a] ca] cepeakéghes] eajterarn]ttd cds] e cal isd 9g Haad)icd] f®a) cal ca
] cal CaLsakﬁg{%C%lgﬁ%ag;%%ﬂl%a «’ﬂ1@1§ﬁll@lﬁﬁd&@t&@aﬁql§p@i@§a&ocaf,lrpé a] ca] caJ ¢
ajcalca |

109B8& (:;artﬁsa@%&sa() I@Lbow&c(rr)atoﬂmwm ImerOBE (Hhe KilldxaH0%B& D194 (BB

& ()) 2 T00RE (r a0t ) ~omte 0)° (%Lf%%ﬂ RO IRS -

h& ()- &x2dE, H&#10% & *94.0% & ()- *%0% & ()= f)-#10% h& ()-'110% h& ()-$10%
h& ()-L#10% h& ()- 42kl mqg bC8&#10%

S"100Z&CPP8E@ 10%&& () -1 %109%Z& ()-F: 109%Z& ()- 10 h 10 h 10 h2#10% h& ()-3
dE: /

(Description of the connection of the voice coil 41 to the

flexible cable 37):
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that the two wires 123 and 124 are positioned on the connecting
pads 115, respectively on the second portion 102 of the
flexible cable 37. The plane of the second portion 102 is in
the X-Z plane. And, the wires 123 and 124 are bonded on the
connecting pads 115, respectively. The wires 123 and 124 are

cut at portions A and B, and the cut portions are removed.
[0069]

(Description of the connection of the plate 95A to the flexible
cable 37):

The Fig.14 shows the first portion 101 of the flexible cable 37
in the X-2Z plane and the two extended plates 95A and 95B in the
X-Y plane, viewed 1n a direction of an arrow 126 in the Fig.1l1l.
It is noted that each of the connecting pads 66A and 66B on the
extended plates 95A and 95B are plated with solder 120, and
before the stack of the head gimbal assemblies 49A and 49B on
the carriage 48, the flexible cable 37 is attached on the side
wall of the carriage 48. When the head gimbal assemblies 49A
and 49B are positioned on the carriage 48 by using the datum
system described before, the connecting pads 112 and 113 of the,
first portion 101 can precisely contact the solders pads 120 on
the connecting pads 66A and 66B due to the movement of the
extended plates 95A and 95B in the direction shown by arrows
122 based upon their compliance or flexibility. In this state,
the head gimbal assemblies 49A and 49B are tacked on the

carriage 48 by the tacking operation as described with respect

to the Fig.9.
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[0070]

Next, the solder pads 120 are reflowed to connect the
connecting pads 66A to the connecting pads 112 and to connect
the connecting pads 66B to the connecting pads 113, so that the
MR heads on the head gimbal assemblies 49A and 49B are
connected to the control unit 38 through the connecting wires
on the integrated wiring plates 54A and 54B and the flexible
cable 37. It is noted that the five connecting pads 66B
including the left most pad 66BL are formed on the lower edge
of the first portion 101. The pad 66BL is described below.

[0071]

{(Description of the connection of the mechanical parts to the

reference potential of the electrical circuit):

It 1s noted that the five connecting pads 66B are formed on the
extended plate 95B of the lower head gimbal assembly 49B faced
to one data recording surface of the hard disk, as shown in the
Fig.5, while the four connecting pads 66A are formed on the
extended plate 95A of the upper head gimbal assembly 48A faced
to the other data recording surface of the hard disk, as shown
in the Fig.6. One of the connecting pad, i1.e. the pad 66BL, of
the pads 66B on the extended plate 95B is connected to the
mechanical parts included in the hard-disk drive device 31

through the portion 69 shown in the Fig.5.
[0072]

