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- 1 TITLE OF THE | NVENTI ON DI SK DEVI CE BACKGROUND OF
THE | NVENTION This invention relates to a disk d:mwmm
having 5 disks as recording nedia. In recent ye mmwu
di sk devices, such as magnetic disk devic |4 1501508
di sk devices, etc., have been mndgly used as externa
recordin deV|ces of conputers and i nage

devi ces. glO A magnetic di sk-detice as an exarrpl e of”mm"”"”mwm”,m”mm
di sk device generally has a case in the form-of a

rectangu- |ar box. The case contains magnetic disks *G00002*

for use as magneti LY EFOr@RF MHEENENBLGDI ndl e not or

magneti ¢ _heads, and a head actuator. The spindle

ot O S&ePFYICEs as drive means that supports and

rotates the disks netic heads are used t

wite and read |ﬁ@85ﬁ§?PH P8 aR& FNX@NFE@Ndisks The

head act uat. rts t hea s for ve Wi
r espect % %Le 'S s cﬁ‘f%ﬁ%g’aavmg

voi il - trate unlt etc. The voice
CO|?gﬁg%oﬁspg%%srg%ggag%?ﬁéions t he head actuator. The

subst r at g nuRidcas y%ari%ad diciand Jhe d T k& o W itk e i ¢

circuit board for controlling the Ttespective
opedakikodgvaktekhe opriidlle dTBKOGe MRIe&e 23 LOi hR Yeen
and magneti c heads through the substrate unit is
screwddlyouske ast extauhbaceeebridiegCastrices of computers

1]

and image recording devices.

A magnetic disk device as an example of a disk
device generally has a case in the form of a rectangu-
lar box. The case contains magnetic disks for use as
magnetic recording media, a spindle motor, magnetic
heads, and a head actuator. The spindle motor serves
as drive means that supports and rotates the disks.
The magnetic heads are used to write and read
information to and from the disks. The head actuator
supports the heads for movement with respect to the
disks. Further, the case contains a voice coil motor,
a substrate unit, etc. The voice coil motor rocks and
positions the head actuator. The substrate unit has
a head IC and the like.

A printed circuit board for controlling the
respective operations of the spindle motor, voice
coil motor, and magnetic heads through the substrate
unit is screwed to the outer surface of the case.

An interface (I/F) connector for connecting the
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An interface (I/F) connector for connecting the

magneti c di sk device to an external device is sol dered

to an end portion of the circuit board. In the

magneti ¢ di sk device constructed in this manner, the

pi n arrangenent of the interface connector 5 and the

i ke nmust be changed dependi ng on the specifications

of the external device to be cdnnected. For exanple,

the input side nust be allotted to a predeterm ned

pin of the interface connector for one externa
devi@gneddid He owepiitcssitde aro exte praddetesri ) i reerldered
pi n of the connector for another external device.
AccPdPRg 6 B btArsy meft itdie rddsiwdithdakend ce

described _in, Jpn. Pat., | n. KOKAI Publication No. _
7-281838,1¥ &Peg%%ﬁ%]eélcgp@i%l%ewwﬁ%%q% insgthis
con r.is,used, and _an |C for trol th IS
conhEErSs 1 S EhEL™ A err REESndotls 1 HFWIPL:
an i,npu ut I r.GUi ¢ tt roperties. .o

ext g?ﬁaltt/h% elrl %%tr?aﬁél Soctf btehzc(?lcao%rdol&l%f% coglﬁ1 %e nsztlheect ed

by apBkuiraldaty ofs $8 eRlOrSet HMUS, d8 d.entt%{ fqaec Cdrthected.

speci fications can be changed in the contro C
Recentrl yxafipliedt thieZ alpait @fi JBanaid Sk ot GES 4

has been advanced to facilitate their use as
r ecprdideg edteninees pafh Fr @ hearine@ raleet it ctor for one
appar atuses, especially smaller-sized electronic 25
appakaeuses. denigenngmet ithediosk poervisdelet hat tieepredeter-
disks wwth a dianeter of 1 inch or nore, for exanple,
mined pin of the connector for another external
device.
According to an information recording device
described in Jpn. Pat. Appln. KOKAI Publication
No. 7-281838, for example, a single common interface
connector is used, and an IC for control that is
connected to this interface connector is provided with
an input/output circuit so that the properties of
external terminals of the control IC can be selected
by a plurality of selectors. Thus, the interface
specifications can be changed in the control IC.
Recently, miniaturization of magnetic disk
devices has been advanced to facilitate their use
as recording devices of more varied electronic
apparatuses, especially smaller-sized electronic
apparatuses. In a magnetic disk device that uses

disks with a diameter of 1 inch or more, for example,

the printed circuit board overlapped on the surface of
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the printed circuit board overl apped on the surface of
the case can be made smaller than the case surface in
area. In a magnetic di sk device that uses disks with

a dianeter of less than 1 inch, however, the printed
circuit board nust be reduced with the m niaturization

5 of the case. Accordingly, an installation space on

the printed circuit board | esséns- so that a plurality

of el ectronic conponents cannot be nounted on it with
ease. The interface connector for connecting the

magidts ¢agies Icadeiec eaagind anted lext erheal Weviaase isurfldce in
particular, is relatively tall and |arge-sized, so

t haP 4o -cadfof® B areddid W iduftasti o tliee dlgemidisks with
board., .Further, t constitutes a hlndrance to the

r edGc RS Towdr 85 fil@hds < 6 t WﬁﬁﬁﬁlePQhRﬂ@nted
d | th ted rd. Lik
ev:&%.céﬂ%e?%égg%y 5 oD U 26 R g A 4 s o

ot her; C C t h on, t he
o el e b%%%ﬁqﬁ#é i BRI P b on
sel @kOksi n@leet c@&%u'l%c@'o%(}rdatl%%éerhé hescF?:r}%tOla Gdfh1ity

the aforesaid manner, however, the ci'rcui

conbifgel atit@niis @@m@dn%tt%d,camtt he MUY i&AtiOnyith
of the ICis not easy. BRI EF SUMVARY OF THE | NVENTI ON

