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;edeqnd($< 6TOUM *@0D0002* TITLE OF THE | NVENTI ON DI SK
DRI VE BACKGROUND OF THE | NVENTI ON Thi s invention
relates to a disk drive having 5 a disk for use as '
recording medium In recent years, disk drives, suca

recording medium n recent years, sk arives, suctff{f Iy
have been widely used as external recording devi ces—of "o
i Sk drl ve a5 an exanple of o di sk dri Vé%é‘ﬁ??eh;§||||uu||4|m||||||||| M
case in the formof a rectangular box. The +G00002*
contains a magneti c dIISKLH @F UHE aB\I\EEN‘llEugnetl C
recordi ng medium a spindle notor, a plurality of
magnetfE RBAWE, and a head actuator. 15 The spindle
notor serves as drive neans that supports and rotates

t he di sk. The nmagn@btEGReBNB AFeTuBedNVBNRIDPNe and
read information to and fraomthe di sk. The head

actuat or SHFSortYefYd PagidEteshéaud s ksladiamthaw g

respect,.t netic di sk. The case contains 20 a
voi cé 86?% EBFOPS a§uﬁsFF&P§d&HﬁtmqgﬁPm'The voi ce

The supst 15t So0erE HAEE heheN SR Tt neric

The substrate unlt as

pr'nbggkCHQEng b%ﬁ%@caﬁ ?%s%M%Q&%%sth%tggazgl ur&g&g}

of the case. It co I's e opératidén

spi ngligeMt akedvaisCxeQl [

t hr ough F?e substrateﬁgﬁkﬁqoiﬁkfﬁgggface I/%SQﬁaQEm@uters
conneatoimbbat reenrechy Wl ikagnetic disk drive to -

2 external equipnent is jointed to an end portion of

t he pri nt @dmaignetiitc kidakd drdeecrisbech igkalple R .a disk
Appl n. KOKAI Publication No. 2001-210058, for exanple,

i s admdyretisuadilyk hdsi we chsehdn has tfoenf @fmaofrextdtigular
card such that it can be |oaded into a card slot of a

per sBR%l. cdRpurase fonteiasplkemaghies icadd-stkygor use as
magneti c disk drive nmust be made thinner and snaller

t han2a"@gRPERCI SR&EP rRa§FeMed idimgk adsipviad o maxtodi,n

this ri oys conponents are 10 nounted on a sheet
|IkeabQ§B il§Mp65rWaQP§ﬁéclQeﬁﬁﬁedaéﬁoﬁgh@ﬁ@ actuator.

perlggeral.e t he base, and 2 .Sheet | i ke top cover

i s attached tWStgﬁpﬁgFWeFréﬁe IEVe: R§ANS, ngqﬂﬁgpports
' d op, the b de of. t bas
ona_ St PRRRGeRd cREPUIRRE o Tobr BBReli aepg 45 ¥ wo

posi {,i-eRed ;aRd rRghd ; Wi B@m@tqgg' ted 4 i o%gt%%w%ﬂ The

&
that is attacheg to t e support frame. Recent

fotH%éd”bﬁt@bﬂbkzéhb?BrQ% %ﬁ%nﬁhbﬁe@h%kh%rH%e%cﬂa§mvement
been advanced to use them as recordi ng devices for a

Wi dewivar rekpeet ebegheoniagnappar aiukes, T2Q eSRRCiAthins
for smaller-sized el ectronic apparatuses. In a

magnet voidieskodii metwirt, h aa sdbsk rditanendr , ofetene W%th01ce
or nore, for exanple, the area of a prlnted circuit
boar@oﬂﬁamotgrl@@&ﬁédsoaedl@ppﬁmgomhetharh&ad efctmator.
case can be made snmller than the surface area 25 of

t he d88esupgtiafggnaditc hdissk Beiede I ehda tiiesR ike.