Fig.1l5 shows the cross section of the structure of the portion

68 shown in the Fig.5. As described before, each of the
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i.e. the electrically conductive supporting layer 63 made of
stainless steel, the insulating layer 64 made of polyimide and
the electrically conductive layer 65 made of copper. The
electrically conductive supporting layer 63 is electrically
connected to the suspension load beam 53B and the arm member
52B. The suspension load beam 53B is electrically connected to
the suspension load beam 53A through the pivot cartridge 42
made of electrically conductive material, as shown in the
Fig.7. The electrically conductive pivot cartridge 42 is

mounted on the electrically conductive frame member 93, as

shown in the Fig.10.
[0073]

Referring to the Fig.15 again, at the portion 68, the copper
layer 65 and the insulating layer 64 are removed to form a
recess for exposing the supporting layer 63, and an
electrically conductive material 127, such as silver, is
deposited into the recess and the surface of the copper layer
65. Since the copper layer 65 extends to the connecting pad
66BL, as shown in the Fig.5, all the electrically conductive
mechanical parts of the hard disk drive device 31 are connected
to the reference potential of the electrical circuit to prevent
an ESD (Electro Static Discharge) effect. The ESD effect means
that if the mechanical parts are electrically floating from the. .
reference potential of the circuit, electrostatic charges
accumulate on the mechanical parts, and the MR heads are

damaged by the discharge of the accumulated electrostatic

charges.

[CO74]
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(Description of the operation of the washer 50):

Fig.1l6 shows theﬁoperation of the washer 50. The washer 50 has
a tab or portion 128 extended from the peripheral of the
washer. At least the tab portion 128 1s made of a magnetic
material, but both the washer 50 and the extended portion 128
can be made of the magnetic material. The washer 50 is fixed to
the bottom surface of the arm member 52B of the lower head
gimbal assembly 49B by the nut 51, as shown in the Fig.10, so
that the extended or tab portion 128 is moved along with the
head stack assembly 33. When the head stack assembly 33 is
moved to the outer most stand by position on the ramp element
45 by the voice coil motor (VCM), which is constituted by the
voice coil 41 and the magnet 34 fixed on the frame, the tab
portion 128 of the magnetic material is positioned to the
nearest position to the magnet 34, and is attracted by a
leakage magnetic field of the magnet 34, and the magnet 34 and
the tab portion 128 generates the bias force for staying the
head stack assembly 33 at the outer most stop position.

[0075]

As well known in the art, when the power of the hard disk drive
device is turned off, the head‘stack assembly 33 is

automatically returned to the outer most stand by position on

the ramp element 45 by the following automatic unload circuit. . -
The term "unload" means the movement- of the head stack assembly
from the position on the hard disk to the stand by position on

the ramp element. The automatic unload circuit includes a
capacitor having a first terminal connected to the power supply
and a second terminal connected to the reference potential, and

a switching c¢ircuit connected between the first terminal of

the capacitor and one terminal of the voice coil 41. When the
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switching circuit is turned on, and the charges stored in the
capacitor is supplied to the voice coil 41 to move the head
stack assembly toward the stand by position. The bias force
generated by the tab portion 128 and the magnet 34 of the
present invention causes the head stack assembly to stay at the

stand by position after the turn off of the power.
[0076]

The diameter of the wire of the voice coil 41 of the present
invention can be very small, such as 73 4m, to realize the
resistivity of the wire equal to or larger than 14 ohms, so
that a time constant of the coil 41 is sufficiently long to
continuously flow the current during the turn off of the power,
whereby the unload operation with a high reliability zan be

performed.
[0077]

As stated above, the bias force causes the MR head to stay at

the outer most stand by position when the power of the hard

disk drive device 1s turned off. The attraction force applied

to the tab portion 128 by the magnet 34 1s sufficirently keep

the head stack assembly 33 at the stand by position during the_,__;
turn off of the power, but is smaller than the driving force of -
the VCM for positioning the MR heads of the head stack assembly
33 along the radial direction of the hard disk 32 during the
read/write operation. Therefore, the attraction force by the

magnet 34 can be i1gnored during the read/write operation.