Accerdieng Thean nagspeeiceofcdnte duptemdOBodIte i the
provi ded a di sk device conprising: a case; a disk 25

shapedneédor dilsg nedilgm laocattde iex termadasvixdr iive
motor which is |located in the case and supports and
particular, is relatively tall and large-sized, so
that it cannot be readily mounted on the circuit
board. Further, it constitutes a hindrance to the
reduction in overall thickness of the magnetic disk
device including the printed circuit board. Likewise,
it is necessary to miniaturize the control IC and
other electronic components that are mounted on the
printed circuit .board. If the input/output circuit,
selectors, etc. are incorporated in the control IC in
the aforesaid manner, however, the circuit
configuration is complicated, and the miniaturization
of the IC is not easy.
BRIEF SUMMARY OF THE INVENTION
According to an aspect of the invention, there is
provided a disk device comprising: a case; a disk-
shaped recording medium located in the case; a drive

motor which is located in the case and supports and

rotates the recording medium; a head which processes
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rotates the recordi ng nmedium a head which processes
information for the recordi ng nedium a head actuator
which is provided in the case, supports the head for
novenent, and noves the head with respect to the
recordi ng nmedium a substrate unit provided in the 5
case and connected to the head actuator; a contro

circuit board opposed to an-outer -surface of the case
and connected to the substrate unit; and a connector
cabl e which extends fromthe control circuit board and -
has iodensettdront dan rMdles memuetitrapireediiunty an resdderawuator
10 device. The control circuit board has a plurality

of Midsh denmeevdidgshds wiheh ce sfe r stupraaper thheardteadh for
plurality of second connector pads with a second

pr oPEVEYEHtH f &éhMFieemtthife Migadstv ighog@anect He filvsst

and secogg_connector pads  bein e9rranged side by side

15 &7 R EGh T E1r AU ddAtS The e st cdbl e
has caBePLFY rI:%lnn %q,e%to rttoI g:%ec%%% ta%q:uta oart,' laeg:sc}ntorno
I rs an Pa

type, anobng the second connector S, an

the -GeRREGt Qo abel WA d RY .lé%e%uaceﬁl ﬁlﬂlfatcyﬁ Yf the case

connector termnal's connecting wt e at east one

typenef cddneerrerte thRdS Ul tWateh e prayd MRl fifbctor
portion is connected. BRIEF DESCRI PTI ON OF THE

SEVERBL eViiEMEhOle x Eidin daRAWING t Hel Gonk Aol & iRRNSREWda4& and
view showi ng a hard disk drive (hereinafter referred

t 0 assagorbDErtaec aedimigalle chngdtarte entediaredxt@rnal
the invention; FIG 2 is an expl oded perspective view
of device. The control circuit board has a plurality
of first connector pads with a first property and
a plurality of second connector pads with a second
property different from the first property, the first
and second connector pads being arranged side by side
on the control circuit board. The connector cable has
a proximal end portion connected to at least one type,
among the first and second connector pads, and the
connector terminals includes a plurality of connector
terminals connecting with the at least one type of
connector pads to which the proximal end portion is
connected.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
FIG. 1 is a perspective view showing a hard disk
drive (hereinafter referred to as an HDD) according to
a first embodiment of the invention;
FIG. 2 is an exploded perspective view of

the HDD;
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the HDD, FIG 3 is a plan view show ng a case and the
internal structure of the HDD, FIG 4 is a perspective
vi ew showi ng the control <circuit board side of the
HDD; 5 FIG 5 is a sectional view of the HDD taken
along line V-V of FIG 1; FIG 6 is a plan view
showing a control circuit board and an FPC of the
HDD, FIG 7 is a side view showing the control circuit
10 board and the FPC of the HDD, FIG 8 is a plan view
showi ng a control circuit board and an FPC of a HDD
accor di nd'i® & secondlambuidiwresitowing e ¢asenndnthe
and FIG 9_.is a plan view showing the control circuit

15 B8&rENEAd Sttﬁélcli’-F’GeofOft H&eHBDBiccor di ng to the
second odi ment. DETAI LED DESCRI PTI ON OF THE
| NVENT] ﬁDBSacacé%Eo‘isrPgeCitoWae e Ay drere gfontrol

th| vention w |l rlbed in detail with
% fré:?ler%“csé’oagdt ﬁédfc gn'gg’r?y 'dr awi ngs. As shova in
FI GS 1 ts e H S C 10 or
of a subg?g;ntl aIJ1 y re%?tcgcﬁg@{dl Qﬁ]bgdx OZ%% a rﬁe elﬁer%raniong

contrgk gifcuict fygard.12. The case 10 contains varl ous
nmenbers, which will be 25 described later. The

circuit ua.delld s ouen agred sHwide LWt S f@Cluit
of the case 10. The case 10 and
board and an FPC of the HDD;

FIG. 7 is a side view showing the control circuit
board and the FPC of the HDD;

FIG. 8 is a plan view showing a control circuit
board and an FPC of a HDD according to a second
embodiment of the invention; and

FIG. 9 is a plan view showing the control circuit
board and the FPC of the HDD according to the second
embodiment.

DETAILED DESCRIPTION OF THE INVENTION

An HDD according to a first embodiment of this
invention will now be described in detail with
reference to the accompanying drawings.

As shown in FIGS. 1 and 2, the HDD comprises
a case 10 in the form of a substantially rectangular
box and a rectangular control circuit board 12.

The case 10 contains various members, which will be
described later. The circuit board 12 is overlapped
on the outer surface of the case 10. The case 10 and

the circuit board 12 each have a length L of 32 mm and
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the circuit board 12 each have a length L of 32 nm and
awdth Wof 24 mm A thickness T of a structure that
conmbi nes the case and the control circuit board ranges
from3 to 6 nm The thickness T is adjusted to, e.g.,
about 3.3 mMmmor 5 nm depending on the nunber of disks
to be held in the case. As shown in FIGS. 2 to 4, the
case 10 conprises a first shefl 40a and a second
shel |l 10b that have substantially equal dinensions.
The first and second shells 10a and 10b are

subst gAdithl Wy ofe@damgul aR thicknalslsi § stfr ectsdmesture that
whi ch have sidewalls set up on their respective

per FRRBLRESc#HE FGEEI 8RSl thige COREINIOd CLEE Udrtd PEGIF darz@nges
or £ oM TopBoalin-A BOR: LEHANEESedl L mBBR RS Ite s 9.,
ShePPsr0d 3 6B S E & BerShiTal: o remisfe o disks
ap heruecs rnan HRuE¥Behe case 10 i< formed . having

the shapasokrawheghangusar ey 4The hotd f f
t he firstssﬁell 10a fornms 20 a Hectangfﬁgi%#%dﬁﬁﬁ%i}ses

surtagerst. sheun ¢omngns af sekbadcasne 110,10 ¢hud RRve
the corners of the nounting surface 11, are rounded

i n aubkstenkanlayceqlblUsdimbasisaal. nmEmeerr ikttt hald istcond
wound around the peripheral edge portion of the case

10 pbeplevéAeednflr 3fbbeiregs2bstamded llyy riche acaruierns

of the case, and airtightness is prevented from being

| owBREALBYCI PEERAGUSPSE hehdehl have sidewalls set up on

their respective peripheral edge portions. The shells
1l0a and 10b are arranged facing each other with their
peripheral edge portions opposed. A belt-shaped seal
member 16 is wound around the peripheral edge portions
of the shells 10a and 10b. The seal member connects
the peripheral edge portions of the shells and seals
a gap between them. Thus, the case 10 is formed
having the shape of a rectangular box.