di aneter | ess than one inch, however, the printed

circuit bBaFFISE FéNcasdeRedtih 16 AenRyssope vihen outer

surface of the case. It controls the operations of

the spindle motor, voice coil motor, and magnetic
heads through the substrate unit. An interface (I/F)

connector that connects the magnetic disk drive to
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- 3 the mniaturization of the case. Accordingly, a
setting space on the circuit board is so narrow that a
plurality of electronic conponents cannot be nounted

wi th ease. The connector that connects the magnetic 5

di sk drive to external equipnent is relatively tal

and bul ky, in particular. Therefore, it cannot be

easily nounted on the printed cprcudit board and
constitutes a hindrance to the reduction of the

overal | thickness of the magnetic disk drive including

10 tbgteihali tqepmen tBRISER SUMMIRY OanThad MENHEN of the
In accordance with an enbodi nent of the invention, .
therpristpdovidedia dioskddrive which contains a

di sk-shaped recordi ng nedium drive notor, 15 head,

and head Besgatived Tme Jgmi.veamt RpslppdAIKAARLblication
rotates the recordi ng nedium The head processes

i nf oNfrat PBALFERA 00RE /r door ¢ixagpdhedi um aThedregdc disk drive
actua&gr gupports the head for novenent and noves the
head*(RPENNRESHBEL fEE™ RE Peldidi F@Lfedush tRadoritt gtan be
20 ci is mounted taq the outer surface of

rcgi& bo%rd D)

the t388°STRB RofAt FBIFiSOhi PibaPEradiad HRIGSYy dfor
conn ads r. connection w th_ external ui pnent.

The  SEABLES: phds SRAOSTVRRD o bksd by G B be
expo ot uter r.f f the contraol .circuit 25 .
poar oognEndanegl BBl SHRIIEE sk SR <D Freigagetic
t he goBkrakigkr cuip d nadjnacent, t .

I n accordance wit hBOEEZqun‘S’JggL%ﬁemaﬁg}f&?%g}@ - i&r are

i nvenblABedt bar @ isheptaMikdetadedi $K sHIPR tCHMUNS 1 NY £ 1 xed
a case in the formof a rectangular box; a disk-shaped
recordng tkdi periptatred icdgehefcase basH,i W dB Wheetlike
which is located in the case and supports and rotates

5 t h&opecoveirng smaditashea headhshiscippordcefiasaese. Further,
information for the recording nmediunm a head actuator

whi ch Pslaitegosddcuntt hoagdsds puepdides! tore theadbdakside of
movenent, and noves the head with respect to the

r ecoFRENG2REdi R ANsdHEt CRNGSEHOE @Nspdsediineuite buprd is
case_and conngctegsgo t he head actuator; and a contro

ci r cBPELBO8PE PGS &G 10 Wikd Gudedisaitiesk & lor nohaesbss

d ted h b t it, th trol
iR g8r THATPAY & opIFal By 3T CoMSctor pads f or
connectio i t I B .t .connect or d
15 beiné gf%%%ggg%sﬁggﬁﬁ§ﬁgﬁggggﬁ%?g%%ﬁgégl6HF5?%9A5%5%
0UteHi§%rH§§%e@fh%@eb%%%F%gwgﬁb%ﬁu@b %%rQheﬁh%s recarding

connect or pads are positioned on a side of "the contro

Ci rcyevibear dozdpacebiert Rahe’d agt walitr BRIER sparatuses,
DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAW NG20 The
accospabyiag 1gr &oirngma lWkirch iakg icnetpenaiedgpt @tdses.
constitute a part of the specification, illustrate
enbodinnmenmsgoktiike diiskentrior, want taogedtsherdisindtdrhef one
general description given above and the detail ed
descihphi ef oPrehe fenbediampites gheemrsel o, a2Prsiernest

to explain the principles of the invention. FIG 1 is

a pefF3pebtity@ofirewtERbwilg lachied @ver lgppieg the surface
(hergingfter refer%ed to as an_HDD) according to

f case can be made smaller than the surface area
of the case. ' In a magnetic disk drive with a disk

diameter less than one inch, however, the printed

circuit board must be lessened in size to cope with
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- 5 a first enbodiment of the invention; FIG 2 is an
expl oded perspective view of the HDD;, FIG 3 is a plan
view showing a case and the 5 internal structure of

the HDD, FIG 4 is a perspective view show ng the

control circuit board side of the HDD;, FIG 5 is a
sectional view of the HDD taken along line V-V of FIG

1; 10 FIG 6 is a plan view shosing a control circuit
board of the HDD, FIG 7 is a plan view show ng a

control circuit w board of an HDD according to a
seconteenadiateumt zaft itdhe dimwerd icise 15 AL rdindfl @ a
perspective view showing an HDD according to a third
enbodertangospilce iomvemel aircand Ed@rd iis so pladrow evmat
showi ng a control circuit board of the HDD of the

thira pAbgailisnt ofDETACTEDNDESCRIMPHNGN tGF CRBifiot be mounted
I NVENTI ON 20 An HDD accordi ng to an enbodi nent of this

i nveNEFBnefSEl: ndWehEHESEtiRedNat @eraidctd tithe magnetic
reference to the acconpanying draw ngs. As shown in