[0078]
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In a first step, the first portion 101, on which the connecting

pads 112 and 113 are formed, of the flexible cable 37 is
positioned on the side wall 118 of the carriage 48, as
described with reference to the Figs.ll and 13. More
particularly, the second portion 102 of the flexible cable 37
is inserted into the grooves 116 through the guide member 99
until the latch portion 114 engages with the recesses 117 in
the grooves 116, as shown in the Fig.13. The first portion 101
of the flexible cable 37 is positioned to extend along the side
wall 118 of the carriage 48, and the positioning pin 98 is
inserted into the positioning aperture 111, so that the

flexible cable 37 is automatically fixed to the carriage 48.
[0079]

In a second step, the first and second head gimbal assembly 49A
and 49B are positioned on the carriage 48, and these are tacked
by the tacking pin 92, as described with reference to the
Fig.9.

[0080]

In a third step, the connecting pads- 112 and 113 on the

flexible cable 37 are connected to the connecting pads 66A and
66B on the extending plates 95A and 95B, respectively, and the
voice coil wires 123 and 124 are bonded on the connecting pads

115, as described with reference to the Figs.1l1l, 12 and 13.

{0081]
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In a fifth step, the pivot cartridge 42 is inserted into the
apertures 73A, 76A, 55, 76B and 73B, and the structure is fixed
by the washer 50 and the nut 51, as described with reference to

the Fig.4 or the Fig.10.
[0083]

In a sixth step, the structure 1is mounted on the frame 93 by

the nut 94, as described with reference to the Fig.10.

[0084]
[Alternative embodiment]

Although the present invention has been described by using the
embodiment of the data recording device, which includes one
carriage 48 and two head gimbal assemblies 48A and 49B, the
present invention can be applicable to the data recording

device which includes one head stack assembly wherein only one . .
head gimbal assembly 1s mounted on the carriage, and to the

data recording device which includes a plurality of carriages
wherein the head gimbal assemblies are mounted on each of the
plural carriages. In the case that the plural carriages are

used, the voice coil 1s mounted on one of the plural carriages.

[0085]
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Fig.17 shows the alternative tacking operation of the head
gimbal assemblies 49A and 49B on the carriage 48. The tacking
pins 92A and 92B are integrally formed with the carriage 48
made of plastic resin. After the positioning of the head gimbal
assemblies 49A and 49B on the carriage 48, the tacking pins 92A
and 92B are pressed by the force and heat applied in the
direction of arrows 91A and 91B, so that the head gimbal

assemblies 49A and 49B are tacked to the carriage 48, as shown

in the Fig.17.
[(0087]

Fig.18(A) shows a cross section of the structure in which a
spring type ring 134 1is used in place of the nut 51 shown in

the Fi1g.10. A block 133 represents the arm member 522A, the
suspension load beam 53A, the carriage 48, the suspension load
beam 53B and the arm member 52B shown in the Fig.l1l0. The plan
view and the side view of the spring type ring 134 are shown in , _
the Fig.18(B). An inside wall 134A and a bottom surface of the
spring type ring 134 are fitted into a recess formed on the

side surface of the pivot cartridge 42, so that a top edge 134B
of the spring type ring 134 pushes the washer 50 and the block
133 1n a direction shown by an arrow 136, whereby the washer 50

and the block 133 1is fixed to the pivot cartridge 42.
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type ring 135 is used 1in place of the nut 51 shown in the
Fig.10. The plan view and the side view of the C type ring 135
are shown in the Fig.18(B). The C type ring 135 is fitted into
a recess formed on the side surface of the pivot cartridge 42,
so that the washer 50 and the block 133 is fixed to the pivot
cartridge 42.

[0089]
[Meritorious effect of the Invention]
The present invention solves the various problems, as described
before, caused in the case that the data recording device
including the hard disk is miniaturized.

Brief Description of the Drawings:
Figure 1 shows a structure of a prior hard disk drive device.

Figure 2 shows a structure of the prior head stack assembly.

Figure 3 shows a structure of the hard disk drive device in

accordance with the present invention.

Figure 4 shows the various parts of the head stack assembly 1in

accordance with the present invention.

Figure 5 shows a plan view i1n a X-Y plane of the upper head
gimbal assembly, the carriage and the lower head gimbal
assembly.
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4SA and 49%B on the carriage.