The bottom surface of the first shell 10a forms
a rectangular mounting surface 11. Four corners of
the case 10, including the corners of the mounting
surface 11, are rounded in a circular arc. Thus, the
seal member 16 that is wound around the peripheral
edge portion of the case 10 is prevented from being
damaged by the corners of the case, and airtightness

is prevented from being lowered by lifting of the seal

member.



10

15

20

25

menber. In the case 10, a plurality of support posts

18 are provided on the peripheral edge portion of the
case. Each support post 18 has a proximal end fixed

to the inner surface of the first shell 10a and is set
5 substantially upright on the inner surface of the
first shell. Corresponding to each support post 18 in
position, a tapped hole is foried-in the nounting
surface 11 and extends into the post. The case 10
contains a magnetic disk 20 of, 10 e.g., 0.85-inch

di anet er Inf dheus@sas 1én ianfodrumstliidyy afecompdiont medkittem18
a spindle notor 22, a magnetic head 24, and a

car PFAgBT281dRe oapithel @erapber2? edgsopostiamd of the
rotates the disk. The magnetic head 24 is used to
mmiFésﬁnd Fesd ﬁﬁpﬁpﬁﬁtP@ﬁttéBaﬁ@Sf@o@MPWéH@ﬂs@ndTﬁexed

movERe D2 RPER Y SURREET 6 RBomaqHet ST klé)(.‘? and is set
( CiTIAE T 80 Bk Uty e 4, o ctodde

nmec 11a I h .32 S it
ki, st s e

CarEhaFSSZ§1thear%EBpeBOﬁ@l@E§@a$b§%h%o1%“%%%d%ddﬂﬂing
and holds the magnetic head 24 in a position off the

magsetreacdi sk 28dwealentike ihead the E@%@d to the
peri pheral edge portion of the dis The sol enoi d

| at ch 32Thel daskhd Ocapnitagdes2G 2agnetd sk pasidd,on.

The substrate unit 34 has a head 1C and the I|ike.
e.g., 0.85-inch diameter, for use as an information
recording medium, a spindle motor 22, a magnetic head
24, and a carriage 26. The spindle motor 22 supports
and rotates the disk. The magnetic head 24 is used to
write and read information to and from the disk. The
carriage 26 supports the magnetic head 24 for movement
with respect to the magnetic disk 20. Further, the
case 10 contains a voice coil motor (hereinafter
referred to as a VCM) 28, a ramp load mechanism 30, a
solenoid latch 32, a substrate unit 34, etc. The VCM
28 rotates and positions the carriage 26. The ramp
load mechanism 30 unloads into and holds the magnetic
head 24 in a position off the magnetic disk 20 when
the head is moved to the peripheral edge portion of
the disk. The solenoid latch 32 holds the carriage 26
in a shunt position. The substrate unit 34 has a head

IC and the like.

The spindle motor 22 is mounted on the first
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The spindle nmotor 22 is nounted on the first shel

10a. The notor 22 has a pivot 36, which is fixed to

the inner surface of the first shell 10a and set

substantially upright on it. An extended end of the
pivot 36 is screwed to the second shell 10b by 5 a

fixing screw 37 that is externally screwed into the

second shell. Thus, the pivet 86 +s dually supported

by the first and second shells 10a and 10b. A rotor is
rotatably supported on the pivot 36 by a bearing (not

showhpllTR&R .endhpomoiter &2 thees X0 miotadr 3y tvielch dies

of the second shell 10b constitutes a columar hub

43, fangdt ke rhgnéninerdissic 208 o ff ittheedf i ndaxdredlly m and

the hub. An annular clanp ring 44 is fitted on an end
por S£&n SHPSLRELAGE 143 Ultd s @ 4 toi r AmsrdiRndad eﬁyiedOf
ortion of the di,sk 20. Thus, 5 the disk 20 is fixe

Do thE POTBE afid ‘SusbarrEd for TR0t RaTH | H%gh ot ORutth

the_ratQr nular .per.manent  magnet. (not_shown) .is
fixgdeagéngﬁggn%wpg?tF%ﬁtoﬁstﬁgqe %#1%9ﬁ§%ﬁ4x§Qﬁo the
t he St L1 0 tQ. COoaXi. it

r ot SF.Ebg%l 'Is'%le%qs%ﬁi ndl él%r‘?o?glre %Zlblﬁ)écs%g sjiagataéﬂralga’r gs%pported

att ghedet @i rkhe ahidr skcohl Isnkda and 2 Rldrajd ty of
coils wound on the stator core. The stator core and

the coil g abtod deatred asiyde b sRacaesth frmgheot 36
magnet. The carriage 26 that constitutes the head 25

act bat er besrpngvi(ded wholwna .bedhiang easseddni d? dhathe

is fixed on the inner surface of the first shel
rotor on the side of the second shell 10b constitutes
a columnar hub 43, and the magnetic disk 20 is fitted
coaxially on the hub. An annular clamp ring 44 is
fitted on an end portion of the hub 43 and holds
a circumstantial edge portion of the disk 20. Thus,
the disk 20 is fixed to the rotor and supported for
rotation integral with the rotor.

An annular permanent magnet (not shown) is fixed
to an end portion of the rotor on the side of the
first shell 10a so as to be coaxial with the rotor.
The spindle motor 22 has a stator core attached to
the first shell 10a and a plurality of coils wound on
the stator core. The stator core and the coils are
located outside and spaced from the magnet.

The carriage 26 that constitutes the head
actuator is provided with a bearing assembly 52

that i1s fixed on the inner surface of the first shell

10a. The bearing assembly 52 has a pivot 53 and a
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10a. The bearing assenbly 52 has a pivot 53 and a
cylindrical hub 54. The pivot 53 is set upright on

the inner surface of the first shell 10a. The hub 54
is rotatably supported on the pivot 53 by a pair of
beari ngs. An extended end of the pivot 53 is screwed 5
to the second shell 10b by a fixing screw 56 that is
externally screwed into the-sefond shell. Thus, the
pivot 53 is dually supported by the first and second
shells 10a and 10b. The bearing assenbly 52 that

ser Vs igsird dsdartiviy Jor t iThe isivacdied sisket bypsiges Ién
with the spindle notor 22 in the |ongitudinal

di r &4 RIS e I oD theh el ity i sdpd 126l Gonprieshn 54
arm,58 extending fromthe hub 54, a suspension 60 in

t he ForAtG 3t Yo DR 1 &k & dhididy ¥ Al thepair of

di | d of 15 th d t, f 6.2

ext SRGHG F-om The T S 3 R TEC (1 107 oppber @oreved
f t magnet,i d 24 .is support n an,
e;?g]ﬁdgglezr??cg}‘%?he gﬁslbocebnsqqgﬁa 6f(2)1xollynga S;c’%%bwalf’ge’d that is