FI GSOLE kafi17e %A ABBeComr FO8d PetHs o o1 0 4R R e 1orta L L

o AT PR BB ER R Ay carpoe ne

cont SSTRLLMRIERIe b B0 A ASE UL b,

- 6 constitutes a hindrance to the reduction of the
overall thickness of the magnetic disk drive including
the circuit board.

BRIEF SUMMARY OF THE INVENTION

In accordance with an embodiment of the
invention, there is provided a disk drive which
contains a disk-shaped recording medium, drive motor,
head, and head actuator. The drive motor supports
and rotates the recording medium. The head processes
information for the recording medium. The head
actuator supports the head for movement and moves the
head with respect to the recording medium. A control
circuit board is mounted to the outer surface of the
case. The control circuit board has a plurality of
connector pads for connection with external equipment.
The connector pads are arranged side by side and
exposed on the outer surface of the control circuit
board. The connector pads are positioned on a side of

the control circuit board adjacent the head actuator.

In accordance with other embodiments of the
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circuit board 12 is | apped on the outer surface of the
case 10. The case 10 and the board 12 have, for
exanple, a length L of 32 mfmmand a width Wof 24 nm
each and forma total thickness T of 3 to 6 mm The 5
thickness T is adjusted to, for exanple, about 3.3 mMm
or 5 mm depending on the nunber of disks to be stored
in the HDD. As shown in FIGS- 24and 5, the case 10 has
a first shell 10a and a second shell 10b that are 10
substantially equal in size. The first and second

shel havidaiand IOk rar d soppesadidd £athsotdevadddinprising:

their respective peripheral edge portions facing each

ot her. cAskelin- $hapddrsealf rmeneert abfuila mownd; ar aliikk-shaped
the respective peripheral edge portions of the shells

15 10&c8xdingb megdiere By caiedhdm pier ala ssdge phrivensotor
are connected _to each other, and a gap between themis

seal é—ifgl!:};bl ffe LoCAt efe e theTivese anchemppadistanditrotates

the case 10 in.,the form of a rectanqular box. The
bot t SAFs GFPREATEE Medifise SRa WUSTT GIiReSapes

rect lar. . .mountdin urface 11. The f.our corners of

t he gggér%,tlioﬁlcl ﬁ’d‘ig ﬁczfet K& OGS MY fodiRdhgctuator
surf 1 .ar [ i.rcul ar._arcs. Thus, th
sealaﬁgﬁ%eﬁslg F%%%%ﬁngogh% %%gﬁhd%H%§%§;%;ﬁhﬁ%ﬂeaéefor
edgenBekedR  Ofanlin&otRse R ihs Y eMen g:%lg P el r\%ezs
damaged by the corners of the case, an Weri ng o

ai rt irghbRresfgheldifii; NG hudshe 302l s ffdL

avoi ded. ~?_ I nsi de the case 10,%¥%§Tﬁ%ﬁitycggjlthe
suppeglsepa@sds chinalice el @6 aed Oradhe RerHddNer anfde&ontrol
portion of the case. Each support post 18 has a

pr oxicrimrc ueénd bbiaxed oppotskel itnehes wiftage Nfrfdee fdf She case
shell 10a and is 5 set substantially upright on the

i nnegngluchacectede tepiutel wybstifagee ubhti ti,s ther nerthtrol
havi ng tapped hol es corresponding individually to the

post §1T8Ulk pegind bavimg exrdmdiadg tiyntaf tdweinector pads for
correspondi ng posts. The case 10 contains a nmagnetic -

di sk COONEGTE1GSe Vit ha&x&s rindflo eriiipaieitec dhdl mpnTetitiay pads
a sp%ndle-notor 2 neti.c head 24, and a carriage

26.

