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Specification Title of the Invention: A data recording device and a head

stack assenbly Detail ed Description of the Inventi o; [d)%é] gé I d of
the Invention] The present ,invention relates to a d g 921

including a data recording disk, such a hard di sk, and a head stack
assenbly, which solves various problens caused in the casgg dat a
recerdi ng device is mniat urgspesh £{ 800k [ Background art]* har I’'sk drive

devite has been used as a data recording device of a pfﬁ? ttt er.
Wth the advance of technol ogy, a data recordi ng densi as been

dncreased, S o) neti data re ordj ng di sk
and’a size ??ldtﬁ%oéﬁél nhg h%?/‘paii)tgleoﬂ{ dg:rdeaatsegec?ﬁ l@?aﬁ’ﬁ?’égeo‘?“ he %938, i.e.
a di anet estack ati‘@ermle,yl ou/hard di sk arei 3.5 inches (95 mm), 2.5

Detailed Description of the Invention:

[0001]




N i
i nches (65 nm, 1.9 inches (48 amm) and 1.3 inches (34 nm. [00031 Fig-1
shows a structure of a prior hard disk drive device 1. Major parts, such as
a hard disk 2, a head stack assenbly 3, a magnet 4, an outer crush stopper
5 made of rubber, an inner crush stopperz 6 made of rubber, a flexible cable
7 and a control unit 8 nounted on the flexible cable 7, are nounted within
a hqusi ng [FieTHeolfatdedEskeatigngupported by a shaft 10 which is rotated by
a spindle notor, not shown. The head stack assenbly 3 is pivotally noved
around a pivot point 12. A voice coil 11 is nounted on the head stack

assenbly 8heThec¥eheeif0bhtidnanglsbes megnetdLargortiihg asveiee Coil
notdr. A current supplied to the voice coil 11 is controlled to nove the
head stackhRgsdeibpya3datangeacrasnal dsk ecﬁqq}h @i dareddbykanaadr ew 3

"tA" to p [ I dat cordi ng

track on ?%é&hggagﬁl §g§8§19f2$§9%§ ég ron1 té%nggg %S%F?gc%nor to
wite thetﬂataasetbhhhetﬂatdat&cnecbr@pmgzﬁévlda dct miaaktoenduati ve wres
on the flexible cable 7

[0002]
[Background art]

A hard disk drive device has been used as a data recording
device of a personal computer. With the advance of technology,
a data recording density has been increased, and a size of a
hard disk, i.e. a magnetic data recording disk and a size of a
housing have been decreased. The examples of the size, i.e. a
diameter, of the previous hard disk are’3.5 inches (95 mm), 2.5

inches (65 mm), 1.9 inches (48 mm) and 1.3 inches (34 mm).
[0003]

Fig.l 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 R
within a housing 9. The hard disk 2 is supported by a shaft 10
which is rotated by a spindle motor, not shown. The head stack
assembly 3 is pivotally moved around a pivot point 12. A voice
coil 11 is mounted on the head stack assembly 3. The voice coil
11 and the magnet 4 constitute a voice coil motor. A current
supplied to the voice coil 11 is controlled to move the head

stack assembly 3 along a radial direction indicated by an arrow



s 3
connect the head and the voice coil 11 to the control unit 8. [0004] Fig.2
shows a structure of the prior head stack assenbly 3. A plurality of head
gi nbal assenblies 14 and spacers 15 are stacked on a carriage 16. A screw
18 is used to align the head ginbal assé&nblies 14, the spacer 15 and the
carriage 16. A pivot cartridge 19 is inserted into the aperture and is
fixed by"a"ntt ROsiBicnreuneasubstaabeadlstofmectstbnttd yt IS fdrex kiagzcabl e 7

is fixed to the carriage 16 _by a screw 22, Each o e ad gi_nba] assenbly
1 | et uBBECHH B, ERAGH Bl athb 5 TRFEIR CORRA A7 Badd CThat co mBig
el ectri cabbyraongeetadkt ort Be heateatks ad egatho T eultendedplate 23 is

cantilevered fromthe head ginbal assenbly 14. Connecting pads, not” shown,
whi ch cofifeekedEiecthécabnaerEvabl padsi redtosHavin flaxitde erbdrddd pl ate 23

are arra LLGULL .S t 21, e ,con d.to electrically
conduct i ggggmeggs{:%% %%égf %Ié?d Eﬁ% {ég%?ee %?l'glngcfgﬁ c%ﬁ y%%g%t%&&ctup\gé: \%i‘res 26
of the voice coil 11 are connected to connecting pads, not shown, on the
circuit substrate 21. [0005) [Problens to be solved by the Invention) The

head gi mh8P94ssenbly 14 is constituted by a plurality of

Fig.2 shows a structure of the prior head stack assembly 3. A
plurality of head gimbal assemblies 14 and spacers 15 are
stacked on a carriage 16. A screw 18 is used to align the head
gimbal assemblies 14, the spacer 15 and the carriage 16. A
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 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 1s 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 coil 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 is constituted by a plurality of

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

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



) i
parts, such as an arm assenbly 24 and a suspension | oad beam 25. It is
required to align the armassenblies 24 and the | oad beam 25 of each of

t he head gi nbal assenbslies 14 to precisely align each of the heads with
respect to a center of the pivot point. 4n previous hard disk drive device

of relatively |arge size, such as 95 nmmformfactor and 65 formfactor, an
ext er nal \&?ﬁy"i iohiHg §3F I & g isigvat haSaens hisebeld 2 amtediesly

suspensi o 1li08 | £} s tent | i cation 9-264596
(1M Docker N SAD T ATaTY: 'Seaona ™ S oRasE B8 e it 1 pridbenrvot
| nvent i onposintce Irhersivieous! Hahvel kiead strack assesblyr 3disdilal) viel ¥, d arge.
It i"s not %q that the form factor rggrgsents ,outer size or dimension of the

housi ng of “The BAFG Gi°sK dFFy & CFBY 66 OFhaPre50 imi cforindtmat.orn rditeatres. t he

size, i.epositiidhingajligndshuaad achalght efie the, NQUS ontajning the 3.5
inches (95 nm) hard disk, and the 65 rrmeforrﬁefactor In |(:2f31‘;’1t§1§1 H‘(;?‘esize,

i .e. a wi §URPeRSLeRglragdnbearhgbghasoshetie houdipenesentmaitaintg t he 2.5

[ nches (63, at dndgsk 546800Fk NS0 LRLE L Shhdlrd g (SVice of the size,
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.
[0006]

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 inches) hard disk), has been
recently developed. A first problem in such small size hard

disk drive device is that it is 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 .- .-
is very small. Therefore, it is desirfed to assemble the head |
gimbal assembly 14 on the carriage without using the external

positioning jig.

[0007]



factor (the size of the housing including the 34 mm (1.3 inches) hard disk)
or 27 mmformfactor (the size of the housing including the 27 mm (1.0
inches) hard disk), has been recently dgvel oped. A first problemin such
smal | size hard di sk drive device is that it is difficult to assenble the

head by,
a5 nod e Ao Yo S T e by T4 PR 8P v S ar ot ore

it is destheed i m@&fﬁml@lmetm&%@dmﬁal b@sseﬁkaaA& Qﬂréf'ecf.;@é}“ age
wi t hout using the external positioning jig 0007% 5 A second problemin
t he «smal ISEIERETark aNd e dadRe JRRede HEEPEREE PE FRediisrete Rartssenbl e

‘the- outenqugjia?%%ln ?ﬁhE%%E#fQHSt%ea g, gﬁqade rubber prepared as the

di screte parts Space of e hou5|ng [0008] A third
problemin the small size hard disk drive device is that it is difficult to
fix the qdé%gf plate 21 by using the :

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.

[0009]

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.

[0010]

It is one object of the present invention to provide a hard

disk drive device which solves the above problems.
[0011]

It is another object of the present invention to provide a head

stack assembly which solves the above problems.

[0012]

[Summary ©f the Invention]

A head stack assembly for a data reccrding disk drive in

accordance with the present invention comprises:



. £
screw 22 on the carriage 16. [00091 A fourth problemin the small size hard
disk drive device is that it is difficult to connect the wres of the voice
coil 11 to the connecting pads on the circuit substrate 21. [0010] It is
one object of the present invention to provide a hard disk drive device
whi ch sol ves the above problenms. [0011] ft is another object of the present
I nvention to provide a head stack assenbly which sol ves the above probl ens.

[ 0012] [SH”H§f¥iQEetB§ kﬂYEHt£08$if~@§QQB§E@&£,%é%&%@'& %9&5% Q%E%?Fges

recording disk drive in accordance with the present I"nvention conp
6 accarriage snseppof aucdpteis nounted, having a first surface and a
secOnd surface; a first head gi nbal assenbly nmounted on the first surface;

and
a first head gimbal assembly mounted on the first surface; and

a second head gimbal assembly mounted on the second 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.
[0013]

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

are inserted, respectively.

[0014]

The carriage has an aperture into which a pivot member is
inserted, and the aperture is located between the two datum -
pins.

[0C15] o -

A line passing through the two datum pins is inclined from a
center line extending in a longitudinal direction of the head

stack assembly.

f0C1i86]



a second head gi nbal assenbly nounted on the second surface; 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
the carriage. [0013] The datum nenber is7two datum pins spaced from each
ot her, and each of the first head ginbal assenbly and the second head

gi mbal  asmenDl YRS, d 1 ARSF LiHE S d it %%xcasfse%bi Qaﬁé”%:l%é‘é -

inserted, respectively. [0014]3 The carriage has a aperture to which a

pi vot merfRittens afstird aeiv vedhdramfizemperture is | ocated between the two datum
pinS. [0015] A line passing through the two datumpins is inclined froma
center line extending in a longitudinal direction of the head stack

assenbl y.[Jo0/16]

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;
a first head gimbal assembly mounted on the first surface; and
a second head gimbal assembly mounted on the second surface;

wherein the carriage has a first aperture into which a pivot
member is inserted, and the diameter of the first aperture is
larger than the diameter of the pivot member, each of the first
head gimbal assembly and the second head gimbal assembly has a
second aperture, the center of which is aligned to the center
of the first aperture, the diameter of the second aperture is
larger than the diameter of the pivot member, the second
aperture has a V shaped edge for aligning the pivot member, and
a portion of the carriage is extruded into the first aperture,
and the portion extruded from the carriage pushes the pivot ez
member to the V shaped edge of the second aperture when fﬂe -

pivot member is inserted into the second aperture and the first

aperture.

[0018]



' i
The total weight of the head stack assenbly is balanced at a center of the
pi vot member. [0017] A head stack assenbly for a data recording disk drive
in accordance with the present invention conprises: a carriage on which a
coil is mounted, having a first surface®nd a second surface; a first head
gi nbal asgembly nounted on the first surface; and a second head gi nbal
assenbl y ABENY 6héﬁe?h6d§§céﬁdf§ﬁm?ﬁcée %heg%l?h%rﬁﬁﬂﬁﬁﬂw0§g¢hha$laom rst

aperture pagg-whigh_a e ri e, .di ter f the
first apebtﬁ%e |§8 arggb%g an t eéﬁFgﬁ%?é the g{ T %re Tof the
first headfgthbaheadsenbky amdethkysecond head gi nbal assenbly has a second
aperture, the center of which is aligned to the center of the first -
aperture, the dianmeter of the second aperture is larger than the dianmeter
of the piyobipenber, 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 the pivot

menber toTﬁget%kghang ggf {hérﬁééfqgﬁgﬂfpert“%S§¥?§P thangggogtngnber is

i nserted seco aperture and iTs
center of the pivot member.