por %ix%r(n%qtlys@@M&wedT%tfbea&eZ%ééorﬁ@rg&:ﬁd &, the

gi ven head | oad toward 20 the surface o e magnetic

di sloiztby3a isprdua 1y YDt ddh e sushensi At &hd Aecond
voice coil 64 that constitutes the VCM 28 is fi xed

| Nt egredlllsy 0@ el 1aporThd e 6w aEBend N 23 which
serves to rotate the carriage 25 26 around the
beasiemyess sental yoe&2,incomuritsies a gpdidcatfed yxikdzs 153 sk
a magnet (not shown). The yokes 63 are
with the spindle motor 22 in the longitudinal
direction of the case 10.
The carriage 26 comprises an arm 58 extending
from the hub 54, a suspension 60 in the form of
an elongate plate extending from the distal end of
the arm, and a support frame 62 extending from the hub
54 in a direction opposite from the arm. The magnetic
head 24 is supported on an extended end of the
suspension 60 by a gimbals portion (not shown).
The head 24 is subjected to a given head load toward
the surface of the magnetic disk 20 by a spring
force of the suspension 60. A voice coil 64 that
constitutes the VCM 28 is fixed integrally to the
support frame 62.
The VCM 28, which serves to rotate the carriage
26 around the bearing assembly 52, comprises a pair of

yokes 63 and a magnet (not shown). The yokes 63 are

fixed on the first shell 10a and opposed to each other
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fixed on the first shell 10a and opposed to each ot her

10 with a gap between them The magnet is fixed to the

i nner surface of one of the yokes and opposed to the

voi ce coil 64. Wen the coil 64 is energized, the
carriage 26 rotates between the shunt position shown 5
in FIG 3 and an operating position above the surface

of the magnetic disk 20. The nEgnetic head 24 is
positioned on a desired track of the disk 20. The
solenoid latch 32 that is fixed to the first shell 10a

| at ¥hé&d ehgagabetagper2@dmat  iThemmegrhato itdhef istamttdche
posi tion, thereby preventing the carriage from noving
fr odnPRE Shurdacsosift icore tof tihe dvest iang! pomidserh tid the
the HDD is subjected to any external force, such as a

sho¥R1CPhEHaMP 4- oadeec e $19130 &oripy e &l 2eshp s
menber 70 and a tab 72. The ranp nmenber 70 is fjxed
to FRETIAREr “SurPaed st My sy SthesRAUNtL (e i on - shown

o U8 BICEPROSLLE g e oSS, PALLLAD Sl Hlfrace
d,ef [ 0 d [ 20
cnds! chferausgens! an 40240 36538 A0, Shanele 2

pl apeshtiehiedl cANG RidS 13 AR S fACe he3 4ihal LA bg e
engaged by the tab 72. \Wen the carriage 26 rotates

f rosblBeocianeateer Bphenal per tdigRPfcd hedisk A0 411 10a
the shunt position outside the disk, the tab 72 25
engagéshebe thanpazuibaee 263 tofatt He navedeethe’/Ghunt
position, thereby preventing the carriage from moving
from the shunt position to the operating position if
the HDD is subjected to any external force, such as
a shock.

The ramp load mechanism 30 comprises a ramp
member 70 and a tab 72. The ramp member 70 is fixed
to the inner surface of the first shell 10a and
situated opposite the peripheral edge portion of the
magnetic disk 20. The tab 72 extends from the distal
end of the suspension 60 and serves as an engaging
member. The ramp member 70 is formed by bending a
plate material and has a ramp surface 73 that can be
engaged by the tab 72. When the carriage 26 rotates
from the inner peripheral portion of the disk 20 to
the shunt position outside the disk, the tab 72
engages the ramp surface 73 of the ramp member 70.

Thereafter, the tab 72 is pulled up along a slope

of the ramp surface to unload the magnetic head 24.
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Thereafter, the tab 72 is pulled up along a slope of

the ranp surface to unload the magnetic head 24. - 11
When the carriage 26 rocks to the shunt position, the
tab 72 is supported on the ranp surface 73 of the ranp
menber 70. Thereupon, the magnetic head 24 is kept

off the surface of the magnetic disk 20. 5 The

substrate unit 34 has a body 34a that is forned of a
flexible printed circuit board. The body 34a is fixed
to the inner surface of the first shell 10a.

El e#hesnitéec sapaients 2 6s uoiskss tchggesdhunt, rosition, the
tenperature sensor, etc., are nounted on the body 34a.

10 TRE débdfr SUEPRHItEBL S a G SULEEAR & Dratttde ramp

circuit board reinafter referred to as a in FPC
U TEIGE Fod Dan g HEr e (5t TEAR Gt &ﬁa&]dr%dfleﬁwﬁ‘gpt
of in FPC _34b i onnected .to that .part of the
car%?ggg%56sﬁﬁi@ﬁeigfzﬁtﬁapggnﬁ ar Fﬁ@ﬂb ring 15
assenbl . F [ ext e e e i.n .
FPC 34byiTZl%c Snl n%résf:tilg eeltde}}?lttlr i)gi%ﬁ%)e/sd o Q)tqﬁg; H%Jghne [ c@ Head

24 by raceablee a( B9k x3RAWNL ikl d $ 1l RcAed LI d . he AldNpoay
58 and t he suspension 60. A connector 34c for

congeat iign fwixel the teentingle rCisiGfalceb@ar dnk2 iy A0 shell

mounted on the bottom surface of the body of the

subdbrat eElrict: r34.i cThempomneetisor s3dt ias etposetd AC, a

the mounting surface 11 of the first shell 10a through

an GpRpengtiuret senfiorst edlesl,| arAs rolowed rFItES: and4a.

4, the control circuit
The substrate unit 34 has a main flexible printed
circuit board (hereinafter referred to as a main FPQC)
34b that extends from the body 34a. An extended end
of the main FPC 34b is connected to that part of the
carriage 26 which is situated near the bearing
assembly 52. Further, the extended end of the main
FPC 34b is connected electrically to the magnetic head
24 by a cable (not shown) that is located on the arm
58 and the suspension 60. A connector 34c for
connection with the control circuit board 12 is
mounted on the bottom surface of the body of the
substrate unit 34. The connector 34c is exposed to
the mounting surface 11 of the first shell 10a through
an opening in the first shell.