2, a m
ReNGi S8 T30 9555 ST SeCdfiSof 6 S¥DORIREN fige outer
exa e [ | e tor, 22 sernyi as. a i ve notor
_supg%}ru? ¢ a:g%d Or%gtt_g% es on%‘éf °di scl%_rfbl.l\éTE’%_aﬁéign e;;i[irlr‘ce ey esf o
I'S 1§aﬁ§egrEO%W%HEQO%%@ %%a% gq%%r%%t%%% QAN 1AM it
the di sk 20. The carriage 26 supports the magnetic

headpd4d rioadRRRMRNE N 1R e EReGE the 1 he magnetic di sk
20. Further, the case 10 contains a voice coil notor

(her eBRatFepEseRepTeONt OFasHNCMEvERBAL avERWE bPady20pRAWING
mechani sm 30, a solenoid latch 32, a substrate unit

34, etc. The dAdcfpangtiaiesirand Resi Wit the incorporated
carriage. The ranp | oad mechani sm 30 unl oads and hol ds

t he dmagretdi cohedd tiutea appsirtti of ahk tshe atEgretdiorgi sk

20 when the magnetic head 24 is noved to the 25

per i pRévalt radge epbodioensk tife téhies i nvEme ilcat,clard? together
holds the carriage 26 in a retreated position. The
subs¥iibe thsi e rRds dg skEd@thenand veme aldawe. and the

detailed description of the embodiments given below,
serve to explain the principles of the invention.
FIG. 1 is a perspective view showing a hard disk

drive (hereinafter referred to as an HDD) according to
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The spindle nmotor 22 is nounted on the first shell

10a. It has a pivot 36, which is fixed and set
substantially perpendicular to the inner surface of

the case 10. An extended end of the pivot 36 is 5
fastened to the second shell 10b with a fixing screw

37 that is screwed into the second shell fromthe

out si de. Thus, the pivot 36 is supported by the first
and second shells 10a and 10b from both sides. A rotor
is rotatably supported on the pivot 36 by 10 a bearing
(not astows). ehitEREROIGH AhOfidfend08,0r on the side

of the second shell 10b constitutes a hub 43, and the
magnetic dilsk 20 iiss apaxigldded ipd eshon: the huby Ap
annular clanp ring 44 is fitted on an end portion of

t he ke #®Dand hol ds.the circul ar 15 peri pheral edge
portion of the magnetic disk 20. Thus, the disk 20 is
fixed to ttH& rct drs a?rwmlsﬂJppolretveobls@ngt@ bese odad abhe
integrally with the rotor. annul ar per manent nagnet
(not &R L S tHueddas Otﬁwetf@wdi%ru on of the rotor

on' t he su%% f the 20 first sheII 10a and sjtuated

coaxi al | y With 4 He rotRSE SPRfE Js‘bﬁ? N Y nRRSFLnY Hag gontrol
stalq 60ie 3daened o e d i shel ! 10a and a
pl ur ari Ity of coil's Woun aroun Drfe stator core.

stator corg@nd tlfge eﬁ%é&ﬁ{ aélﬁgeéjftﬁﬁ l?lffj%t@aeken along

per manent magnet W th a gap beltween

carrllag@ 26 Wi ghrconstitutes a head actuator, is
provided with a bearing assenbly 52 g that IS

fixed on tHie.i Mers surfiase Wied indiind shedht 498 cTheuit
beari ng assenbly 52 has a pivot 53 and a cylindrical

hub béarthefpithet HB®;is set on the inner surface of

the first shell 10a substantially 5 perpendicul ar
thereto. & hub 154 3 plaot atiabé ysisuppoy tedcanttde circuit
pivot 53 by a pair of bearings. An extended end of the

pi voPOsT G ©Ff adt &Y aasartd rgedond stestdnd Gnlwed iment of
fixi n screw 56 that is screwed into the second shell
fromt ﬁel@&’te@itdé’n'Thus 10 the pivot 53 is supported

by the fir and second shells 10a and 10b from both

si des. g ar Hgs %%Rﬁ@z‘-v%‘fw S%I?Q/‘@s“l%\safa HDD

bearl R rtlon ra de in the
| ongi°t Q%& ngd| rec?tl gﬁ' gp%l”ﬁ? Cbaréeé" %h‘E tlﬁev%rbttlrﬂﬂ'e and
nmot or 22. r rlses an arm>s
ext ends from t he Csa ar }gaen %giueg'gg%s. on B0 i Oqthjegjf o‘fjrﬁcult