[0020]

Material of the carriage is plastic resin, and material of the

first and second head gimbal assemblies is metal.
[0021]

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, including a first
surface and a second surface and having a first aperture into
which a pivot member is inserted, wherein the diameter of the

first aperture is larger than the diameter of the pivot member;
a first head gimbal assembly mounted on the first surface; and
a second head gimbal assembly-moﬁntéd'on the second surféce;
wherein two datum pins for positioning the first head gimbal
assembly on the first surface and for positioning the second

head gimbal assembly on the second surface are formed on each

of the first surface and the second surface of the carriage;
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[ 0018] 8 The V shaped edge is fornmed to align the center of the pivot
menber to a center line extending in a longitudinal direction of the head
stack assenbly. [0019] The total weight gf the head stack assenbly is
bal anced at a center of the pivot nmenber. [0020] Material of the carriage
is plastic,resin, the first and secgnd head qi nbal
assenbl | edEE r‘r&&lac(ij’[ g%z%]tneAfﬁ s& E‘Fﬁgkgﬂ}g%ﬁbﬁﬁ ’%?q% it a eecgt?rcd:lri'?b di sk
drive in aecer daneaiWakh it yPraseilesNYeBt 56N SOOI SRS betn Ad 3L O
which a coil is nounted, |ncFUd|ng a first surface and a second surface and

havi-ng a meﬂ@erapéih@uusespﬁpélm éR2d PPt hARmbTe3d s RAREATed 2 Weedding t he
di amer xtt*.%%nf E&@t al%‘%r}\‘é olr% Fﬁf Qﬁéﬁ{ﬁﬂgﬁ&hﬁxdé ze.Jt qetabie ROt

menber ; |rst hea |nﬁa on the first surface; and
the arm member is stac&ed to the rear portion,

wherein the suspension load beam has two apertures into which
the two datum pins are inserted, respectively, and the
suspension load beam has a second aperture, the center of which
is aligned to the center of the first aperture, the diameter of
the second aperture is larger than the diameter of the pivot
member, the second aperture has a V shaped edge for aligning
the pivot member, and a portion of the carriage is extruded
into the first aperture, and the portion extruded from the
carriage pushes the pivot member to the V shaped edge of the
second aperture when the pivot member is inserted into the

second aperture and the first aperture.

[0022]

The first aperture is located between the two datum pins.

[0023]

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

center line extending in a longitudinal direction of the head |

stack assembly. , o < -
{0024]

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

center of the pivot member.
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a second head gi nbal assenbly -nmounted' on the second surface; wherein two
datum pins for positioning the first head ginbal assenbly on the first
surface and for positioning the second hgad ginbal assenbly on the second
surface are formed on each of the first surface and the second surface of
t he carrigg@m-I 9 wherein each of the first head gi nbal assenbly and the
secgnd head gi hbal assenbly includes a suspension | oad beam and an arm
menber, the suspension | oad beam has a rear portion, a bending portion and
a front portion supporting a read/ wite head, and the arm nenber is stacked

m

to the reaf®pbriPdRCIVALEFei hs t het 8o penist ot JdE I56akPRasTt Wocapévetr es
int6 whi Cheib€r 110 daLlym pins; AL Cek NSQELEH 1 %ﬁ%%%'i%ﬁlﬂ{gafngikggtio

suspensi on | oad beam has a second aperture, the center of whichrs aPigned
to the cenf ethofhehd ftask apesetdye, the dianeter 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 nmenber, and a portion of the carriage is
extruded jodmsihe first aperture, and the portion extruded fromthe

Material of the carriage is plastic resin, and material of the

first and second head gimbal assemblies is metal.
[0027]

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 surface and a
side wall vertical to the surface wherein a positioning pin is
formed on the side wall and a positioning grooves extending

from the side wall to an inside of the carriage is formed;

a head gimbal assembly mounted on the surface and supporting a

read/write head; and

a flexible cable having a first portion, on which connecting
pads connected to the read/write head are formed, a second
portion, on which connecting pads.conneqted'to the coil are
formed and a third portion from which the first portion and the

second portion are branched;

wherein the first portion has an aperture and the second
portion has a latch structure, the positioning pin is inserted

into the aperture of the first portion and the latch structure
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1
carriage pushes the pivot nenber to the V shaped edge of the second
aperture when the pivot nenber is inserted into the second aperture and the
first aperture. [0022] The first apertuje is |located between the two datum
pins. [0023] A line passing through the two datun1p|ns is inclined froma
center |line extendin |t ir head st ack
assembl y° of 6§§4fe?ﬁ %tSP§Ilﬁ8 Eg?efkgghéga% g%éﬁ%ﬁjnlqg BECATEed at
a center t@f polie thbyotheehes poriﬁ)obOQzédathhee \éﬁfhapeﬂledﬁe tihe fornmed to
align the center of the pivot nmenber to a center line extending in a

IongltudpﬁﬁFléHﬁectlon of the head stack assenbly. [0026] Material of the
carriage is plastic resin, and nmaterial of the

(0028]

The carriage is provided with a guide member which includes a
top portion parallel to the surface of the carriage and having
one end coupled to the carriage and the other end, a side
portion parallel to the side wall and having one end coupled to
the othef end of the top portion and the other end, and a
support portion coupled between the other end of the side

portion and the carriage.

[0029]

The first portion and the second portion of the flexible cable

are positioned between the wall and the side portion.
[0030]
A wire positioning pin is formed on the side portion.
{0031]

A data recording apparatus in accordance with the present s

.

invention comprises:
a frame;

a data recording disk mounted on the frame; and



s 1
first and second head ginbal assenblies is netal. [00271 A head stack
assenbly for a data recording disk drive in accordance with the present
i nvention conprises: a carriage on whictea coil is nounted, having a
surfacie and a side wall vertical to the surface wherein a positioning pin

is f t ' 1l i.$iQni t.endi f t
i de el 1* 0 SRFaS B RY BRL PL PR, EEARESR RN FPLBR L8

munt ed q@odtiersunfm@es- gy sUpped/ywid ta head/ anit @ head; pantienf | exi bl e
cable having a first portion, on which connecting pads connected to the
read/ wri i dret i @ fSHine FURPEEEARd FFGFEi7on, on whi ch connecting pads
conrfiected to the coil are forned and a third portion fromwhich the first
portion and the second portion are branched; wherein the first portion has
an apert wheraric thdisetonesidritendn meabea Lat eRtstdedtalteng tdef juost t 404 ng

pinis inserted i t he aperture of the firs ortio an(gthelatch
structur?urf%SF Fﬁg &ivd 5PFF8ﬁ%? gigggp?egrg o%%et FPHdEF35%ni ng
grooves assembly, and a second resilient member is extended along =a

second side surface of the coil supporting frame from the head

stack assembly, and
wherein an inner crush stop member for engaging with the first

resilient member and an outer crush stop member for engaging

with the second crush stop member are formed on the frame.

[0032]

Material of the first and second resilient members is plastic

resin.
[0033}]

A data recording apparatus in accordance with the present

invention comprises:
a frame;
a data recording disk mounted on-the~frame;-

a head stack assembly pivoted on the frame by a pivot member,
and having a front portion supporting a read/write head and a

rear portion supporting a voice coil; and
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to position the first portion along the side wall of the carriage. [0028]
The carriage is provided wth a guide nenber which includes a top portion
parallel to the surface of the carriage agd having one end coupled to the
carriage and the other end, a side portion parallel to the side wall and

havi the .th d.of the t ti. he oth
nd, and & SOTREN BT Eh Rolbea BePusanPHEY of REFTRT i (T8 drighe

portd on angbitdee ccaryi age. [0029] The first portion and the second portion

of the flexible cable are positioned between the wall and the side portion.

[0030] A wire positioning pinis formed on the side portion. t0031] A data
recdr di ng (ARRANR! US Rk 3G4RLIARRS W Ehc‘lﬁﬁegr@%héf‘éﬁ&é UF LMY @
frame; a data recording disk nounted on the frame; an

material and a fixing means for fixing the washer and the head

stack assembly on the pivot member, the washer has a tab

portion extended from the peripheral of the washer and the

washer is fixed to the head stack assembly by the fixing means

to position the tab portion to the nearest position to the

magnet when the head stack assembly is stopped its outer most

stop position.
[0034]

When the head stack assembly is stopped at the outer most
position, the magnet and the tab portion generate a bias force
for staying the head stack assembly at tha outer most stop

position.
[0035]

A data recording apparatus in accordance with the present

invention comprises:
an electrically conductive frame;
a data recording disk mounted on the frame;:

an electrically conductive head stack assembly pivoted on the
frame by an electrically conductive pivot member and having a
front portion supporting a read/write head and a rear portion
supporting a voice coil, wherein the head stack assembly is

electrically connected to the frame and the pivot member, and a
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12 a head stack assenbly pivoted on the frame, and having a front portion
supporting a read/ wite head and a rear portion including a coil supporting
frame; wherein a first resilient nenber1is extended along a first side
surface of the coil supporting frane frdfh the head stack assenbly, and a

d L i : | f f t. i1
Suppor 1 o FEEREEYT Ry EAEShoan ar ek SRt SRR i 8Bt R SRl duch

st op- nenbeecafiosrengagheg shtént hestlasing esiddremormeiben ard aBaguUkek & ush
stop nenber for_engaging with the second crush stop nenber are formed on
the £rane®SFePRYY Material of the first and second resilient nenbers is
plastic resin. [00331 A data recording apparatus in accordance wth the
present invention conprises: a frane; a data recording di sk nounted on-

t he-framm eoheadl sthckuids seobh yedi vwtBe: drrantes ndne by a pi vot nenber,

a flexible cable for connecting the first connecting pads to

the control circuit;

wherein a second connecting pad electrically connected to the
head stack assembly is formed on the insulating layer, and the
second connecting pad is electrically connected to a reference

potential of the control circuit through the flexible cable.

[0036]

i The head stack assembly includes a wiring plate which includes
an electrically conductive supporting plate, an insulating
laver, and the first and second connecting pads and
electrically conductive wires formed on the insulating layer;
the electrically conductive wires connect the first connecting
pads to the read/write head and connect the second pad to the

electrically conductive supporting plate.
[0037]

A head stack assembly :for a data recerding disk drive in’

accordance with the present invention comprises:
a carriage mounted with a coil; and

a head gimbal assembly mounted on a surface of the carriages;
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and having a front portion supporting a read/wite head and a rear portion
supporting a voice coil; and 13 a magnet nounted on the frane to apply a
magnetic field to the voice coil whereimg the pivot nenber includes a
washer made of a magnetic material and a fixing nmeans for fixing the washer

and the h .ack assenbl n_t pivot . menber,..t he washer has a tab
por t.i on e%ﬁgﬁ%éa Prgﬁiyﬁem%ggﬁﬁhggglp8?lF %nﬂﬁ%ﬂgFagﬁﬁ“fﬁ%nﬁﬁghéﬁsﬁgbﬂﬂked
to the head shackuasseably byrinba bhxtRg seafiscd 0 position the tab portion
to the nearest position to the magnet when the head stack assenbly is
staopped its outer nost stop position. [0034] Wen the head stack assenbly

IS §toppeqog§8§he outer nost position, the nagnet and the tab portion
generate a bias force for staying the head stack assenbly at tha outer nopst

stop position. [00351
A head stack assembly for a data recording disk drive in

accordance with the present invention comprises:

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

a second surface;

a first head gimbal assembly mounted on the first surface of

each of the plural carriages; and

a second head gimbal assembly mounted on the second surface of

each of the plural carriages;

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 each of the plural

carriages.
[C039]

[Description of Embodiment] N s
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



i 1
A data recording apparatus in accordance with the present invention
conprises: an electrically conductive frane; a data recordi ng di sk. nount ed
on the- frame; an electrically conductivwg head stack assenbly pivoted on
the frame by an electrically conductive pivot nmenber and having a front

portion su Qgrtin read/ writ ead ng rear portion supporting a voice
coil,, wh iﬁ??{é’g?fgéﬁo% Uk Oafgstg‘r?nlni? i, 3&”@{9&?&&1@ %%‘Fﬁlj:’gq tdthe
frame andeitdie iy o yRIber 2t &ontrbd RhikaBBt Mo@htdd ISl @anNerdtg pads
connected to the read/wite head are fornmed on an_insulating |aver forned
on tshe hemblst atk sssemiunted corbda ther baieinsudPed on the frame; and a
fl exi ble cable for connecting the first connecting pads to the control
circuit; wherein a second connecting pad electrically connected to the head
stack ass@didg) is forned on the insulating |ayer, and the second connecting
pad is electrically connected to a reference :

A first member 46 and a second member 46 are extended from a

carriage 48 made of a plastic resin of the head stack assembly

33, as shown in Figs.4 and 6. The first member 46 engages with

the inner crash stopper 36 when the head of the head stack

assembly 33 is positioned on the inner most data recording

track of the hard disk 32. The second member 47 engages with

the outer crash stopper 35 when the front tab 44 of the head

stack assembly 33 rest on the ramp element 45 and the head is

positioned on a stand by position, i.e. the outer most

position. The first and second members 46 and 47 has a

flexibility since they are an elongated bar like member made of

the plastic resin, so that the first and second members 46 and

47 operate as a damper absorbing a shock when the member 46 or

47 engages with the respective crush stopper, whereby it is

possible to use the inner and outer crush stoppers 36 and 35

made of the metal integrally made with the frame of the hard

disk drive device 31. In this manner, the present invention

solves the second problem described before.