As shown in FIGS. 2 and 4, the control circuit

board 12, a printed circuit board, is a rectangular

structure that is substantially equal to the mounting

surface 11 of the case 10 in length and width. The
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25 board 12, a printed circuit board, is a rectangul ar
structure that is substantially equal to the nounting
surface 11 of the case 10 in length and width. The -

12 nounting surface 11 of the case 10 is forned
having circular protrusions 70a and 70b t hat
correspond to the spindle notor 22 and the bearing
assenbly 52, respectively.— THé& control circuit board
12 is fornmed 5 having circular openings 72a and 72b
that correspond to the protrusions 70a and 70b,

r espechitveby suEdacec drinerf rovet icarsse df0 tilke foinmed thaving
board 12 are obliquely cut at, ., 45 degrees to
eacﬁl§|celéaramOtlrmléll\ﬂn@uaYlolay angt rﬁogbttéwtpmﬁr@’@mﬁ tw

plurality of = 10 el ectroni c conponents 74 and a
conﬁ@@t §P17E 18 BokBInted 20K (HE OSREdNG FERPLy, 52,

t her printed CIFCUIt b ard 7

1 e EPEPEST LI Mect 5 S5 Rn AR S0 SRR 2o e
devige s cquagsLed Lo the ooyl ool D115 ddcdSpond

romone s thé circui

12, ten@h@ prwtq«l st Yo nQf 70%0%%0t7% t%@@g@ﬁ#&ﬁf e

f or med ts extended end. sHown i'n FIGS. 4, 6

andFBuroﬁo&ﬁ%ro%b%&l%%%f%Qetﬁ%1H¥%dayﬂ'ﬁﬂaﬂa'12“ére
board 12 are provided a plurality of, e.g., 13,

conpectignepgdsud0 sfitqr 20 .6l act rde@aieeCsortraJeCetaich dietareerhd
the HDD and the external device. The pads 80 are

| ocaned vielan land falrangotred picde: i@hst W .ci 12c i tudedartdy of
12. In the present enbodinent, the pads 80 are
arrgﬁggdr@h@@gcpm@pn@més 74 and a connector 71 are

mounted on the circuit board 12. Further, a flexible

printed circuit board 76 for electrical connection

between the HDD and an external device is connected to

the circuit board 12. It is drawn out from one short

side of the circuit board 12, and a plurality of

connector terminals 75 are formed on its extended end.
As shown in FIGS. 4, 6 and 7, on the outer

surface of the control circuit board 12 are provided

a plurality of, e.g., 13, connector pads 80 for

electrical connection between the HDD and the external

device. The pads 80 are located near and along

one side of the circuit board 12. 1In the present

embodiment, the pads 80 are arranged along that one

of short sides of the circuit board 12 which is

situated on the side of the bearing assembly 52.

Each connector pad 80 has the shape of an elongate

rectangle, which extends in the longitudinal direction
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of short sides of the circuit board 12 which is 25
situated on the side of the bearing assenbly 52. Each
connector pad 80 has the shape of an el ongate

rectangl e, which extends in the |ongitudinal direction
13 of the circuit board 12. The pads 80 are separated
from one anot her by gaps between them The connector
pads 80 include two first connector pads 80a, eight
second connector pads 80b, two third 5 connector pads
80c, and a spare connector pad 80d. The first pads
80aofekhe asrconmnebveard é2m ndlhe foards &Ourincerssalarated
serial bus (USB) as a first property. The second pads
80bfsemvengs aneithest by KaPs PEltyeEmatthedonf orm to

menory card standards as a second property. . 10 The
third pad$e8GONSECHS Yad 3 Fée tidyc it £ ¥t gonnector
serial _interface as a third property. The flexible ..
or1 Reg8 BPPcurt ShoacdCRer SORAREGRT BaFE FOF 1 &b HH =
FPC rye S nectaqr. cable.i Q d
to PREDSEERE. B BT i Y Shete 2 sEsT SRS

sel ed; e t fir st , hj
oniiss o TERTpaRanRas Berhd B RRiMber MWD for

presenhieekadh MRl ath®usPQUER) S scanraGtad didpds, .
connector pads of all types, i.e., the first, second,
andThbi sécoaaneader spadseda a80kcamd A t2mihea PG hat

76 is provided integrally with a proximal end portion
76acoafbeit tohaped rgxcendi B¢ anolatiden ak6le, swwbnd panperty.
of grip portions 76c. The proximal end portion

The third pads 80c serve as connector terminals for

a serial interface as a third property.

The flexible printed circuit board (hereinafter
referred to as an FPC) 76 that serves as a connector
cable 1s connected to the connector pads of at least
one optionally selected type, among the first, second,
and third connector pads 80a, 80b and 80c. According
to the present embodiment, the FPC 76 is connected to
the connector pads of all types, i.e., the first,
second, and third connector pads 80a, 80b and 80c.

The FPC 76 is provided integrally with a proximal end
portion 76a, a belt-shaped extending portion 76b, and
a palir of grip portions 76c. The proximal end portion
76a 1s fixed on the control circuit board 12 so as to
overlap the connector pads 80 and extend along the
array of the pads. The extending portion 76b extends

from the proximal end portion and has the connector

terminals 75 on its extended end. Near the terminals
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76a is fixed on the control circuit board 12 so as to
overl ap the connector pads 80 and extend al ong the 25
array of the pads. The extendi ng portion 76b extends
fromthe proximal end portion and has the connector
termnals 75 on its extended end. Near the termnals
14 75, the grip portions 76¢c extend individually on
the opposite sides fromthe extdendi ng portion. The
proxi mal end portion 76a is formed having thirteen
pads 82 that are situated corresponding to the 5
conféct thepgds p8Poritnding dwal lexteTidesadidadsivgd 1ar eon
situated individually overlapping the connector pads
80 &het heresaiteols iciesc dirorbddred SKE eaid NG meedtied -

electrically to the pads ,80. _The extended, end ,of e
ext ST R OPOREL ﬁn%mrp%%@owsdef&w%%{ ‘Mirceen

t he PEBRNEGt o aadd Bo. 'QU.% 'e\‘cﬂ Soar o & O{ﬁ%
Ler i ale 15 Uast iy Shans A AN 6] ONGRlcee RRLANY Gre

and e eXt Irection o

eXtQEQM Qe@oﬁ | %i@ﬁ%l%?“%dé?ﬂ@ dﬁ.@%éﬂébﬁH%ctor pads

arrange rig t angles to the tendlng direction

Wi t Bogags tlpl%t WReM e rthe (C e ar terdiditrectied
are connected to their correspondi ng pads 82 by

con@uetcarildanesy &4 tiwat pards fear.nmed on the proximal end

portion 76a and the extending portion 76b. Thus, the

20 conned@er epatsnd3dl comhexft thid Fextteidinorpespornli hge is

connector termnals 75.
provided with the thirteen connector terminals 75 that
correspond to the connector pads 80, individually.
Fach of the terminals 75 has the shape of an elongate
rectangle and extends in the extending direction of
the extending portion 76b. The terminals 75 are
arranged at right angles to the extending direction
with gaps between them. The connector terminals 75
are connected to their corresponding pads 82 by
conductor lines 84 that are formed on the proximal end
portion 76a and the extending portion 76b. Thus, the
connector pads 80 connect with their corresponding
connector terminals 75.