of aBoglengst %%é'?-ﬁﬁi otfhacth xhands efnLk%E g, di stal end

of the arm and a support rarre 62 that extends from

the hub 54 inpehaidEnestsen1opRORi be ThemMrikeyarmy 20
The magnetic head 24 is supported on an extended end

of the suspemdimmdaddyirmy dothal enpssdiehd Not sthoyn) .
The spring force of the suspension 60 causes the
magneniventiéas 24 1tlo napplbe alegiordibereaich Ideach itlowairtch t he
surface of the magnetic disk 20. A voice coil 64 that
25 coR$EiremMces tochd NeCRICZ®mipanfyiiyed draveigrgd | y on t he
support frame 62. The VCM 28, which rotates the
carriage 26 & in -FIGS. theTsbadi rap diersngpsises a
conprises 12) pai r_, of yokes 63 and a magnet_ (not shown).
3

The (6REs 183 1&r &1 g &f @héthsrtantswny IEetERpular box

opposed to_ea h ot her acr ss a

{1 xedoh o RE ARG & 14 S ohes die case
Oppoﬁ%dcb% %q sv%%%%c%Pll n%§ ygngég%Eég%éiﬁfoll é%ﬁve

is energized, the carrlage

retreate@nles tien shown Fl.G ﬂ& rat

posi tion Phg§L qit I's gi?ﬁ%te q%q%hr ac ng%?&?tr°1
magneti c di sk 20. Ther eupon, the 10 magneti c head 24

is positioned on a desired track of

The



10

15

20

25

the di sk 20. The solenoid latch 32 fixed on the first
shell 10a latches the carriage 26 that is noved to the
retreated position. It prevents the carriage 26 from
nmoving fromthe retreated position to the operating 15
position if the HDD is subjected to a shock or any

ot her external force. The ranp | oad nechani sm 30
conprises a ranp nenber 70 ard &8 tab 72. The ranp

menber 70 is fixed on the inner surface of the first
shell 10a and 20 opposed to the peripheral edge

por t cdmcofi tt bearegnet iic disgpedD.onThed alutld exdedse of the
fromthe distal end of the suspension 60 and serves as
an engagi A§ -neMber caBlee Llammdnemzebcalrd sl X dravesd, for
bendi ng a_sheet and has a ranp surface 73 that can be
enga§&amhy-crhé tlemath 72 ofwsén mtharchrar ivelgh 1267 raoft a4 snm
fromthe inner peripheral portion of the nmagnetic disk
20 t 53CHe ARGk Fdted Fodiadi fhiskingsde & /€ & Sig & Wt alfhe

72 = .1 en es the ra surface 73 of the ra
rorbEP 15RO A0ae 0 e, S5 7 2% SHAMIRIE r A (e 3

i nclination of, the r.anp surface, and t mgneti c head

24 iggu?ﬁsl oaded® “t%ﬁé’“cé é‘é‘@‘%% iO&e rog‘?sg‘tseotq P& rerored
5 retre d ition, the tab 72 is supported on the
rarrptlglu??%cé{%% of the ranp nenber 70, and the

magneti c hgad | S; \pay t t he
magneti ¢ di sk h%v.d %#;%gjsbszt ?;tagifﬁq é??ﬁe %gé;@og{/a%%
that ai 1}@tf eherd afoaa ahleed Rleddd A it Roayd

and fixed on the inner surface of the first shell 10a.

El ecsubsitantdaidierigmalsieh sdsd.he eadilGt areatcond
anplifier, etc., are nounted on the body 34a. The
substheatld sudifa 3hchd9ba armi wpiploeedolte ErEai edtheiy cuith

15 board (hereinafter referred to as main FPC) 34b

t hat thgiande sbesrhitviee deodphdtal Adoexpendddrend aafindieach
main FPC 34b is connected close to the bearing
assefbfr52 &f bedd -chapesgserd aembarsd &omettuadl around
el ec%gﬁﬁal I %) to .the rmgneti c .head 24 by a cable (not

20 s ¥ SCREC taVEr PeES PO 3dr RS & tlivdss & gihells

60. A.connector 34c for connectign with the contral
ci rculf 88%3%:?2 i3S E)ﬁftg SoR SEHENSF o MAGS PRdd Igms are

| o X RORST S e RO g CuPT R PECoPAHES fieTps o

shel | t p in first ] .
Shows T ch G 45? FRANRERREL" gRBeS Teriilte isshipicuce
12, whieClralse f1or MRd t¥le &oRH Rifed T GUHGBE oy, - 12

has the shape of a rectangle that is substanti alﬁy

equal in IeRgPbtath Wultiadeo dthe Hountdidg sEfacallrorms
of the case 10. The nmounting surface 11 of the case 10

i s far redthagulgramountihar sprdtacesildn 7@aeb four corners
corresponding to the spindle notor 22 and a circul ar

pr ot efsitéve 76 ec diln espoididigot ¢hiehedrearisng fassemnonnt ing
52. The control circuit board 12 has circul ar openings