[0041) . . s
As described before, the 27 mm form factor represents the outer
size of the housing 39, i.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 shgft 40 which is rotated by a
spindle motor, not shown. The head stack assembly 33 is

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



potential of the control circuit through the flexible cable. [0036] The

head stack assenbly includes a wiring plate which includes an electrically
conductive supporting plate, an insulatipg layer, and the first and second
connecting pads and electrically conductive wires formed on the insulating

| . the ' t fipst L d
to the roSae e TELE B8 A MAB3 EORIREhR G 207 RECERSE ] PO
conduct i VIEL gLUPPOrA i wish ¢ adel 1l [0037 mdurgad! shackeassadbsyadloraasélabay

recordi ng%:gi sk drive in accordance with the prgsent | nvention conprises: a
carri age Tbunt V1P £t 141 fftf e g 9gttodr GS88hbHY PRint*iCencal 1
surface gfotdie GRr&iA46s: supphd salfithea watumeseber {or-posidi pokng.t he

head gi nbal assenbly on the surface is forned on the surface. [0038] A head
st ack asgms ytHerhend ot tte ake corsimig Wi3sk adeingeai nadial direction

indicated by an arrow "A" of the hard disk 32 to position a
head on a head slider assembly 43 on a data recording track on
the hard disk 32 to read data from the data recording track or
to write the data into the data recording track. It is noted
that the head/slider assembly 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 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 is 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 49A and the hezad
gimbal assembly 49B. For simplifying the drawing, the hard disk
32 is not shown in the Fig.4. The flexible cable 37 is mounted
on the side wall of the carriage 48. The head gimbal assembly .
49A, the carriage 48 3and the heaa gimbal assembly 49B aré'fixea-m
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, in accordance with the present invention, for precisely



N T
accordance wth the present invention conprises: a plurality of carriages
each of which has a first surface and a second surface; a first head ginba
assenbly nmounted on the first surface of each of the plural carriages; and
a second head gi nbal assenbly nounted oh8the second surface of each of the
plural carriages; wherein a datum nenber for. posjitioning the first head
gi mhal asBefblyC8ANEnERE; P§Pdsar%%% %ﬁﬂemlg%é% Ghind %Bhandeébrd head
gi mhal asggrbLy . ga1t cenpd ol g f ( 23ch,; @f e
surface aﬁ%“t%ecggéogg ggr?age§%%£g§§h o% %%gﬁﬁ?%?gfﬁﬁg?r%aggéélFé%%ng
[ Descri pt Fogseb Entodi nEhei FEgg> 3skhensa aolstr uctaw e nok Kh& handedbsk tHei ve

factor, I ROREEORBARCE RPTh FRE RPbLohi | vEhiT 6T 08 OF BRI Shestphoks a
hard di skné2d @ifiBad staskbagseob| TS, Fidy A RIws34, paBnaULEEwCE HShL st opper
35 which is an extended portion of a netal franme of a housing 39, an inner
crush st oppérPBanghpEnthg parts of the upper head gimbal assembly 49A :
and the carriage 48. Referiing to the Fig.6, the upper head
gimbal assembly (HGA) 49A includes an arm member 52A, a
suspension load beam 53A and an integrated wiring plate 54A. A
center line CIL; extends in a longitudinal direction of the head
stack assembly 33. An aperture 55, a centef of which is aligned
to the center line CL,, is formed in the carriage 48. The dashed
circle line 42 represents the ocuter surface of the pivot
cartridge 42 shown in the Fig.4. An extended portion 56 of the
carriage 48 is formed in the aperture 55. A front end of the
extended portion 56 engages with the outer surface 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, ¢nly the structure of the upper

or first head gimbal assembly 49A is described, since the. T
structure of the lower or second head gimbal assembly 49élis ~
substantially the same as that of the assembly 49A. The same
reference number is assigned tco the same parts of the head
gimbal assemblies 49A and 49B, wherein the character "A" after
the reference number represents the part of the upper head

gimbal assembly 492 and the character "B" after the reference



s T

16 an extended portion of the netal frame of the housing 39, a flexible
cable 37 and a control unit 38 nounted on the flexible cable 37, are
nounted within the housing 39. [0040] A first nenber 46 and a second nenber
46 are extended froma carri age 48 nmade & a pl astic resin of the head

stack ass V. 3 as wn_.in Figs.4 d 6. The first nenber 46 engages
with the ?ﬁﬁ%?rc%%%ﬁeggggﬁeFﬂQGP%ﬁéﬁagﬁ€b$1 Y3t here AEmRaLt asRemddEbl y 33
is positiosed 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
tab *44 of the head stack assenbly 33 rest on the ranp el enment 45 and the
head is ppspispned on a stand by position, i.e. the outer npst position.
The first and second nenbers 46 and 47 has a flexibility since they are an
el ongated bar |ike nenber made of the plastic resin, so that the first and

second mepbers 46 and 4 erate .as a danper absorbing a shock when the
nenber 46 o‘?s%rf%?'ﬁgodbe%gv@%'u ‘ﬁfémra(%epé%t)i've crush stopper, whereby it is

possible to use the inner and outer crush stoppers 36 and 35 nmade of the

metal integrally nmade with the frame of the hard
The carriage 48 is made of plastic resin, such as polyester

resin. The carriage 48 has the first element 46, the second
element 47 and a frame portion 28 for supporting the voice coil
41. Since the first and second members 46 and 47 are extended
from the plastic carriage 48 along a first side surface 282 and
the second side surface 28B 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

foliowing datum features shown in 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 582 operating as a second
datum feature or a second datum point for aligning the upper . A
head gimbal assembly 49A on the carriage 48, is formed oﬂ‘the o
first surface, i.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, is formed on the



di sk drive device 31. In this manner, the present invention solves the
second probl em descri bed before. [0041] As described before, the 27 mm form
factor represents the outer size of the Q8using 39, i.e. length L of 42.80
mm 0.10mm a width Wof 36.40 mm O0.15mm and a hei ght of 5mm (max). The
hard disk 32 is supported by a shaft 40 which is rotated by a spindle

not or , no?tgﬁﬁmh?rgﬁﬁehehdestEE? ERERTDTYL 308 s 9fi healcky rieged48round a

pi vot poi pL .0 i vot . C | 3 7,:piV rriage i ncl udes
beari ng aggen%??ésbgﬁ,é%%££%%§m£€n“%i%%ﬁ%ﬁé?yﬁﬁﬁ %% %%Fftg%eiggnndﬁ?ed on

t he shead starkagssédbly S83priltwtedilme xodldih@aptddagsmaghet k34wsongtitute
a véice cgil motor. A current supplied to the voice coil 41 is controlled
to nove tHheShRRY- 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
recordi ngl@94¢tk or to wite the data into the data recording track. It is

not ed

(Description of the integrated wiring plate 54a):

The integrated wiring plate 54A is formed by three layers. The
three layers are shown in Fig.15. It is noted that the Fig.15
shows a particular structure of a portion 68, described later,
of the lower head gimbal assembly 49B shown in the Fig.5, and
at this point of time, the Fig.1l5 is referred to describe the
three layers. As shown in the Fig.15, 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 672
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, is. -
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 is connected to the
read element, and a second pair cqmprising the remaining two
connecting pads is connected to the write element. Therefore,

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



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 contro£ unit 38. [0042] Fig.4 shows the
various parts of the head stack assenbly }FE%Q 33 in accordance with the
present invention. In the head stack assenbly 33, a first head gi nbal
assenbl y #ommed epukbedi bhedie et bind iate S6ar PYcetehirgethar nPrgs 48,

and a se h | |, ASSENMPL Yy 4% jgyngygk% an.a or a second
surface 3@89Ee8§§$§%gg§yi%. ng&d%fggrecor I ng gﬁskpo?kgﬁggﬁard disk 32 is
| ocat ed beémeehetdes hEaoh gomdad ides saide Yo ATAecand tebeaheddwyrivhgl phssenbl y
49B.~ For sinplifying the draw ng, e hard.disk 32 iis not shown in_the

o 4 ThEURT cRhd) CORErE B9 FAhotT GthibrFeh S Fde Fodl FOBROPRETEaFFFage
48. The headls gkehalnasescaty idfyed hrLarddaage ri8qaBd the bgedngigbal
assenbly 49B are fixed by the pivot cartridge 42, a washer 50 and a nut 51.

[0043] Thelakadd%A ackines chte tiveradssmise®ibyhgsin§eanatadr virindat um

system i agccosgance WA he PLESeled e Hh9Re B8R BLECEPELYin the 2z
direction. The center of the read/write head is aligned to the
center line CL; of the integrated wiring plate 54A. The
connection of the pads 66A to the flexible cable 37 is later

described with reference to Fig.l4.

[0048]

The integrated wiring plate 54A is fixed on the suspension load
beam 532 to precisely align the center line CL; of the

integrated wiring plate 54A tc the center line CL; of the load:
beam 53A and to precisely keep a distance between the center of

the pivot cartridge 42 and the MR head to a designed value L,,

- 7

when the three parts, i.e. the integrated wiring plate 54A, the

suspension load beam 53A and the arm member 52A are assembled.

ka2

[0049]
(Description of the suspension load beam 53A):

The suspension load beam 53A is-made-of resilient stainless
steel. The suspension load beam 53A includes 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
72A, into which the datum pins 57A and 58A are inserted,
respectively, are formed in the positions on the suspension

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



18 positioning the head ginbal assenblies 49A and 49B and the voice coil 41
to the carriage 48 is described with reference to Pigs.5 and 6. The Fig.5

shows a plan viewin a X-Y plane of the apper head gi nbal assenbly 49A, the
carriage 48 and the |ower head gi nbal assenbly 49B. The Fig.6 shows a pI ane

viewint A n pasi sy Of %ggﬁ d~gi nbal _,assenb|
and .t he c%?rllg%d rg P?{ {;er ri%ﬁg %‘&o %CE tlg] - théﬂﬁ%pgrﬂ he%dthe mba © Jé(%%%nbl y
(HGA) 49/ 8 na:hmudtes pPreat e he nbesp 52He ammeaWebﬁadhbeaahﬁéﬁ apdtag

integrated. wiring plate 54A. _A center |ine 1extgnds |nalong|tud|nal
di recti on-ofS { %g%%‘ﬂr%t B KOESTeMFF BRI f B 580 tPe HB, hgadeppeth 6f whi ch

is alignethtasthecgomiind i pea 1544 scd OJHaedielsaghae Gaiplage 48.co ds gashed
ge

circle line 42 represents the outer surface of the pivot cartri shown
in the Figpekrtyre ext endistporapertsd of3A ff@IC@mepagelxtBalsgrﬁ othedcientthe

aperture el end he t.en d ort n gngages W th he out er
surf ace o(?fr’ %lﬁbépé tc%arp?maég%e Z1‘?<ttoo g%‘l A&t tee%pl Ea?g?pa‘é’ée 55i Afa

correct mlﬁétctam‘hla'tﬁe descri hed drad qnvdmmlmeoappaé head stabel assenbly
49A, the carriage 48, the | ower head gi nbal assenbly 49B and the pivot
cartri dg@SEERIY ab% éifbliREmas Fhdtie iS¥spgesion load beam 53A. The

center of the aperture 73A is aligned to the center of the
first aperture 55. The diameter of the aperture 73A is larger
than the diameter of the pivot cartridge 42. The aperture 73A
includes a V shaped edge 74A and a semicircular portion, the
diameter of which is larger than the diameter of the pivot
cartridge 42. An aperture 62A is formed on the suspension load
beam 53A. The aperture 62A is formed to align to the aperture
5% on the carriage 48 when the datum pins 57A and 584 are
fitted into the‘datum apertures 71A and 72A, respectively. Aan
extended portion 75A is formed on one side edge of the

suspension load beam 532, and an aperture 76A is formed on the

®

portion 75A. The diameter of the first aperture 55 is larger
than the diameter of the pivot member or the pivot cartridge
42. The purpose for providing the extended portion 75A and the

aperture 76A 1is later described with reference to Fig.S8.

[0050]

(Description of the arm member. 52A) :-

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

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



Figs.5, 6 and 7.. [0044] In the follow ng description, only the structure
of the upper or first head ginbal assenbly 49A is described, since the;
structure of the |lower-or second head gizdal assenbly 49B is substantially
the sane as that of the assenbly 49A. The sane reference nunber is assigned

to the sapg RS ff th8 HheadOilhakrassaAbbhesqf@fe Bdd OB haheL8iR t he

character "A" after the reference nunber represents the part of the upper
head gi mhalpeadsess y 140 Arand 28herehipamedr onpthafamp neeberfiifencthe 19

nunber represents the part of the h ' . | y..49B. [.0045]
(Descri ption of ﬂ%:te K aelro Fra gcufg)s 'thy\%é?r ?ggegﬁgb‘%sl%i%ﬁ;@g Blast¥ et $esin,
such as pelfyesieraiesi dpcHt@rear riiagand87has tbepddtistelnl ey Aferthies

second el enent 47 and a frane portion 28 for supporting the voice coil 41.