The pads 82, connector terminals 75, and
conductor lines 84 are each formed of a copper foil on
an insulating layer. Reinforcing copper foils 88a are
provided individually at those corner portions of the

FPC 76 which are situated near the boundary between

the proximal end portion 76a and the extending portion
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The pads 82, connector termnals 75, and conductor
lines 84 are each forned of a copper foil on an
insulating |ayer. Reinforcing copper foils 88a are 25
provi ded individually at those corner portions of the
FPC 76 which are situated near the boundary between
the proximal end portion 76a and the extending portion
- 15 76b. Reinforcing copper ¥oils 88b are provided
i ndividually at those corner portions which are
situated near the boundary between each grip portion
76¢ T&ivd t Re iepfcerdingy qEerd ofditls B aubhgtrrtiddd y
T-shaped liner plate 90 is pasted overlapping on the
ext ended ieha@ lar tEtork hefse o rmemda drh tigprporvh iorh 76ie
including the connector termnals 75, and the

r esFECURFES APGs Ehs RN BhP it /fGp BokR iRt Lon
ZFgg }rgﬁ*4§ﬁﬁbplatdﬁ@?ﬁbégﬁé$%¥$; 3 chﬁnas acrylic
Lo, 2 0 rsen e okl a1ge, S0 BOLLL o oL fsced
Con%tvrelf(ita‘fsg)fl gnto'?f SHR Aaseocaéﬁoe‘{% Pﬁ cﬁr{;%ﬁeu?e

connect or exter na eVI ce or 15 and

the eGRRRRGIY JoRrlidial TS 1318 KoM aiRd &hiifdddor
cally to termnal s of the external device, wher eupon

t he tERRie@n sheg sconprrted tre e texiemale Y £8ded ot
doing this, the grip portions 76¢c of the FPC 76 that

ar e thei pldreed dyyi gt e dtdirers plad.e Thearikiret dobake 20
connected. Thus, the connecting ends of the FPC 76
is formed of an electrically nonconductive material,
such as acrylic resin, and reinforces the extended end
portion of the FPC 76. The.extended end portion of
the FPC 76 constructed in this manner is caused to
engage a connector of an external device or the like,
and the connector terminals 75 are connected electri-
cally to terminals of the external device, whereupon
the HDD can be connected to the external device.
In doing this, the grip portions 76c of the FPC 76
that are reinforced by the liner plate 90 are held and
connected. Thus, the connecting ends of the FPC 76
can be easily securely connected to the extended end
portion. For simplicity of drawing, the liner plate
90 is not shown in FIG. 6.
The control circuit board 12, constructed in this
manner, is overlapped on the mounting surface 11 of

the case 10 and screwed to the first shell 10a with

screws. As this is done, the circuit board 12 is
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can be easily securely connected to the extended end
portion. For sinplicity of drawing, the liner plate

90 is not shown in FIG 6. The control circuit board

12, constructed in this 25 manner, is overlapped on
the nmounting surface 11 of the case 10 and screwed to
the first shell 10a with screws. As this is done, the
circuit board 12 is 16 |locateld with its four sides
aligned or coincident individually with four sides of
the nmounting surface 11. The protrusions 70a and 70b
on tlheamednwilndg diisf dosirl kigles ledcatned iar tdvd nopetdntys
72a and 72b, 5 respectively, of the circuit board 12.
The legaNacrarl Ly7 vish dieeircisigigist dodh@ ITPUNS idshrieetfeare
to the connector on the _substrate unit 34. The notch
porﬁﬂonsT?? B O & S OGS E&PhéVmbaﬁF16ﬁéthﬁ=WQRPtlng
control. circyit board 12 are situated ,corr 0

S pORURAG Sendiy PRBAIF Ao HE T EHHER paran ! 2o

t he [ f oL il f our, £or

por E1 SRS o ey it Ry SoiTide SR S & Zpadss FFREOT

out ghdenwirhowt beiing eauer a6 by the ddiy te paard 12.
The corner portions of the case 10, including the four

15 expesed oGObhek ROt a@fe tip@ tmaunti ng surface 11,
i ndividually constitute retaining portions 78 for

hol di ng tihe casehwMddralitoraomacit WH fidier ddmbt portions

board 12. According to the HDD constructed in this

manedr the control circuit board 12 are situated corre-
sponding individually to the four corner portions of
the mounting surface 11. Thus, the four corner
portions of the mounting surface 11 are exposed to the
outside without being covered by the circuit board 12.
The corner portions of the case 10, including the four
exposed corner portions of the mounting surface 11,
individually constitute retaining portions 78 for
holding the case without contact with the circuit
board 12.

According to the HDD constructed in this manner,
the control circuit board 12 is provided with the
first to third connector pads 80a, 80b and 80c that
have different properties. The FPC 76 is connected to
any desired one of these connector pads 80a, 80b and
80c and lead out of the circuit board 12. The HDD can
be connected electrically to the external device by
connecting the connector terminals on the extended

end of the FPC 76 to the external device. Thus, the
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20 the control circuit board 12 is provided with the
first to third connector pads 80a, 80b and 80c that
have different properties. The FPC 76 is connected to
any desired one of these connector pads 80a, 80b and
80c and lead out of the circuit board 12. The HDD can
25 be connected electrically to the external device by
connecting the connector tetrmlial s-on the extended

end of the FPC 76 to the external device. Thus, the 17
connector that is relatively | arge-sized can be

oni toedest otrhath attha sowerlalt] i veiiyve Kiresse -afi 2dte ddbD be
including the circuit board 12 is reduced. Further,

t he oFBBtean sive therinddice vier aldr itdd ckttesnalt ddwa ¢EXP by

5 alternatively using any desired one of the connector
padénﬁﬁéﬁlﬁgvé)p’& PSR PSS ed Sofr gsiusisett i gairther,

Th t b bt ai ned | 1,-Sj HDD wi th .

e RS IR e OBt A ed, & STal Lt 260 BN s ces g
por t‘ﬁkale% nggggcgéquhrsti%tge%n% )}:fetoyfisif JIP %%%r oerﬁagt l}%e %%%de cjtoor

as a recor Vi ce 0 varil ous ctronic

apparat.u S 1. wudi Qi t :
Bt anert, M B R B R B B R e
Accehdisng the reha DBl ibedh abaye 1118 - LxuNded tn
end portion of thé FPC 76 is provided with 15 the

gri piRer YeoRs al64 uirpalsC e riipRad hefaveendingesrs.

The reinforcing liner plate 90 is fixed to the

ext epdedbérd HDOX tdoors tatud tidae igr ighigomtarors G belhissd

the connecting ends of the FPC 76 can be
as a recording device of any of various electronic
apparatuses, such as a cell phone, digital camera,
video camera, personal digital assistant (PDA), etc.