72a &HdIrSs tlHat ager respeled td kehelpcotlausiagss .708harsd the
70D, reipectivel .. Four corner 10 portions of the

cont F&R e MEEEE Harlrdat2 1 #Wospd grece rheapesigihesal

of 45 degrees .to the individual sides, for exa

3 nple, |
t her gﬁlﬁef &°H g™ cljflhﬁorctaisgn 0775 PrEEERA 15Fomabeing
1R BE R B B RO e CourT S o5 15 Fhd ST of
C'rC%ﬁEtQ%%E%e%% E@aﬁi%%ﬁ%% %@et%%S%e%97member can be

avolded.
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As shown in FIGS. 4 and 6, a plurality of connector
pads 80, e.g., 14 in nunber, for electrical connection
bet ween the HDD and external equi prment are | ocated
exposed on the outer surface of the control 20 circuit
board 12. The pads 80 are arranged side by side near
and al ong one side of the board 12. In the present
enbodi ment, the pads 80 are arranged al ong that short
side of the board 12 which is situated on the side of
the bearing assenbly 52. Each connector 25 pad 80 is
in the formsotiecanhel eagat ad,r ectandA thate xS Nost s
the longitudinal direction of the control circuit
boar #812reTheovdnrecbar thadpelQ pliedadpacrk@d porthidn of the
from one anot her and substantially cover the whol e
| engehsef t Recbherppsicte pesitt ilGn hefs tehe dwodmth 11 2ndlhel xed
connector 71 and at |east one of the electronic
conpBRehfis IAneKasuzfacroedt ddheord ittsd ishredrl e @oel Bis
of the board 12 are situated in the board 12 on the
oppoSftesSEPataptiphd Yhorrd 9 Profhend e estadiagsads

12 forned in this manner

80. trol circuyit board

s shDBr BasBEZBA" HE PRGNt ing SsAFAEE DETGRALS AREd Moles
d to.the first shell 10a with -

Cor coa -AREoRRTRE 08 ENBa b TR R Shor RgpLELon

t hat . i indi vi dual |y alj.gned

cor nal dont WP CA Ena T Bur "BdeE B RE PRI B Ut  ace

11. The prgtr lé%@%”ﬁd%n{%%qn@% itr%e%ri% Qﬂst]b%(%gfaor use

nmounting surface 11 are | ocate e openi ngs

and £2baaf ihierhaandnl2eco?eR@G! k@i, The GAMAY Hotor
71 that is' nmounted on the control circuit board 12 is
connget ed maghkeiconeect 04, 0fankhe SWIStiERL 28It Bk disk
The notch portions 77 at the four corners of the 20

cont 261 hekr eudtiabesed Z &r.@5siihedtead ifodi \dxdad Jey. in

the four corner portions of the nmounting surface 11.
ThusThehéprioddecootor Bér sieewd ngf atshe mouivsl meptsur fsagports
11 are exposed to_the outside w thout being covered by

t he BBErgctatecoither dp6kt 2ons Fhet hadegdd cliezsl 24 is
including the four exposed corner portions of the
rmuntl?ﬁa §8r Fadse1 2npndrgcddaifioyresion e ansolfdiony the
portagn% éﬁ, m@greb% t he cage can be hel mﬁthout,an%

- 14 P6uéRi ng ‘e “BGAr-d 982 2 ASEEPGTYG (6% AEIISH1c head
constpu d._i [ er he.contral circuit. boar