Si nce t he 5ifr é &RETMes: &Rd 2hdABet® kBSaRRSAYILE & 2% carriage 48

when the arm member 52A is assembled on the suspension load

beam 53A.

[0051]

(Description of the datum system):

In the following description, only the datum system for
aligning the upper head gimbal assembly 4%A is described for
simplifying the description. And, the description about the

datum system for the upper head gimbal assembly 49A is
applicable to the lower head gimbal assembly 49B.

[0052]

It is noted that the present invention relates to the datum

or precisely aligning the head gimbal assemblies 49A

0]
t+h

ystem
d

n

o))

498, which are assembled in advance, and the voice coil 41
to the carriage 48. Therefore, it is assumed that the three
parts, i.e. the integrated wiring plate 54A, the suspension
load beam 532 and the arm member 52A have been assembled, in L :
advance to form the head gimbaluassembly 49A. In the.assémbled S
state, (a) the center lines CL; of all the three parts 52A, 53a |
and 54A are aligned 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 merged head is

the designed value L,
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fromthe plastic carriage 48 along a first side surface 28A and the second
side surface 28B of the franme nenber 28 for supporting the voice coil 41
and have el ongated shape, both the first,,and second menbers 46 and 47 have
aresilience or the flexibility. Further, the carriage 48 is provided with
the fol |l omggrsidatum features shown in the Figs.6 and 7. [0046] The Fig.7
shows a cross section of the head stack assenbly 33 along a |ine 60 shown
in the Fig.6. As shown in the Fig.7, a datum nmenber, which includes (A a

datum pin dat.um nenher S57A operating,as a first datumfeature or a
first datijﬁr)ﬁrsp%lgi%}lé)ﬁd 1B) EIljae aattU“%P foor g% aﬁguéné‘%re%e&%%wgﬁi‘}@ as a
secénd datum feature or a second datum point for aligning the upper head

gi mbal assenbly 49A on the carriage 48, is formed on the first surface,
i.e. the Tifpéfrlrsﬁfridéé'é{m Lt R Poartieagecesd dabum Rih rBAvetiskrthenhi ch

i ncl udes A2 LAtSBMPIN QA £ HRUY, e e @ty the first datum
feature or the first dzf'?um poi nt andn?FBr)g %a%%%%@p{éﬁ t%)}{r}“glca S ARG 58B
oper at i n@%as thireugéc ethd clattive Péxbtr eaotriige sécondl dtadted ,pAiNtl S ted

al'i gni ngbter{':%ele%m% eh%%%s%i ’éi;?&'umafﬁ%"%}( gr? ’t:ljleS gegéoqxecg dOaQ:L;[mh%in 584,
as shown in the Fig.6. And, the line 60 passing through the
centers of the first and second datum pins 57A and 58a is
inclined from the center line CL; of the head stack assembly 33
by an angle ¢, as shown in the Fig.6. In other words, the center
line CL; is defined by shifting or rotating the line 60 by the

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

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

(A) the weight of the carriage 48;

(B) the weight of a portion 119 (shown in the Fig.11) of the
flexible cable 37; e e "

(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.1l4;

{D) the weight of the head gimbal assemblies 49A and 489B,
wherein the assemblies 49%A and 49B have the same structure and

weight, and one of the assemblies, for example the assembly
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20 other surface, i.e. the |lower surface, of the carriage 48. Further, the
carriage 48 is forned with an aperture 59. The carriage 48 is fabricated by
a nol ding process well known in the art.2%0047] (Description of the
integrated wiring plate 54A): The integrated wiring plate 54A is forned by

three |ayges, IH@lEBéSetBQYQEﬁ RERoSHONSR | Neiid & ensgohslg Bedol Ba%BEhe

Fig.15 shows a particul ar structure of a portion escri ed I"a

t he - IomerahéauhglnbaégasseQbe*ﬂﬁﬁipinmwl54Axtaadﬁ g.5, and at this point of
time, the g % S e%ergeghto describe the three |l ayers. As shown in the
Fi g.-15, th& th %ew?égg 2 SUbportTig 1ayer 63 made of stainless steel
an Tnsulatlng | ayer 64 nade of polyimde and an electrically conductive

| ayer 65 nade of copper. A head/slider assenbly 43A is nounted on a
flexure, h®®>8hown, fornmed on the front portion of the integrated wiring

pl ate 54A, and a dlnple 67A is formed on a surface of the suspension |oad
beam 53A to face to the flexure which supports a head/slider assenbly 43A.
The di npl D&SEr Spippon t of t tiee celnt gmentft tdfe thackodicdecsilf atetof thhe fl exure,

SO .
carriage 48):

The voice coil 41 is 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 ClL, 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 icartridge 42 which is located on the center line CIL,.

[00586]

(Description of the alignment of the HGA 49A 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 is 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 is larger than the diameter of the datum
pins 57A and 58A, so that the datum pins 57A and 58A engage
with the apertures 71A and 72A of.the suspension load beam 532,

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



that the flexure and the head/slider assenbly 43A can perform a ginbal type
notion, as well known in the art. The read/wite head, not shown, such as
MR (Magneto resistive) nmerged head, is. attached on a front side of the
head/ sl i der assenbly 43A near to the fro® tab 44A. The MR nerged head

cont ai ns M rec @l ebEMERL, haaWr bt 8bel eABeEmBI¢ £ CORRECH r%:ﬁhepg@%te@tof
shown. A first pair conprising two connecting pads is connected to the read

el enent, i reasoBriddigac difpalsigngd: Ive tesaranhgrt Wone dBinecti tipepads i s
connectexggékg%yg\gf'te el ement. Therefore, four connecting wires 69A and

f our: connecting -pads 66A are 21 formed on the integrated wiring plate
54A"by etching the upper nost copper |ayer 65 (Fig.15). An extended plate
95A cantil% grs fromone side edge of the integrated wiring plate 54A. The
connectiﬁ& § ds 66A and the wires for connecting the pads 66A and the MR
merged head are formed on the extended plate 95A. Since the three | ayers of
the integrated wiring plate 54A is flexible, the extended plate 95A can
flex in tiReszrdptéeni of. theemountepfothehBGheatiPArand 4@maobr sl i gned to

the carriage 48):

Fig.8 shows a separator 79 inserted between the head -gimbal
assembly 4%A 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 thé 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 532 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.8(A) and (B). The aperture 76A of the extended
portion 75A engages with the extruded portion S0A, and the
aperture 76B of the extended portion 75B of the suspension load

beam 53B engages with the extruded portion 90RB.

[0058]

-~

(Description of the tack of the HGAs 4%A 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 is

performed before the insertion of the pivot cartridge 42. 2



center line CL1 of the integrated wiring plate 54A. The connection of the
pads 66A to the flexible cable 37 is |l ater described with reference to
Fig.14. [0048] The integrated wiring plate 54A is fixed on the suspension
| oad beam 53A to precisely align the cedter |ine CL1 of the integrated

Wiring plats A 3io, tdie neel &r Ig1ne Gl ek ihhes! oadeBeadm Gfowdll £
preci sely keep ‘a di stance between the center of the pivot cartridge 42 and
t he .MR hemettize dodi pfed-hmlared pfeabeyr, Safen thRc2PRrBerea?ds of et he

gy A Sk AP Al B B S IR NSANL8 oo e RSN A A0 A0 T

i
menher 52A ArE Hsdenri . scrrption o e suspensi o’ T oad’ beam
53Ay: Thersuseitsiure |6z dfeamdbIAspenside ObadelsédmehdB sdmd ntiess st eel .
The suspension | oad beam 53A i ncludes a rear portion, a bendi ,ngoqoort i on

defi ned IAPefituRser@ll ©f70ASaRd ™ ™R PéPri 8R SUPFRriR nthe Fedhd? @) der
assenbl y 1 NG HE2 A0t BlOp¥RE £bn tbE | 4 A and
58A are i}%gﬁtr’t -e%% ?-'2) p%ﬁgﬁyéngr e for r?ed i npt he posit i%%u%]&%l% SEA
suspensi @2 licagreemad Ik tthepfeciceckpdahiegh shplitedtEn theedGtdatrirdn off t he
arrows 91A and 91B, so that the head gimbal assemblies 492 and

49B are tacked to the carriage 48, as shown in the Fig.9(B).

[0059]

(Description of the alignment of the pivot dartridge 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,
v 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 CL;. Next, the.
alignment of the center of the pivot . cartridge 42 to the pivot. -
point of the head stack assembly 33 is déscribed with reference

to the Figs.5, 6 and 10,

[0060]



3

22 suspension | oad beam 54A to the center Iine CLI of the carriage 48 and
to precisely keep the distance between the center of the first aperture 55
of the carriage 48 and the MR head on the integrated wiring plate 54A to

t he designed value L[err]. A second aperture or a datum aperture 73A for
precisely align the center of the pivot %éajrtridge 42 to the center of the
aperture SbeoFigheOcahowagehd8crose. sédigiqn Wit thel hieadfl sthekhgadesbagk
assenbl y gg IS fg{lmag on t£'§ sysg}ﬁnsi on | opad beam 53A. The center of the
aperture 73A°TS GRFghEF €0 T et cENE dret ik G ¥e dpvicar 8lsslorgea

di amet er ofnéhe-APSKEWA €1 3bhé Srigd deraddan t ' Pk %0
cartridge 42. The apertureS%‘i i n%él udeasy{a;eg\q/ :&%p%gc%ggg%&?g%rgggnabg b
semi ci rcutlae® pR¥rizge 4Hchal abee eflefikibiidly isdnicer gér ishmadéhef dtaget er of

t he pivot dge_42. An.aperture 62A. is forned .on the, suspension | oad
beam 53A.F eégéf)g%sulr%' 6%‘11 st?}f%rsrrlezae tog} :ﬁ‘legﬁxtt nflﬁg BBEFfﬂ?eggglﬁnsPhe

carri age dissidnesd t ttea €l at hisn gt tended putet i9%A 58" BeFbbingdahdt Suthes datum :
An extended portion Ais fornmed on

apertures 71A and 72A, respectively.
one ‘si de RfRE d?a"ftf@% p%é:st'r%ntl}_%gfd PeredssAgeandranhepetherex Tatded
formed orpdihte: APrdd Ungifes Theri APIRItedl shBBabLl SF PRETSHS, 55 is |arger

cartridge 42. Therefore, when the pivot cartridge 42 is

inserted, the extruded portion 56 of the carriage 48 pushes the
side wall of the pivot cartridge 42 to the V shaped edges T4A
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 is fixed to the
frame 93 by a screw 84, the outer surface portion 428 and
bearing units 30 mounted between the stud 29 and the outer

&

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 is that the

distance between the center 27 of the aperture 73A (i.e. the



than the dianeter of the pivot nenber or the pivot cartridge 42. The

pur pose for providing the extended portion 75A and the aperture 76A is

| at er described with reference to Fig.8. [0050] (Description of the arm
menber. 52A) The arm nenber 52A is nmade of stainless steel, and the

thi ckness of the arm nmember 52A is thicker than the thickness of the
suspensi orthtadgbeamte&3AcofAthappivatecapridgantilerannd Wie MR ireddirtges t han

t he »di angt er f the pivot,.cartri 4 is for r 52A
Two ape%ﬁ?@s ??Apgﬁda%khet ﬁgslgg %aéﬁ%tlé“r o & %lp’?hCSr geraggn?ﬁ?hgﬁ t he
di arvet er hehdt hasdabem apegheieso’thcandn¥3A nite far,med @Ret BespEALIBRbDEr
52A° The center of the apertures 77A and 78A are allgned to the center of
t he dat uhPapebeares3f1A and 72A, respectively. The aperture 61A is forned
to align to the aperture 59 on the carriage 48 when the arm nmenber 52A is
assenbl ed on the suspension | oad beam 53A. [ 0051]

[0062]

{(Description of the electrical connection):

The connection of the flexible cable 37 to the carriage 48 is
described with reference to Figs.1l, 12, 13 and 14. The Fig.1l1
shows the mount of the flexible cable 37 to the carriage 48.
The Fig.12 shows the structure of the flexible cable 37. The
Fig.13 shows the connection of wires of the voice coil 41 to
the connecting pads on the flexible cable 37. The Fig.1l4 shows
the connection of the connecting pads 66A of the upper head
gimbal assembly 49A shown in the Fig.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.