According to the HDD described above, the
extended end portion of the FPC 76 is provided with
the grip portions 76c that can be nipped between
fingers. The reinforcing liner plate 90 is fixed to
the extended end portion and the grip portions 76c.
Thus, the connecting ends of the FPC 76 can be
easily securely connected to and disconnected from
connectors of the external device by utilizing the
grip portions 76c.
Although the FPC 76 is connected to all the types

of connector pads of the control circuit board 12
according to the foregoing embodiment, it is only
expected to be connected to at least one type of

connector pads. According to a second embodiment

shown in FIG. 8, an FPC 76 has pads 82 that are
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easily securely connected to and di sconnected from 20
connectors of the external device by utilizing the
grip portions 76c. Although the FPC 76 is connected to
all the types of connector pads of the contro

circuit board 12 according to the foregoing

enbodi nent, it is only 25 expected to be connected to
at | east one type of connectof8 pads. According to a
second enbodi rent shown in FIG 8, an FPC 76 has pads
82 that are 18 connected to only connector pads 80Db
andcgodested tontrndly cang@at dsodadisl BO0acawt dildey afo a
third enbodiment shown in FIG 9, an FPC 76 has pads
82 at kentzed cdmreditedrordoiiay cd\ﬂwddrngpatd% Bdd) a7l

80d 5 of .a control circuit board 12. In either of the
emb6BPREATSN L FEoMPD itk I5e Sonfectidd /¢ éﬁ’lseﬁaé?ﬁwaq

CypeeSe REE FrELRer SEeaals AR IR Pod AP a he0d
d d t 0 ' t.d
a1 e OTaBnCrBS o ( Lhade o %‘W?Iéﬂ“ g

Thepgbe mehithe hele@ir e MUBY Ahri & edISS 410 external
designate |ike portions of the enbodi nents, and

det diele@ed@SC fispinigor c@nddiese Rl idcMSsrys dHBitrtéid-oﬁré’leof

same functions and effects of the first 15 enbodi nent

may tiyeeal, sahaht disned nreardatiarg dfo dhe deseicedl Bk .

third enbodinents. This invention is not limted

di rect |y Iro tthee second and third embodiments, other
configurations are identical with those of the first
embodiment. Therefore, like reference numerals are
used to designate like portions of the embodiments,
and a detailed description of those portions is
omitted. The same functions and effects of the first
embodiment may be also obtained according to the
second and third embodiments.

This invention is not limited directly to the
embodiments described above, and its components may be
embodied in modified forms without departing from the
scope or spirit of the invention. Further, various
inventions may be made by suitably combining a
plurality of components described in connection with
the foregoing embodiments. For example, some of the
components according to the foregoing embodiments may
be omitted. Furthermore, components according to

different embodiments may be combined as required.

The properties of the connector pads on the



10

enbodi nents descri bed above, and its conponents may be
enbodied in nodified forns without departing fromthe
20 scope or spirit of the invention. Further, various

i nventions nmay be nade by suitably conbining a
plurality of conponents described in connection wth
the foregoi ng enbodi nents. For exanple, sone of the
conponents according to the for®got ng enbodi nents may
25 be omtted. Furthernore, conponents according to

di fferent enbodi nents nmay be conbi ned as required.

The condgerlt icds cofi tt Feacohmect dre pedswon typesl®r four or
control circuit board may be of two types or four or

nor 8CgpéyPeryr t fartheye phep@dresrtéfes I ddimerangrector
pads are not |limted the ones described in connection

wi t RaGRe 36T 886 A Merkssui %@e%lﬁewb@éﬂ aiLrﬁ'y Kgcsion
S S IR T B 0 Y SR
r eqli'nrt%%fac%e nur,}i%er nct)lfmbhe(:‘;:a%fS )rnczfmgnﬁ1 1sk sq h Yk

but “may “be Icr eased 'as require S|ze 0 the

mag i [ t y

10 B RerAat ety B4 L. §obr T £k PO ke 4%
CLAI irSd. 1rrmd Hustode W e R SidGiot 1(‘1%9:ed5‘ to one
di sk-shaped recordi ng nedlun1located in the case;

but may be increased as required. The size of the

magnetic disk used is not limited to 0.85 inch but may

alternatively be 1.8 or 2.5 inches.
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a drive notor which is located in the case and
supports and rotates the recordi ng nedium a head

whi ch processes information for the recording medi um
10 a head actuator which is provided in the case,
supports the head for novenent, and noves the head
Wth respect to the recording nediunt a substrate unit
provided in the case and conricted to the head
actuator; 15 a control circuit board opposed to an
outer surface of the case and connected to the
substrate unit; and BHADnO8cCDAIMEDI €Swhi ch ext ends
fromthe control circuit board and has connector

t ermi nal ¢ .codneGisdbldeviz® wanprirsigd er nal device, the
control circuit board having a plurality of first
connect oP 6§§§7mﬁth a first property and a plurality

of second cgnnec ds with a sec pr Y,
i fTeront FRGh G Ra Ge ShsHat Jena (1atat i b
secagnd connector pads being arranged side by side on

the“@8ftrol circuit board, the connector cable havi ng

2, Br X T8l RGPS AR L A, | S351 A0E op

the sGepReeLohE nke HRdlks ﬂH&ﬂﬂéédﬂhf%q¥ﬂ€&ﬂxﬂy of

connector termnals connecting wth t'he at | east one

type of GOMREEt Which processes information for the
recording medium;

a head actuator which is provided in the case,
supports the head for movement, and moves the head
with respect to the recording medium;

a substrate unit provided in the case and
connected to the head actuator;

a control circuit board opposed to an outer
surface of the case and connected to the substrate
unit; and

a connector cable which extends from the control
circuit board and has connector terminals connectable
with an external device,

the control circuit board having a plurality
of first connector pads with a first property and
a plurality of second connector pads with a second
property different from the first property, the first
and second connector pads being arranged side by side

on the control circuit board,

the connector cable having a proximal end portion
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5 pads to which the proximal end portion is connected.
2. A disk device according to claim1, wherein the
connector cable has a proxinmal end portion connected
to the first and second connector pads, and the
connector termnals include a plurality of 10

connector term nals connecting with the connector pads
to which the proximal end portdlon-s connected. 3. A

di sk device according to claim1, wherein the case is
in the formof a rectangular box, the <control circuit
boacdnhastads Gbs eantliealsity onec ttapgul @mongy digpgirst and
corresponding to the outer surface of the case, and

t he SE6RREC CONNEEGS raPedsnr andedhd Gvgrere i deFinalee
control circuit board. 4. A disk device conprising: a
caselC3gddngi sk PeN&Fed tre O FORG SFERTURATFEREF i n t he

: dri, ich i,s | ted.in th d
caser Reliins Toler ML ch b locoled i e case and,
whi [ L f t '

AT 9505595, ar IR IO PG 28 4000 Uilhoccoa.

support s ot he shegd if ofe JIRMEMRNL r £ MY €S 4 heatheZein
with respect to the recording nmedium a substrate unit

pr o¥hdedonf elct® rC 2$® 12N tha sC ANRAE:E6AI0 drite gegadi on

act uat or;
connected to the first and second connector pads,
and the connector terminals include a plurality of
connector terminals connecting with the connector pads
to which the proximal end portion is connected.