12 ig4p?%§i§8 e&?bﬁ gﬁgﬂcgﬁﬁ gf&r%ﬁa&ﬁeS@aﬁgﬁtlc Ak 20,
conneattABrM EReeXLEENah BoRRULREEN vollit SANMCHAl,

pads are exposed on the outer surface of the contro

Ci rcyhbrboakdteFhe il rean the acoReReGt @ diy %_I%It{ﬁgy 14
r

the external equi prment through the pads 80. efore,
the memnestem B3t ai sonehatiidvalay dpulsey nRsUPR tetd fthit
and the whole HDD 10 including the control circuit
board4]12etan b&heeyumedsi rothitelsnesst pbaus.ionssild er
HDD can be obtained that is usable as a recording

devi certorga.wi dee vampetlpadf melctetrien &Oampdcaidss esd
The card-type portable HDD constructed in this 15
nannéplﬁﬁytgé fesneiad caheacordi mg pee\ditdenf orf farheofnagnetic
vari Qus elgctronic appar atuses, such as a portable

t el efhSke20dWgrnaltheamerRaeticdb6adarndr 45 poveshalo the
digital ,assis PDA) . etc. According.tq the HDD
descPrbal SE&@e%dﬁ8r§8€%99n2@%tﬁgefi -and "Sed@itFh 32
shel a d .that ,constitute the case 10 .are
supph?&ég 8%%05%?21%8ee§§h18tﬁefe%rﬁ %ﬁdggﬁsﬁ n

t he r st 0 fr A lls.. ) f
any Girer oy P aree Bats 2an "Fhe caeacidC Ahel dfst &t he
case 10 and the conponents 25 therein can be prevented
from bei ng damaged. Wth use of the support posts 18,
nor eover, screw points between the shells 10a and 10b
can be reduced in
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- 15 nunber, so that the ease of assenbly and

mai ntai nabil ity of the device can be inproved. In the
enbodi ment descri bed above, the connector pads 80 of

the control circuit board 12 are arranged 5 in a line.
However, the nunber and arrangenent of connector pads
may be variously changed as required or dependi ng on

t he external equi pment to be-cosneeted. According to a
second enbodi nrent shown in FIG 7, a plurality of
connector pads 80 of a control circuit 10 board 12 are
arranged ahengpdmellshaidtcy ¢ ofs trheurbaad thnl 2 h A ¢

t he connector pads 80, a pad 80a which is situated at
one ehdldf 10he pad amrsay ipd vdevizd,edviHfiradmidef iotderand set
pads with distance fromthe short side of the board

12. $8bFhentdpldyy piee penohicade mitich tahec dmment Grucfatee of
that extends fromthe control circuit board 12. In an
HDD 5é@opa'ﬁﬁg too a%ieﬁ@e@.qﬂ@@dimtofofthqwmmraa oirg

as EOMh in ,.a control circuit board 12
is c

ﬁﬁé}a“@&‘ \Knot ﬁhﬁ fS|eé=>9in|6ﬂ| Sherlilntldd (itduia Hedme merew
20 h d t 75 di st t f
Pl b oy B %?33%%{ %tgﬁtiwda 'SOﬁaeqﬂo It the
t f bl
gogr raggégngcugterhﬁsg(rj fh I ect r%ég)a% ng r? Oﬂbé'et%eerflmt
the HRR %@:@o%)&t ehlal sequiprert -1 ofh efbrfdn{ %lattch ké(i%{eds .76
or cable is dra

that 25 functions as a connect

through one yehert i dowQft 418 bagigh ddeq Thie @Hét;?ﬁhvot 36 by .

connector pads 75b are used for connection wth
ext eandearingl@noequihpient.. e Rrxigedt e dprﬂné)rkotor
of flexible printed circuit board 76 having the pad

conneat ahe &iklel ®fCamreaieednd sHg Icamy dor@ticiites a hub
board 12 so as to 5 cover about half the total area of

- conndé, ornpadh e8hagme tiis cdreeted seleatriiddly} Vf ftxdde

pads 80. Thus, as seen in FIGS. 8 and 9, about half of
t he pads$hg0hae edposedivdred aeutp hdlfg drée icoVErtekdyon
the overlying pad connectors 75b. 10 According to the
t hi r @NeRBSdPREHL O Pdngde wikx i anghherlds HdeHRD L ar

be connec d 0 the external eqU|pnent through the

f | exPBFEPRETRtte §90S AR i5gard 781 e tHa fdigtk tzrﬂe

t ds 80 d the H
be cofiget %% ¢ i 20kt &%%%&%‘iéﬁﬁ ; dppyubborted
G 1o B ainge! 19 0300+ el BAGR 0 A 5 Sced by

di rect connection thereto o erna

the fl exi v
thought i ?nﬁgyr{uglf%ﬂnlt MSI Cgtl rMa‘:‘egglonnec du%’ecqf'ﬁ e{]s fixed
ot hekchahle @hd B rRads 8% tﬂéus.oot%q‘ ALl NG 4 dhene

present enbodi nent, the flexible
first shell 10a and situated coaxially with the rotor.
The spindle motor 22 has a stator core attached to the
first shell 10a and a plurality of coils wound around
the stator core. The stator core and the coils are
arranged outside the permanent magnet with a gap
between them.