[00631]

A plan view of the flexible cable 37 is shown in the Fig.12(a).
The flexible cable 37 is 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.11l and 12. S “

[0064]

A positioning aperture 111, into which a positioning pin 98 on
the carriage 48 is inserted, is formed on a front portion of

the first portion 101. Four connecting pads 112, which are



(Description of the datumsystenm): In the follow ng description, only the
datum system for aligning the upper head gi nbal assenbly 49A is descri bed
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 gi nbal assenbly 49B. [00523 It is @oted that the present invention
rel ates teorrecidad um syisd efodwregmesitselgy pabisgabAgof hehdeasb g nibedd
assenbl i es. 49A and 49B, which _are assenbl ed :Tg gdvance and the voice coil
d

41 to t heiRah ApsR I THERfBI™ 10 (e EIGnBdPY AafOol ART 1Y REQEPES, i. e.
the .i ntegray 66 Y ré&gqé%@strf‘% S445s e SUBReRsSheB LeRR-beam 83AR0deihe arm

nmember 52A have been assenbl éd, in advance to formthe head ginbal assenbly
49A. I n tdmnrassEiniy arthdt AR qfa)thenhd cowent &eali aesbal 1apfenbly t42B tsheen

Dot veen (b G 37 B I SHBEIrD TIACoU| Bhe| SoPAP SPGB t he

center ofeddus Pifvalh&EAFitrdtlgprddomndit.he MR nerged head is the designed
value L[err].

[0065]

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 Fig.12.

[0066]

" 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 hcusing 39 of the hard disk drive
device 31. Each of the portions ¢f the flexible cable 37 shown
in the Fig.1l2(A) is 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 Béck )
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.11l.

[C067]



24 [0053] (Description of the datum pins 57A and 58A on the carriage 48).:
The first datum pin 57A, the second datum pin 58A and the aperture 55 are
so formed on the carriage 48 that the aperture 55, through which the pivot
cartridge 4 is located, is |ocated between the first datum pin 57A and the
second datum pin 58A, as shown in the Fég.6. And, the line 60 passing

t hrough the centers of the first and setond datum pins 57A and 58A is
inckined fromthe center |ine CL1 of the head stack assenbly 33 by an angle
[err] asTRRORASTRIPRENE 8. OF - Dt RIS Ids @ theec#ater LEPnkheehets] is

def i ned by ghiiiipg eﬁer@é,ﬁéf g thecd ide G Qﬁéﬁrﬁ%g@”%‘?_ke?ﬁl?é” a counter
cl otkwi se direction. [0054] (Description of the toefal weighf of the HSA
33): Sirmembér £9taé weteghtably t fermegpirettde lteadisgeckB8asthabiyideiSA) 33
of the P& ent %gvgntion S b@ﬂ?”CQQtfgnt rg&a&&g %enggr of the piyot
cartri dgeEFRNT 2 TS TORa 2T R Bhter R ?e P FEn8YTOREP REi ght
i s describedcadREadot 88 aved Hevindg tdree haatl chutledagsserbycasrifga sHA Of :
(A) the weight of the carrjage 48; (B)_the mei%ht of a portion 119 (shown
in the FHee1ather. ep@d, a side portion 99B parallel to the side wall 118

and having one end coupled to the other end of the top portion

99A and a support portion 99C between the other end of the side
portion 99B and the carriage 48. A wire positioning pin 100 is
formed on the outer surface of the side portion 99B. Two
grooves 116 extending from the surface of the side wall 118 to
the inside of the carriage 48 are formed on the carriage 48,
and a recess 117 is formed in each of the grooves 116, as shown
in the Figs.1l1l and 13. The second portion 102 of the flexible
cable 37 is inserted into the grooves 116 through the guide

y 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. In this
manner the first portion 101 and the second portion 102 are
positioned between the side wall 118 and the side portion 99R,
so that the flexible cable 37 is automatically fixed to the
carriage 48. This automatic engagement of the flexible cable 37
to the carriage 48 solves the third problem described before. . .

-~

[0068]

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

flexible cable 37):



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 gi nbal assenblies 49A and 49B,
wherein the assenblies 49A and 49B havesthe same structure and wei ght, and
one of the assenblies; for exanple the assenbly 25 49A, includes the arm
menber 52% s}twrsu'spemsé dhid datl BewmeB3Atandalhy rordgrbied wirésiglPBate

54A;: and t ight of the vaice cqil 41, [0Q5 pescri the

al i gnnenta(ra 1[4:42 ‘{/F(;i ALY t4he car fi éeeégg) %1”?% Vor c}g ic%n*é)

i nsert ed tHY Gildee wenace rdefianedh d¥ slgee dier.ameoper éh@s 38. tde. Lo eIzil ne of
the*voice coil 41 is representedr’@g the line CL2. The total weight of the

voi ce coiandiilZdk ang airsmpest ananceiter WirgePeEdtiopbngamierl9¢ nescL2 of
the voi cg,cqilpdl dg, s fded S ARd 194ceptehoki B8oftd Of 1€ 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-2 plane and the two extended plates 95A and 95B in the
X-Y plane, viewed in a direction of an arrow 126 in the Fig.11l.
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 4%A
and 49B are positioned on the carriage 48 by using the datum
system described before, the connecting pads 112 and 113 of thgn_
first portion 101 can precisely~éontact_the'solders'pads‘120 oﬁ
the connecting pads 66A and 66B due to the movement of the
extended plates 952 and 95B in the direction shown by arrows
122 based upon their compliance or flexibility. In this state,
the head gimbal assemblies 48A and 49B are tacked on the
carriage 48 by the tacking operation as described with respect

to the Fig.9.



carriage 48 by an angle [err] to balance the total weight of the conpleted
head stack assenbly 33 at the rotating center of the pivot cartridge 42
which is located on the center line CL[err]. [0056] (Description of the
alignnment of the HGA 49A to the carriage 48): As described before, the two
apertures 71A and 72A, into which the dagym pins 57A and 58A are inserted,
respectively, are forned on the suspension |oad beam 53A. It is noted that
these twpygpghtures 71A and 72A on the suspension |oad beam 53A are used to
align the head ginbal assenbly 49A to the carriage 48. Morre particularly,

t he .di aneter of the apertures 77A and 78A on the arm nenber 52A is |arger

than the_di anmeter of _the datu Lns 57A and 58A, so that the datum pins 57A
and 58A ¥Ry geIC&Ft Aol gt apR flrﬂg@ FA X Gf’ﬂf('ﬁ’ RE1&GEpERSI on | 0ad beam

53A, resesﬁﬁéaeﬂf% psasheun & the E&%Jctilr{Ag thids MapNghd EB%SEH&E; 26
line CL[err] of the head ginbal assenbly 49A, to which the center of the

r ead/ wr i tke heennesting gpads t 6B hto clde eronnauting pedp af3t heo. 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 10l. The pad 66BL is described below.

[0071]

(Description of the connection of the mechanical parts to the

reference potential of the electrical gircuit):

It is 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 49A faced
to the other data recording surface of the hard disk, as shown
in the Fig.6. One of the connecting pad, i.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



carriage 48. [0057] (Description of the nount of the HGAs 49A and 49B on
the carriage 48): Fig.8 shows a separator 79 inserted between the head

gi nbal assenbly 49A and the head gi nbal assenbly 49B. Wen both the head
gi nbal assenblies 49A and 49B are nount e:}qL on the upper surface and the

| ower surface of the carriage 48, respectively, as shown in the Fig.7, the
separ at orirvOedravien winol rex tpleder 48K tarchd 9B0Anaidd@86Bther tefed S1iypses | ed

bet ween the ext.ended porti 75A of the suspension | pad beam 53A and t he
ext ended poFti o 75 ‘g'i‘mtcf?gﬁ%ﬁ?&?ﬁﬁ%‘ﬁ%é&%@ﬁﬁf%ggﬂﬁeﬁr eYemde ef two MR
heads suppaiiecban dteiheaddiimallAssehbives 494344 éEBpéimﬁ%';% ng

each other during the assenbling process of the head ginbal "assenblies 49A-
and 49B dihe relechnicrjd vigonaiadioln Liayerh€5Fngde(AF aopp¢B) . THde aperture

76A of thg 63@7‘2%'% ortli A , 'tg h trudeg orti 90A, and
the aperture g’fq\ﬂprf{eonex S ed%p%g)%t%%cs?ﬁ 75 a%?gt ﬁ‘)é sBs %’gti“b‘rf:al‘ beam
53B engagesmnsdifed o ete wiaghep@ionon c2dBbeh0588 48 SENe M i® ndiodhe tack
of the H(BAS 49A and 49B on the carriage_48): _

2B. The suspension load beam 53B 1s 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 chargeé B
accumulate on the mechanical parts, and the MR heads are

damaged by the discharge of the accumulated electrostatic

charges.

[0074]



Fig.9 shows the tacking operation of the head gi nbal assenblies (HGAs) 49A
and 49B on the carriage 48. The tacking operation is perfornmed before the

i nsertion of the pivot cartridge 42. A 27 tacking pin 92 nade of plastic
resin is inserted through the aperture 6 of the arm nmenber 52A, the
aperture 62A of the suspension | oad beamb3A, the aperture 59 of the

carri age 3essciicpiapen t of et Bopéra ticors usherisd ormshead 56@éam 53B and t he
apersture 61B of the arm nenber 52B, as shown in the Fig.9(A). Next, the top
portion and the bottom portion of the tacking pin 92 is pressed by the

force andefipats apibi&dehd dperaiiqctdortryd waishews 591ATaady84Bersgot 3k the
head gi nbal assenblies 49A and 49B are tacked to the carriage 48, as shown

in the Fig). B{®)or [ROSHIoR DA% reptansiedh i noe thie geréphespltag pheot

308 ar o S o T HiksF vae M pdiior 13 A g B REIRELER o

t hrough trreteapiesl uren 7 ot thee vargharedideanol Ahet betapded uper#Z3énof 28he
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 ocuter 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 aééembly -
from the position on the hard disk to the stand by position on

the ramp element. The automatic unlocad 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 circuit connected beﬁween the first terminal of

the capacitor and one terminal of the voice coil 41. When the



suspensi on | oad beam 53A, the aperture 55 of the carriage 48, 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 suspension |oad beamssgeA and 53B and the extruded
portion 56 of the carriage 48 are used a5 the datum points for aligning the
center of ppHerpigotugaedr pdgethe s¥itabipdveirgpyinti softurmedhedd stack

assenbl y on_the.center lijne [e . Next, the .alignnment of the center
of "the bi YOE-CRPLEGEE 55 FBRERETs BE™ pOr U R e HO2Ao6: S0k atbenbly 33
i s descri bedtwhiRgr ef eceneeisottibre&i @8, Sand B JHArde@06@bred 28 The

Fi g:10 shows the cross section of the head stack assenbly 33 and the frame -

93 of theCRBRELEPEK1Ar FYBPYESACECI LA ¥RETR $9ide 44 AcsHeWe ithet heafi gs. 5
and 6. Th Lr t] t Sar asgbes as e, flexihility since
it is rradgtgé t%gggﬁr‘gggi E8{r3%gcl§n%%\ngd1?atﬁeg§}si ze ‘gtgot ie Té)%t gﬁ%%dfﬁgfzﬁ on 56
I S so desggnedatadt byhthextahdedrpbon i 128 Shdldéfher magaet pdsbesthbe

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 #m, 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 can 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 is turned off. The attraction force applied

to the tab portion 128 by the magnet 34 is sufficiently keep

the head stack assembly 33 at the stand by position during the | .
turn off of the power, but is smaller ‘than the driving férce 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 ignored during the read/write operation.

[0078]



pivot cartridge 42 to the V shaped edge 74A when the extended portion 56
engages with the outer surface of the pivot cartridge 42. Therefore, when
the pivot cartridge 42 is inserted, the extruded portion 56 of the carriage
48 pushes the side wall of the pivot cartridge 42 to the V shaped edges 74A
and 74B of the apertures 73A and 73B, asjyapparent fromthe Figs 5 and 6, so
that the pivot cartridge 42 is aligned to the V shaped edge 74A and 74B

whi ch are t nn i tr| e
support ed 538%?§H%uve gu %8r ?%55%098¥ E%brlé§%¢h§/ ﬁﬁoggﬁﬁg pbvﬁts on
t he -V shagediedge 74A of the head gi nbal assenbly 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 gi nbal assenbly 49B, whereby (1) the

cent er IiﬂﬁS?Cﬂr% Lhey heéﬂegff@éézﬁégﬁiﬁ'zl)%ﬁt ﬁgﬁdl s‘icﬂ9@hgr So?flnegﬂﬁd to

the center of the pivot cartridge 4 tance betwe
center ofpafie pllo&ndalldiage fAdrmed, t¢ﬁawMétﬁiﬁxﬂhietbabdengnEd val ue

L[err]. The vot artr d e 4 inc 29 which is fixed to the

frame 93 %?Sg{:’sﬁ?% e‘?aJstdf];%eo% S &?rféggﬁnﬁgbeﬁﬁi ng units 30

mount ed b@éé‘@ﬁﬂbé&ewﬁthldréﬁeﬁél@cé heo atHLTrigy flacanpoiBi ofegdS. [ 0061]
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 49Aa
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.1l, 12 and 13.