3. A disk device according to claim 1, wherein
the case is in the form of a rectangular box, the
control circuit board has a substantially rectangular
shape corresponding to the outer surface of the case,
and the connector pads are arranged along one side of
the control circuit board.

4. A disk device comprising:

a case;

a disk-shaped recording medium located in the
case;

a drive motor which is located in the case and
supports and rotates the recording medium;

a head which processes information for the
recording medium;

a head actuator which is provided in the case,

supports the head for movement, and moves the head
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a control circuit board opposed to an outer 5 surface
of the case and connected to the substrate wunit; and
a connector cable which extends fromthe contro
circuit board and has connector term nals connectabl e
with an external device, 10 the control circuit board
having a plurality of first connector pads with a
first property, a plurality of2kecond connector pads
with a second property different fromthe first
property, and a plurality of third connector pads wth
a thitd resppcopact hei frfemoedtinfo ovadtiven;first and
second properties, the first, second, and third
connect 0P SyRed I9dien ety drvgetd dadHel byt he de son artek
control circuit ?ﬁgrd the connector cable having a
pr oSPRBRECERG 6T i E5EHCEd to at | east one

pads. and 0 GomnGarse X BRI PRI L h g ool

I . f
DR e, L e e
conggg&oraggds to which the 25 proxinal end portion is

connectéd. 5. A disk device according to claim 4,

wherein gt ke ngRrest Maabha s &dirid MloNthe control
portion 23 connected to the connector pads of at |east

twoctiypest baawdg ahle haisr stonneetond,teaind idlis donnectable
connect or pads,
with an external device,
the control circuit board having a plurality
of first connector pads with a first property,
a plurality of second connector pads with a second
property different from the first property, and
a plurality of third connector pads with a third
property different from the first and second
properties, the first, second, and third connector
pads being arranged side by side on the control
circult board,
the connector cable having a proximal end portion
connected to at least one type, among the first,
second and third connector pads, and the connector
terminals including a plurality of connector terminals
connecting with the at least one type, among the
first, second and third connector pads to which the
proximal end portion is connected.

5. A disk device according to claim 4, wherein

the connector cable has a proximal end portion
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and the connector termnals include a plurality of
connector term nals connecting with the connector pads
5 of the at |east two types to which the proxi mal end
portion is connected. 6. A disk device according to
claim4, wherein the connector cable has a proxinal
end portion connected to the first, second, and third
connector 10 pads, and the corh®ctor ternmni nals include
a plurality of connector terminals connecting with
the first, second, and third connector pads. 7. A

di skodeeictedaccortdienganmedtaimphdavier eith lddet case tigpes,
in the formof a rectangular box, the is contro

ci r émongbddued fasta s@esinght iaald )tmercd A erton Hagses /
corresponding to the outer surface of the case, , and

t he 28GNTESt GPTPEIS O & SHHdfged Wi orfe %]rla%ajolfth‘hfe

P AR G T3 qﬁ&%@f&_ PO I F it pads
port 'for%h%n% Irsorpn two I S r Ot atl'}a'bcll‘y tsnueoporclg]flm bi/ end

the bearlng po uppor e’ head,” rTve
erqg ortion are arranged side by
Sld Oln tﬁeqlongltu ial® direction of the case, and

the plurg.ity QflsQ@_rHéGPlt&f a?é:b&&@cﬂﬁl?rt?o %I@I}Qeﬂ Al R8Bein
that one of short sides of the <control circuit board

whi élhel &osintetaicad aiblthedear iglhx i ey Setecicdd 9.

A di sk device according to claim7, wherein
connected to the first, second, and third connector
pads, and the connector terminals include a plurality
of connector terminals connecting with the first,
second, and third connector pads.

7. A disk device according to claim 4, wherein
the case is in the form of a rectangular box, the
control circuit board has a substantially rectangular
shape corresponding to the outer surface of the case,
and the connector pads are arranged along one side of
the control circuit board.

8. A disk device according to claim 7, wherein
the head actuator has a bearing portion and an arm
which is rotatably supported by the bearing portion
and supports the head, the drive motor and the bearing
portion are arranged side by side in the longitudinal
direction of the case, and the plurality of connector
pads are arranged along that one of short sides of the

control circuit board which is situated on the bearing

portion side.
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the connector cable is forned of a flexible printed

circuit board, the flexible printed circuit board
having a proxi mal end portion extending in the 5

di rection of arrangenent of the connector pads, a
bel t - shaped extendi ng portion extending fromthe
proxi mal end portion and provided wth the connector

term nals on an extended end théreof, and grip

portions extending individually on the opposite sides

10 fromthe extending portion in the vicinity of the
connect or9 t erAridiiad s, detnic @ ddomrdjph@tieo pabded 7, wherein
over |l apping on the extending portion and the grip

por ttifensdmadiew iasimia yi off qieet orthex toretide g ar knted
10. A disk device according to claim9, wherein 1

5
t he FHESH KM dd i FIQH P Mo R HIRY (e ipgerard
foil.s which reinf, dary between the proxi mal
end BOPEIS EHPHE s ATy 101 (VRSP D othddit oo

b h di ' h ' ' .
17 R S R o O i ST 2o

th A c ClrcuiLt. - r

iy D Ot Rl s P AL GBI TR e
tr ans\srisd didiRNY it i0fn ahity 24, B g a1 digsWd@dctor
thi ckness of about 3 to 6 nm 12. A disk device

accaletinighd1® AJraidn extdieded iend? Tk Hdveed£C At ngr iedi um
has a dianeter of 0.85 inch.
portions extending individually on the opposite sides
from the extending portion in the vicinity of the
connector terminals, and a liner plate pasted
overlapping on the extending portion and the grip
portions in the vicinity of the connector terminals.
10. A disk device according to claim 9, wherein
the flexible printed circuit board includes copper
foils which reinforce a boundary between the proximal
end portion and the extending portion and boundaries
between the extending portion and the grip portions.
11. A disk device according to claim 4, wherein
the case and the control circuit board are formed
having a longitudinal dimension of about 32 mm,
a transverse dimension of about 24 mm, and a resultant
thickness of about 3 to 6 mm.
12. A disk device according to claim 4, wherein

the recording medium has a diameter of 0.85 inch.