Figure 18 shows a cross section of the structure in which a
spring type ring 134 is used in place of the nut 51 shown in

the Figure 10.
Figure 19 shows a cross section of the structure in which a C
type ring 135 is used in place of the nut 51 shown in the

Figure 10.

[Description of symbols]

31 ... Hard disk drive device

32 ... Hard disk

33 ... Head stack assembly

34 ... Magnet

35 ... Outer crush stopper

36 ... Inner crush stopper

37 ... Flexible cable

41 ... Voice cozxl

42 ... Pivot cartridge

43 ... Head/slider assembly

45 ... Ramp element -
46 ... First member ) -
47 ... Second member

48 ... Carriage

49 ... Head gimbal assembly

50 ... Washer

51 ... Nut

52 ... Arm member
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57, 58 ... Datum pin

63 ... Supporting layer

64 ... Insulating layer

65 ... Electrically conductive layer
66, 112, 115 ... Connecting pad

74 ... V shaped edge

93 ... Frame

95 ... Extended plate

99 ... Guide member

128 ... Extended portion
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a first head gimbal assembly mounted on said first surface; and

a second head gimbal assembly mounted on said second surface;

wherein a datum member for positioning said first head gimbal assembly on
said first surface and for positioning said second head gimbal assembly on said
second surface is formed on each of said first surface and said second surface of said

carriage.

2. A head stack assembly according to Claim 1, wherein said datum member is
two datum pins spaced from each other, and each of said first head gimbal assembly
and said second head gimbal assembly has two apertures into which said two datum

pins are inserted, respectively.

3. A head stack assembly according to Claim 2, wherein said carriage has an
aperture into which a pivot member is inserted, and said aperture is located between

said two datum pins.

4. A head stack assembly according to Claim 3, wherein a line passing through
said two datum pins is inclined from a center line extending in a longitudinal

direction of said head stack assembly.

5. A head stack assembly according to Claim 4, wherein the total weight of said

head stack assembly is balanced at a center of said pivot member.

6. A head stack assembly for a data recording disk drive comprising:

a carriage on which a coil is mounted, including a first surface and a second
surface and having a first aperture into which a pivot member is inserted, wherein the
diameter of said first aperture is larger than the diameter of said pivot member;

a first head gimbal assembly mounted on said first surface; and
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@O% & ()- aperture the center of which is aligned to the center of said first aperture, the
diameter of said second aperture is larger than said diameter of said pivot member,
said second aperture has a V shaped edge for aligning said pivot member, and a
portion of said carriage is extruded into said first aperture, and said portion extruded
from said carriage pushes said pivot member to said V shaped edge of said second
aperture when said pivot member is inserted into said second aperture and said first

aperture.

7. A head stack assembly according to Claim 6, wherein said first aperture is

located between said two datum pins.

8. A head stack assembly according to Claim 6, wherein a line passing through
said two datum pins is inclined from a center line extending in a longitudinal

direction of said head stack assembly.

9. A head stack assembly according to Claim 8, wherein the total weight of said

head stack assembly is balanced at a center of said pivot member.

10. A head stack assembly according to Claim 6, wherein said V shaped edge is
formed to align the center of said pivot member to a center line extending in a

longitudinal direction of said head stack assembly.
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12. A head stack assembly for a data recording disk drive comprising:
a carriage mounted with a coil; and
a head gimbal assembly mounted on a surface of said carriages;
wherein a datum member for positioning said head gimbal assembly on said

surface is formed on said surface.

13. A head stack assembly for a data recording disk drive comprising:

a plurality of carriages each of which has a first surface and a second surface;

a first head gimbal assembly mounted on said first surface of each of said
plural carriages; and

a second head gimbal assembly mounted on said second surface of each of
said plural carriages;

wherein a datum member for positioning said first head gimbal assembly on
said first surface and for positioning said second head gimbal assembly on said
second surface is formed on each of said first surface and said second surface of each

of said plural carriages.