(0081]



The reason for form ng 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 the aperture 73A (i.e. the 29 rotating center of the

pivot cartridge 42) and the MR head has been defined as the designed val ue

L[err],

and the center of the MR head hgg been aligned to the center line

CLlerr] of the suspension | oad beam 53A™"[ 00621 (Description of the

el ectricak,cgn

carriage

Fi g.-11 sholext be anunhe@f cbheahl eahbl by codi ey 337 el It RRKAT HedBB 098 gy
Figrl2 shﬁgg the structure of the flexible cable 37. The Fig.13 shoms t he
f

connectio
flexible cable 37. The Fig.14 shows the connection of the connecting pads

BEALLANL: Ihetﬁgnegsabeargflé i S G2 3 i

48 IS gescrl erence to

a%fres of the voice coil 41 to the connecting pads on the

66A of the uggk head gi nbal assenbly 49A shown in the Fig.6 and the
6

connect i n§o®

Fig.5to

6B of the | ower head gi nbal assenbly 49B shown in the

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 is 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 49A 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 is 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 is mounted on one of the plural carriages.

[00851

The



t he connecting pads 112 and 113 on the flexible cable 37. [0063] A plan
view of the flexible cable 37 is showm in the Fig.12 (A). The flexible
cable 37 is 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.1ll anggl2. [0064] A positioning aperture
111, into which a positioning pin 98 on the carriage 48 is inserted, is

formed o f t s f, & i rtk .Aour, connect i ads
90 R B i ed R Eh BACAN 20 o Mo ke o per
head gi niralsiassentispdi3A slackn the tkedFggmbabyassambiiierd MPPREIBE M

fivé connectin ads 3, which are connected to the five connecting pads
668 of { N84 SHEFIRGEA 1 BH BSCEABRg HOBhFORRESTEa Ho Fing Biy R hehe

[sgl)gg]ri NGipr @aes Heahie thgraRdyORobakl Lenhedees-ofriNf fig st portion 101.

[0086]

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. i
[oo87]

Fig.18(A) 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 Fig.10. A block 133 represents the arm member 524, the
suspension load beam 53A, the carriage 48, the suspension load
beam 53B and the arm member 52B shown in the Fig.10. 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 oflthe. -
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 in a direction shown by an arrow 136, whereby the washer 50

and the block 133 is fixed to the pivot cartridge 42.



A latch portion or a latch structure 114 is fornmed on the front end of the
second portion 102. Two connecting pads 115 are fornmed 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

t he pads 112, 113 and 115 to the control40unit 38 nounted on the surface of
the, fourt hlOP®8ii on 104. For sinplifying the drawing, a portion of the
connection wires is shown in the Fig.12. [0066] The connecting pads 116 are
formed on the surface of the sixth portion 106 to connect the control unit

38 0 a CPI§!Db (KR ghohdla SEONEs B o thien s‘t'i»ﬁc'ﬂﬁ&!é' AL éﬁleﬁ £)h8 hard
di sk drive device 31. Each of the portions of the flexible cable 37 shown

in the FigyRe(MngslIpldedierdniy didral dfi fde po¥, 5108how09ianthé10 to form
the struct h F ( t e f rs ortion lis
fol ded by. HﬁB édS@@% %%Q%ﬁﬁge %hiﬁﬁacxnghr %ge%%ftPﬁebfl b??lb% 101
to touch dte ddackn siki ftee mifg tTe(Bec @itk Eotypenriag. 1§Be1§0fgggealfpgtgl e
cable 37 is 05|t|oned(¥nth respect to the carriage 48, as shown in the
Fig.11. [® ess 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. . L

“

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

accordance with the present invention.

Figure 5 shows a plan view in a X-Y plane of the upper head
gimbal assembly, the carriage and the lower head gimbal
assembly.



31 The positioning pin 98 is forned on a side wall 118 which is vertical to
t he. upper surface of the carriage 48. A guide nenber 99 is integrally
formed on the carriage 48. The guide nenber 99 includes a top portion 99A
parallel to the surface of the carriage 48 and having one end coupled to
the carriage and the other. end, a side4ﬁortion 99B parallel to the side
wal | 118 and having one end coupled to the other end of the top portion 99A
and sa support portion 99C between the other end of the side portion 99B and
the carriBigguus. 6 /shpre poslanenfiRy pith He0 %<4 PdrRedobnthaerauteroturface

of t:he sig_ﬁg@éﬁép%ggg. o r%ﬂgg&l 6 extg dicggr%ggnthe surface of the

side wal l 0 the Tnside o e carriage 48 are med on the carriage
48, and a recess 117 is formed in each of the grooves 116, as shown in the

Figs.11 and 13. The second portion 102 of_the flexible cable 37 is inserted
into the rBvRs’ 1S_L)B°‘t"hr%tf§fgf’§gneseg‘iﬁld°él rﬁ;nﬁgle g‘ﬁa nEFRck RSy pplengn
114 engages) Mid hed hendgcessesnd Iid s t he 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

Figure 8 shows a separator inserted between the head gimbal

assembly 49A and the head gimbal assembly 49B.

Figure 9 shows the tacking operation of the HGAs 49A and 49B on

the carriage.

Figure 10 shows the cross section of the head stack assembly
and the frame of the hard disk drive device along a line A-A

shown in the Figures 5 and 6.

Figure 11 shows the mount of the flexible cable to the

carriage.
Figure 12 shows the structure of the flexible cable.

Figure 13 shows the connection of wires of the voice coil to

the connecting pads on the flexible cable.

Figure 14 shows the connection of the connecting pads of the . .-
upper head gimbal assembly showrn in the.Figure 6 and the -
connecting pads of the lower head gimbal assembly shown in the

Figure 5 to the flexible cable.

Figure 15 shows the cross section of the structure of the

portion 68 shown in the Figure 5.



pin 98 is inserted into the positioning aperture 111. In this manner the
first portion 101 and the second portion 102 are positioned between the
side wall 118 and the side portion 99B, so that the flexible cable 37 is
automatically fixed to the carriage 48. This automatic engagenent of the
flexible cable 37 to the carri age 48 sof¥es the third probl em descri bed
before. riqfQ06& JHRACTHHY igpeRftithe sgorRaChgResf the voice coil 41 to
t he .fl exi bl'e cable 37): 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 «an_the s d l..of _t L1 L ag . Er ds of-the wtes 123
and:124 ar Lﬁr]ea&?ef%é)\ﬁ”?u% %tﬁelrt%r?%tﬁé% t%laégilﬂg %g%r%g]ogn s%ft at V%(%és t wo
wires 123 smndirk?4 &8 erpasid icanred age .t he 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 connegiduyid RAdSHbLR o €3ReE iskeltYonTBe Vhéestdidu @l R4ad & 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
'u 36 ... Inner crush stopper
37 ... Flexible cable
41 ... Voice coil
42 ... Pivot cartridge
43 ... Head/slider assembly
45 ... Ramp element . B
46 ... First member | )
47 ... Second member
48 ... Carriage
£9 ... Head gimbal assembly
50 ... Washer
51 ... Nut

52 ... Arm member



cut at portions A and B, and the cut portions are renoved. [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-Z
pl ane and the two extended plates 95A ang 95B in the X-Y plane, viewed in a
direction of an arrow 126 in the Fig.11l. It is noted that each of the

connect i ngypads . sthegxtended plates 95A and 95B are pl ated
with sol der 120,%%%%*%?5% e stack of the head gi nbal assenblies 49A and

49B on the4carri ageedBatédiewitiexglplmnttabl e 37 is attached on the side wall

of t,he carri 4 n e a i | assenblies 49A and 49B are
posist i one o??he%:a\r/% agz'l;ﬂS;]%y gﬁ nrq)g?t'h‘e }ﬁﬁfﬁ%ﬁst em descri bed before,

the connest| ngs pads dd2umngid13 of the first portion 101 can precisely
contact the solders pads 120 on the connecting pads 66A and 66B due to the
nmovenent ©3 the [ERIHEEN|AYRT 95A and 95B in the direction shown by

Lot 1 ISRk R Lenoe o 18X 1LY I s State; e
t acki ng ogerat] ®léastsiaseYibasbndudtinesestert o the Fig. 9.

66, 112, 115 ... Connecting pad

74 ... V shaped edge

93 ... Frame

95 ... Extended plate

99 ... Guide member

128 ... Extended portion



33 [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 gi nbal

assenbl i es 49A and 49B are connected toa4ghe control unit 38 through the
connecting wires on the integrated wiring plates 54A and 54B and the
flexible cabJEfaf}?. It is noted that the five connecting pads 66B incl udi ng
the «l eft nos pa’EISGGBL are formed on the | ower edge of the first portion
101. The pad 66BL is described below. [0071] (Description of the connection
of the nechanical parts to the reference potential of the electrical
cireuit): (3 4 D9RA e3P 2IHIRLY & Vo sdtitngesradingpiask dvived on the
extended plate S5B,0f the lower head ginbal assenbly 49B faced to one data
recordi ng surface of the hard disk, as shown in the Fig.5, while the four
connecting pads 66A are fornmed on the extended plate 95A of the upper head

gimbal assenbly; AN §2%at &P 4 N Y HJRhaLeCRLdNg supface of dhe hard

and a second surface;
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-.: Chee T

I



in the Fig.6. One of the connecting pad, i.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.
[00721 Fig.15 shows the cross section of,;the structure of the portion 68
shown in the Fig.5. As described before, each of the 34 integrated

W ring plete 24eadhcs 40 | audantesy tdwedriieg ftayeisimi 3. wiideesh egtrigal |y
conducti ve supporting |layer. 63 nmade of stainless steel, the insulating

| ayer 64 Grife i POIHIH R Ehd thEHiBe Bircal Py Rt HoRd | VO & FeBE ade of

copper. The&lgatdicald i fandusidMaS ROk, kaget ayess 63:43 ﬁé&?tgﬁ&ﬁi ly
connected to the suspension | oad beam 53B and t he arm nenber The

suspensi gredeagdel sheam 53B is el ectrically connected to the suspension | oad
beam 53A t hrough the pivot cartridge 42 nade of electrically conductive
material, as shown in the Fig.7. The electrically conductive pivot

cartri dge(s2 A gt ndsmaheciddozdihy eondusimve, fwammeirendes 93, as
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, having a first surface

and a second surface;

a first head gimbal assembly mounted on said first surface; and

i

a second head gimbal assembly mounted on said second surface;

wherein said carriage has a first aperture into which a pivot
member is inserted, and the diameter of said first aperture is
larger than the diameter of said pivot member, each of said
first head gimbal assembly and said second head gimbal assembly
has a second aperture, the center of which is aligned to the
center of said first aperture, the diameter of said second
aperture is larger than sald diameter of said pivot member, R
said second aperture has a V shaped édge 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.

A



shown in the Fig.10. [0073] Referring to the Fig.15 again, at the portion
68, the copper layer 65 and the insulating |ayer 64 are renoved to forma
recess for exposing the supporting |ayer 63, and an electrically conductive
material 127, such as silver, is deposgsed into the recess and the surface
of the copper |ayer 65. Since the copper |ayer 65 extends to the connecting
pad 66BL,7)a® dleewn sitackhesEiegb3y akkotrting| tet€lzhhl| §, odreusitr weirechani ca
parts oghthe har d dLsk,dLiv% evi ge 31t re cognect d to the reference
pot ent i A1'36F% KESEI &6t FPEEF i Pe it 9o S?egﬁlﬁ P ES BRI G "R
Di schar ge) zeikpeler ThacESRtehlieel MRAAS1bAGL thdidde dBchanigalopardss; are
electrically floating fromthe. reference potential of the circuit,
eIectro§ﬁ&§iétéﬁ§r§é§e@€éﬁﬁulate on the mechani cal parts, and the MR heads
are damaged by the discharge of the accunul ated el ectrostatic charges.
10074] 35

{8) A head stack assembly according to Claim 7, wherein the

total weight of said head stack assembly is balanced at a

center of said pivot member.

(9) A head stack assembly according to Claim 8, wherein
material of said carriage is plastic resin, and material of

said first and second head gimbal assemblies is metal.

(10) 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
a second head gimbal assembly mounted on said second surface;
wherein two datum pins for positioning said first head gimbal
assembly con said first surface and for positioning said second
head gimbal assembly on said second surface are formed on each

of said first surface and said second surface of said carriage;

wherein each of said first head gimbal assembly and said second

head gimbal assembly includes a suspension load beam and an arm

—_——

e



(Description of the operation of the washer 50): Fig.16 shows the operation
of the washer 50. The washer 50 has a tab or portion 128 extended fromthe
peri pheral of the washer. At |east the tab portion 128 is nade of a

magnetic material, but both the washer and the extended portion 128 can

be nmade of the magnetlc material. The washer 50 is fixed to the bottom
surface o"f‘e% ar PR hendesPERE ot 1ord |knpsr Mesad geﬁbaPOaSsenbl ¥ BOBibygt he

nut .51, e ! the ; n b portion 128 is
nmoved al ong ng\ﬁ éﬁd %efajgé%f;éc) rgs%r{e 33 §‘\\yei\'hg g?ﬁCé? gesgﬁ‘é r a$3enbl y
33 i.s novezlid cathenatiber iostt=stiant Huy spﬂﬁ] trie@ R partinen;arrp el ement 45 by

the:voice coil mtor (VCM, which is constituted by the voice coil 41 and
the magnet 34 fixed on the frane, the tab portion 128 of the magnetic

frateri alynsrPosidd A e heyL Is0R, L0 el 34, .an
attract eo?q by a Ieak%gglrralsgénet ?)c f?{el dtbce)agq’}tﬁﬁ}:f\1 rrgw%e?f)%ﬁtgg%% Th rrvﬁlbncé 34

and the tdord ofe e @mm%gnmuadasré@peetimlg;mmgsém head stack

assenbly egnstlhoe quter . m)st stop p%SItICOQ 075] é? wel | known in the
art, wher tHe Bowat 012% BEFaFF Saifs REFPPTe HSVH‘?éefs rTRAYRT of tiel ¢lead

stack assentily @kd Stcatﬁwr&ierﬂﬁﬂ Yff ghyenedrke tperowtel mStashand by

pOSItlon$¥1sald 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.

(11) A head stack assembly according to Claim 10, wherein said

first aperture is located between said two datum pins.

. (12) A head stack assembly according to Claim 10, 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.

(13) A head stack assembly according to Claim 12, wherein the
total weight of said head stack assembly is balanced at a .z

center of said pivot member. -

(14) A head stack assembly according to Claim 10, 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.

M



the ranp elenment 45 by the follow ng automatic unload circuit. The term
"unl oad"' neans the novenent- of the head stack assenbly fromthe position
on the hard disk to the stand by position on the ranp el ement. The
automatic unload circuit includes a cag&pitor having a first termna
connected to the power supply and a second term nal connected to the

r ef er encd1fot énhieald, sdadkaaswembhvngceprduny torasited hetwhesreitthe fir st

t erm nal _of ;he capacitar and.gne termnal.of the voice cqil .41. \When the
36 pomermﬁgef&?%eagoﬁ?lahgagﬁﬁ?gﬁiﬁﬁ g??%uf? Tt et (ﬁeﬁmﬁﬁ e

capaci t ogziig ¢hakgedndBeachAenpadelimbal us fiesmiof fas tihe rawiztichi ng circuit
Is turned on, and the charges stored in the capacitor is supplied to the
voice coil 41 to nove the head stack assenbly toward the stand by position.

The bi 2o (8508 908" ated Dy LaRyLboa0r 41 pd 2R anthiie dragnefe 34 of . the

present invention causes stack assenbly to and by
posi ti oncafpeistihg:turn off of the power. [0076] The dianeter. of the wire
of the voice coil 41 of the present
a carriage on which a coil is mounted, having a surface and a
side wall vertical to said surface wherein a positioning pin is
formed on said side wall and a positioning grooves extending

from said side wall to an inside of said carriage is formed;

a head gimbal assembly mounted on said surface and supporting a

read/write head; and

a flexible cable having a first portion, on which connecting
pads connected tb said read/write head are formed, a second

portion, on which ¢onnecting pads connected to said coil are
formed and a third portion from which said first portion and

said second portion are branched;

wherein said first portion has an aperture and said second

portion has a latch structure, said positioning pin is inserted
into said aperture of said first portion and said latch

structure of said second portion is inserted along said
positioning grooves to position said first portion along said . .

side wall of said carriage. : -

(17) A head stack assembly according to Claim 16, wherein said
carriage is provided with a guide member which includes a top
portion parallel to said surface of said carriage and having
one end coupled to said carriage and the other end, a side

portion parallel to said side wall and having one end coupled

I



I nvention can be very small, such as 73 [err]m to realize the resistivity
of the wire equal to or larger than 14 ohns, so that a tinme 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
can be perforned. [0077] As stated abové2 the bias force causes the MR head

to stay ab tdhedouter Jmelr shandbyapasitbpoporbesnt 44 peneroBhet hendard di sk
drive device is turned off. The attraction force applied to the tab portion
128 by t RESEgSEFTRL Y PogdiriciconPledkbesveRB fvhd Shackthesemt yoB3 at the

stand by Jpogj t; ring the tucnoft of the power, but is smaller than the
driwving F%Fcegé Wj%éWﬁﬁénf%rquggtio%fﬁg %Eé MR heads of the head stack

assenbly 33 along the radial direction of the hard disk 32 during the
Therefore, .the attraction force g% t he magnet 34 can

read/ writ perati on. X .
be ignorégaguﬁi%&a@hétP@&dFﬁFFPElXpéFSPFﬁhpg[g@?%&alm wherein said
first portion and said second portion of said flexible cable

are positioned between said wall and said side portion.

{(18) A head stack assembly according to Claim 18, wherein a

wire positioning pin is formed on said side portion.
(20) A data recording apparatus comprising:

a frame;

a data recording disk mounted on said frame; and

a head stack assembly pivoted on said frame, and having a front
portion supporting a read/write head and a rear portion

including a coil supporting frame;

wherein a first resilient member is extended along a first side
surface of said coil supporting frame from said head stack
assembly, and a second resilient member is extended along =z

second side surface of said coil supporting frame from said

head stacx assembly, and - SRR
wherein an inner crush stop member for engaging with said first
resilient member and an outer crush stop member for engaging

with said second crush stop member are formed on said frame.

R 08 LR R



(Description of the nethod for fabricating the hard disk drive device) 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.11 and 13. Mre
particularly, the second portion 102 of0the flexible cable 37 is inserted

i nto the(grponesatdbréboodghyt BEpgth tles a9y wat ich at heobat C«PeBQER' on.
114. engages with the recesses 117 in the grooves 116, as shown in the

Fig. 13. Wﬁée¥+?%t050?%%ﬁnfiﬁibo¥“@Fﬁ??@%ﬁﬂqﬂ%&%ﬁ%&ﬁensmoﬁgspé§lPkeﬁEdCto
extend algpg,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

st ep, t ,and seco head nbal assenhly 49A and 49B are positioned
on the c%% afg Fag ’é‘?l‘ao’f‘ﬁ’e’é% %‘?@a"faa%ksecf:oﬁ?rtl e"acking 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

connect ishgf TR 66A and

a data recording disk mounted on said frame;

a head stack assembly pivoted on said frame by a pivoﬁ member,
and having a front portion supporting a read/write head and a

rear portion supporting a voice coil; and

a magnet mounted on said frame to apply a magnetic field to

sald voice coil;

wherein a said pivot member includes a washer made of a
magnetic material and a fixing means for fixing said washer and
said head stack assembly on said pivot member, said washer has
a tab portion extended from the peripheral of said washer and
said washer is fixed to said head stack assembly by said fixing
means to position sald tab portion to the nearest position to
said magnet when said head stack assembly is stopped its outer

most step position.

(23) A data reccrding apparatus dccording to Claim 22, wherein
when said head stack assembly is stopped at said outer most
position, said magnet and said tab portion generate a bias
force for staying said head stack assembly at said outer most

stop position.

{(24) A data recording apparatus comprising:

——————
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66B on the extending plates 95A and 95B, respectively, and the voice coi
wires 123 and 124 are bonded on the connecting pads 115, ‘as described with
reference to the Figs.11, 12 and 13. [0081] 38 In a fourth step, the
structure is cleaned to renove a residual flux or another contam nant by
using a well known technology in the art_ [0082] In a fifth step, the pivot
cartridge 42 is inserted into the apertu?%s 73A, 76A, 55, 76B and 73B, and
the-structure is fixed by the washer 50 and the nut 51, as described with

reference g0 18 tHiGad 197 cbhaubtdvd0£rd@OB83] In a sixth step, the structure
I's rounted on the frame 93 by the nut 94, as described with reference to

the*Fig.10. [0084] [Alternative enbodi nent] Although the present invention

Lo %?%%kgb%%ég%dg%Bngigﬂemounted on said frame;

an electrically conductive head stack assembly pivoted on said
frame by an electrically conductive pivot member and having a
front portion supporting a read/write head and a rear portion
supporting a voice coil, wherein said head stack assembly is
electrically connected to said frame and said pivot member, and
a plurality of first connecting péds connected to said
read/write head are formed on an insulating layer formed on

said head stack assembly;
a control circuit mounted on said frame; and

a flexible cable for connecting said first connecting pads to

said control circuit;

wherein a second connecting pad electrically connected to said
head stack assembly is formed on said insulating layer, and
said second connecting pad is electrically connected to a
reference potential of said control circuit through said

flexible cable.

(25) A data recording apparatus according to Claim 24, wherein
said head stack assembly includes a wiring plate which includes
an electrically conductive supporting plate, an insulating
layer, and said first and second connecting pads and
electrically conductive wires formed on said insulating layer;
said electrically conductive wires connect said first
connecting pads to said read/write head and connect said second

pad to said electrically conductive supporting plate.

-
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enbodi nent of the data recordi ng device, which includes one carriage 48 and
two head gi nbal assenblies 49A and 49B, the present invention can be
applicable to the data recordi ng device which includes one head stack
assenbly wherein only one . head ginbal assenbly is nmounted on the
carriage, and to the data recording device which includes a plurality of
carriages wherein the head gi nbal assent®3 es are nounted on each of the
plur-al carriages. In the case that the plural carriages are used, the voice
coi |l is nowdled aeahe tefck e seirinlyl foar mi dgés. r§608&ing di3gk Altisaigh t he
di screte separate tacking pin 92 made of plastic resin is used to tack the
head gi NS EHII9es 49A and 49B on the carriage 48, as described with
reference to the Fig.9, the pin can be integrally forned with the carriage
48. [0086] Fig.17 shows the alternative tacking operation of the head

gi nbal assenHimdsgmeamtatbBidh @heoédrr RAge 48. The tacking pins 92A and
92B are integrally forned with the carriage 48

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.

(27) 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.

(O
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made of plastic resin. After the positioning of the head ginbal assenblies
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
t he head gi nbal assenblies 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 434 is used in place of the nut 51
shown in the Fig.10. A block 133 represents the arm nenber 52A, the
suspensi on | oad beam 53A, the carriage 48, the suspension | oad beam 53B and
t he -ar m nenber A 38r s FAOORD ' i i de view of
the*spring typ% ri né 134 ar emgg\?n‘anko?ﬁ;ﬂ]'Elfgﬁ%g Wﬁ%%@?‘éymn 134A
and a bottom surface of the spring type ring 134 are fitted into a recess
formed on t&@s jde surface of the pivot cartridge 42, so that a top edge

134B of the’s Ftng type ring 134 pushes the washer 50 and the block 133 in

a direction shown by an arrow 136, whereby the washer 50 and the block 133

is fixed to the pivot cartridge 42,
The present invention solves various problems caused by miniaturizing a data

recording device including a hard disk drive device (31).

A head stack assembly (33) for a data recording disk drive (31) of the present
invention comprises: a carriage (48) on which a coil (41) is mounted, having a first
surface (28A) and a second surface (28B); a first head gimbal assembly (49A)
mounted on the first surface (28A); and a second head gimbal assembly (49B)
mounted on the second surface (28B); wherein a datum member (57A or S58A) for
positioning the first head gimbal assembly (49A) on the first surface (28A) and for
positioning the second head gimbal assembly (49B) on the second surface (28B) is
formed on each of the first surface (28A) and the second surface (28B) of the

carriage (48).

Fig 6
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40 [00881 Fi g.19(A) 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 Fig.10. The plan
view and the side view of the C type ring 135 are shown in the Fig.19(B).
The Ctype ring 135 is fitted into a recess forned 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 ffect of the Invention] The
present invention solves the various problens, as described before, caused
in the case that the data recording device including the hard disk is
mni-aturized. Brief Description of the Drawi ngs: Figure 1 shows a structure
of & prior hard disk drive device. Figure 2 shows a structure of the prior
head stack assenbly. Figure 3 shows a structure of the hard disk drive
device in accordance with the present invention. Figure 4 sgoms t he various
parts of the head stack assenbly in accordance with the present invention.
Figure 5 shows a plan viewin a X-Y plane of the upper hgﬂg
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gi nbal assenbly, the carriage and the | ower head gi nbal assenbly. 41
Fi‘gure ' 6 shows a plane viewin the X-Y plane of the parts of the upper head
gi nbal assenbly and the carriage. Figure 7 shows a cross section of the
head stack assenbly along a line 60 shown in the Fig.6. Figure 8 shows a
separator inserted between the head gi nbal assenbly 49A and the head gi nbal
assenbly 49B. Figure 9 shows the tacking op#ildti on of the HGAs 49A and 49B
on the carriage. Figure 10 shows the cross section of the head stack
assenbly and the frane of the hard disk drive device along a |line A-A shown
in the Figures 5 and 6. Figure 11 shows the nount of the flexible cable to
the=carriage. Figure 12 shows the structure of the flexible cable. Figure
13 shows the connection of wires of the voice coil to the connecting pads
on the flexible cable.

HGA
(14




Figure 14 -shows the connection of the connecting pads of the upper head

gi nbal assenbly shown in the-Figure 6 and the connecting pads of the |ower
head gi nbal assenbly shown in the Figure 5 to the flexible cable. Figure 15
shows the cross section of the structure of the portion 68 shown in the

Fi gure 5. 42 Figure 16 shows the operation of the washer. Figure 17
shows the alternative tacking operation of t3E HGAs 49A and 49B 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

synbols] 31 ... Hard disk drive device 32 ... Hard disk
/31
| (7 w\
39
,//32
L
. | |45
L_/k’BB
\- / JJ
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33 ... Head stack assenbly 34 ... Magnet 35 ... Quter crush stopper 36 ..

| nner crush stopper 37 ... Flexible cable 41 ... Voice coil 42 ... Pivot
cartridge 43 ... Head/slider assenbly 45 ... Ranp elenment 46 ... First
menber 47 ... Second nenber 48 ... Carriage 49 ... Head ginbal assenbly 50
... Washer 51 ... Nut 52 ... Arm nenber 43 53 Suspensi on | oad beam
54 . Integrated wiring plate 4/17

FIG. 4



55, 59, 71, 72, 73, 76, 77, 78 ... Aperture 57, 58 .. Datumpin 63 ..

Supporting layer 64 .. Insulating |ayer 65 El ectrically conductive

| ayer 66, 112, 115 ... Connecting pad 74 ... V shaped edge 93 ... Franme 95
... Extended plate 99 ... Guide nmenber 128 ... Extended portion 44
Clainms: (1) A head stack assenbly for a da%g recordi ng disk drive
conprising: a carriage on which a coil is Ut ed, having a first surface

and-a second surface; a first head ginbal assenbly nounted on said first
surface; and a second head gi nbal assenbly nounted on said second surface;




wherein a datum nenber for positioning said first head gi nbal assenbly on
said first surface and for positioning said second head gi nbal assenbly on
sai d second surface is fornmed on each of said first surface and said second
surface of said carriage. (2) A head stack assenbly according to daiml,
wherein said datum nmenber is two datum pins spaced from each other, and
each of said first head ginbal assenbly and®4d4i d second head gi nbal
assenbly has two apertures into which said two datum pins are inserted,
respectively. (3) A head stack assenbly according to Claim2, ‘wherein said
carriage has an aperture into which a pivot nmenber is inserted, and said
aperture is located between said t dat um pi ns. 3? (4) A head sgtack

assenbly according to Cajm 3, wher : i 1
datum pins is inclingd frbm a center |ine exteng%Ng inalo
direction of said hepd sthck assenbly. (5) A hgad stack ass

g l'y a¢cording

to daim4, wherein the t i ght of sai
bal anced at a X ] _
118k
—_
62A ~_. 66A -
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center of said pivot nenber. (6) A head stack assenbly for a data recording
di sk .drive conprising: a carriage on which a coil is nounted, having a
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 said carriage has a first aperture into which a

pi vot nmenber is inserted, and the dianmeter of//iaid first aperture is |arger
t harr t he di aneter of said pivot nenber, each of said first head gi nbal
assenbly and said second head gi nbal -assenbly has a second aperture, the
center of which is aligned to the center of said first aperture, the

di arfeter of said second aperture is larger than said dianeter of said pivot
menber, said second aperture has a V shaped edge for aligning said pivot
menber, and a portion of said carriage is extru in said first

aperture, and said portion extruded fromsaid c rriﬁge pushes sai d pivot
menber to said V shaped egg@\of S gre—second—aperturg—when sg'ﬂ pi vot nenber
is inserted into said sec apertlure and said fir#f apejtur
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46 (7) A head stack assenbly according to Claim6, wherein said V shaped
edge is fornmed to align the center of said pivot nenber to a center |ine
extending in a longitudinal direction of said head stack assenbly. (8) A
head stack assenbly according to Claim7, wherein the total weight of said
head stack assenbly is balanced at a center of said pivot nenber. (9) A
head stack assenbly according to Claim8, wh@fein material of said carriage
is plastic resin, and material of said first and second head gi nbal
assenblies is netal. (10) A head stack assenbly for a data recording disk
drive conprising: a carriage on which a coil is nounted, including a first
surface and a second surface and having a first aperture into which a pivot
menber is inserted, wherein the dianeter of said first aperture is |arger
than the dianmeter of said pivot nenber; a first head gi nbal assenbly
mounted on said first surface; and a second head gi nbal assenbly nounted on

sai d second surface; wherein two datum pins for positioning said first head
gi nmbal

(A) HGA

(B)

a9 76a 5op)
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FIG. 8



assenbly on said first surface and for positioning said second head gi nbal
assenbl'y on said second surface are fornmed on each of said first surface
and 'sai d second surface of said carriage; wherein each of said first head
gi nbal assenbly and said second head gi nbal assenbly includes a suspension
| oad beam and an arm 47 menber, said suspension | oad beam has a rear
portion, a bending portion and a front portigyy supporting a read/ wite
head, and said arm nmenber is stacked to said rear portion, wherein said
suspensi on | oad beam has two apertures into which said two datum pins are
inserted, respectively, and said suspension | oad beam has a second
aperture, the center of which is aligned to the center of said first
aperture, the dianmeter of said second aperture is larger than said dianeter
of said pivot nenber, said second apgnpure has a V shaped edge for aligning

said pivot nenber, and a portion of ++d carriage is extruded into said
first aperture, and said port9dbn ext d frbbh said carriage pushes said
pi vot mnenber toC%?)i\/shaped e i cond aperture when said pivot
menber is inserte 61A '
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Into said second aperture and said first aperture. (11) A head stack
assenbl'y according to Cl-aim 10, wherein said first aperture is |ocated

bet vieen said two datum pins. (12) A head stack assenbly according to Caim
10, wherein a |line passing through said two datumpins is inclined froma
center line extending in a |longitudinal direction of said head stack
assenbly. (13) A head stack assenbly accordiOfny to C aim 12, wherein the
total weight of said head stack assenbly is balanced at a center of said

pi vot nmenber. (14) A head stack assenbly according to Caim 10, wherein
said V shaped edge is forned to align the center of said pivot nmenber to a
center line extending in a longitudinal direction of said head stack
assenbl y. 48 (15) A head stack assenbly according to Claim 14, wherein
material of said carriage is plastic resin, and material of saicd first and

second head gi nbal assenblies is netal. (16) A head stack assenbly for a
data recording disk drive
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conprising: a carriage on which a coil is nmounted, having a surface and a
si'de wall vertical to said surface wherein a positioning pinis formed on
said side wall and a positioning grooves extending fromsaid side wall to
an inside of said carriage is fornmed; a head ginbal assenbly nounted on
said surface and supporting a read/wite head; and a fl exi ble cabl e having
a first portion, on which connecting pads ddfdected to said read/wite head
are-formed, a second portion, on which connecting pads connected to said
coil are fornmed and a third portion fromwhich said first portion and said
second portion are branched; wherein said first portion has an aperture and
said second portion has a latch structure, said positioning pinis inserted
into said aperture of said first portion and said |latch structure of said
second portion is inserted along said positioning grooves to position said
first portion along said side wall of said carriage. (17) A head stack
assenbly according to Claim 16, wherein said carriage is provided with a
gui de nmenber which includes a;top portion parallel to said surface of said
carriage and havi ng one end céq?led to said carriage and the other end, a
si de




portion parallel to said side wall and having one end coupl ed 49 to said
t He ot-her end of said top portion and the other end, and a support portion
coupl ed between said the other end of said side portion and said carri age.
(18) A head stack assenbly according to Claim17, wherein said first
portion and said second portion of said flexible cable are positioned

bet ween sai d wal |l and said side portion. (18)l7A head stack assenbly
according to Claim18, wherein a wire positioning pin is fornmed on said
side portion. (20) A data recording apparatus conprising: a franme; a data
recordi ng di sk nounted on said frane; and a head stack assglily pivoted on
said franme, and having a front portion supporting 3 eag I 1" head and a
rear portion including a coil supporting frane; wh rl MERAYI rst resilient
menber is extended along a first side surface of saizgzgs' supporting frane

from said head stack assenbly, and a second resili-'bgg?"ﬂéB i's extended
al ong a IS
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second side surface of said coil supporting frame from said head stacks
assenbly, and wherein an inner crush stop nenber for engaging with said
first resilient menber and an outer crush stop nenber for engaging with
said second crush stop nenber are fornmed on said frane. 50 (21) A data
recordi ng apparatus according to Claim 20, wherein material of said first
and second resilient nenbers is plastic regisap7 (22) A data recording
apparatus conprising: a frame; a data recording disk nounted on said frane;
a head stack assenbly pivoted on said frame by a pivot nmenber, and having a
front portion supporting a read/ wite head and a rear portion supporting a
voi ce coil; and a magnet nounted on said franme to apply a magnetic field to

said voice coil; wher i vot i | udes a masher e of a
magneti c materi al andeng|X|ﬂ§9H§§ns f%fq?|X|rg§sald (%
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sai d head stack assenbly on said pivot nenber, said washer has a tab
portion extended fromthe peripheral of said washer and said washer is
fixed to said head stack assenbly by said fixing means to position said tab
portion to the nearest position to said nagnet when sai d head stack
assenbly is stopped its outer nost stop position. (23) A data recording
apparatus. according to Caim22, wherein WEA said head stack assenbly is
stopped at said outer npbst position, said nmagnef and said tab portion
generate a bias force for staying said head stack assenbly at said outer
nost stop position. (24) A data recordi ng apparatus conprising:. 51 an
electrically conductive frane; a data recordi ng di sk nounted on said frane;
an electrically conductive head sta assenbly pivoted on said franme by an
el ectrically conductive pivot fber and havieg a front portion supporting
a read/wite head and a rear pgortion supporting a\oice coil, wherein said
head stack assenbly is

®

FIG. 16



el ectrically connected to said frane and said pivot nenber, and a plurality
of first connecting pads connected to said read/ wite head are fornmed on an
insulating |ayer forned on said head stack assenbly; a control circuit
nounted on said frame; and a flexible cable for connecting said first
connecting pads to said control circuit; wherein a second connecting pad

el ectrically connected to said head stack d88énbly is fornmed on said
insulating |ayer, and said second connecting pad is electrically connected
to a reference potential of said control circuit through said flexible
cable. (25) A data recording apparatus according to Caim24, wherein said
head stack assenbly includes a wiring plate which includes an electrically
conductive supporting plate, an insulating |layer, and said first and second
connecting pads and electrically conducéixe wires fornmed on said insulating
| ayer; said electrically conductive wr dAconnect said first connecti ng
pads to said read/wite head ang?gonne jd second pad to said

electrically cond%FEQYe supporting plat
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52 (26) A head stack assenbly for a data recording disk drive conprising: a
carriage nounted with a coil; and a head ginbal assenbly nounted on a
surface of said carriages; wherein a datum nenber for positioning said head
gi nhal assenbly on said surface is fornmed on said surface. (27) A head
stack assenbly for a data recording disk drive conprising: a plurality of
carriages each of which has a first surfacd6ddd a second surface;.a first
head gi nbal assenbly nounted on said first surface of each of said plural
carriages; and a second head gi nbal assenbly nounted on said second surface
of each of said plural carriages; wherein a datum nenber for positioning
said first head ginbal assenbly on said first surface and for positioning
sai d second head gi nbal assenbly on said second surface is fornmed on each
of said first surface and said second surface of each of said plural

carri ages.
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