The carriage 26, which constitutes a head

actuator, is provided with a bearing assembly 52
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printed circuit board 76 or the connector pads 80 may
be alternatively used depending on the externa

equi pnent to be connected, so that the range of
application of the HDD can be further enlarged. 25 The
third enbodi mrent can produce the sane function and
effect as those of the foregoing first enbodi nent. The

ot her parts of the second and third - 17 enbodi nents
are the sane as those of the first enbodi nent.
Therefore, like reference nunerals are used to

desi ghateiki Eexpdr bhonaeofinhke tshiree enyadivmnts,rand

a detailed description of those 5 portions is onmtted.

The phedéntOrnvefhieobebsingt alsisembdy dir éeid Y ted tdte 53
enbodi nents descri bed above, and various changes or

modi Bneati 64 irayisalehtibctdd t Adeeipd vwiitt BGutis set on the
departing fromthe scose or spirit _of the invention.

10 FUPPREr SUFARFLEUS T FPENEHERS SRP1Be ifdd e URF teui el Ly
noi f bed
onnBREPERR RIS E s BEgor ng BB mints rr%&,éht“ably
d t
forosuBRo SR Bh thE BATBSY bl eeR=tel hth B srs
the %H"EQE%HH% agaar @'fnghgop&g%td'sf of ﬁfe@a %1'2%0% Diche
conblne as required or exanp e nu

Of h@é@%ndé\%h\é@'ﬂ 189 %H%hn%“’ff%&l%f &f 5% Ct'h%? Jﬁe

be held in the device, may be varle as requ

di ameteeweti eaeb 2BenagRShdC stiesk ifFoROtHd rasdt%qaeo g ThUS/
0.85 inches, and may alternatively be adjusted to

or 2tﬁe|p¢he$ 53 4s18upPHAT ekdSHGLANNER ilrSt hndAsédﬂhd
drive conprising: a case; a disk-shaped recording
medi ghelldsafléd iandt A@bS5 frage podhdisiivie snot dheMidesr lirsy
|l ocated in the case and supports and rotates the
r ecoR@SREPAYdPE WA llsbad ewlviesh asr ac &ses nonfoemrdtdron is
for the recording medi um
~ arranged side by side in the longitudinal direction of
the case 10 with the spindle motor 22.

The carriage 26 comprises an arm 58 that extends
from the hub 54, a suspension 60 in the form of an
elongated sheet that extends from the distal end of
the arm, and a support frame 62 that extends from
the hub 54 in the 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 spring force of the suspension 60 causes the
magnetic head 24 to apply a given head load toward the
.surface of the magnetic disk 20. A voice coil 64 that
constitutes the VCM 28 is fixed integrally on the
support frame 62.

The VCM 28, which rotates the carriage 26 around
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10 a head actuator which is disposed in the case,
supports the head for novenent, and noves the head
with respect to the recording nedium a substrate
unit, including electronic conponents for use with
sai d head, disposed in the case and 15 electrically
connected to the head; and a control circuit board
nounted to the outer surface ofl® he-case and
el ectrically connected to the substrate unit, the
control circuit board having a plurality of 20
connebtobepadagfl asseabnecBi2gn cundt iexderanala igqw PnRfkes 63
t he connect or pads being arranged side by side and
exposed enmeheetut(eotsshiane .of Tthiee yodets A3 crecUuiitted on
board, said plurality of connector pads being
posi thenédrefn ahsilde 10 saidd cppmses] to reauit dddwerd R5ross
adj acent said head actuator. 2. A disk drive according
to cPaP@P1, WhEr BpANehe i6add ¥esk o dlsstigmgralgyrface of
rect anqul ar _.shape . and - 19 control circuit board is
fornﬁaghgsiﬁgea%§56§tﬁﬁpiaggfsﬁ tEhdhsarr Sirfpeoil 64.
corr nding.to the quter, surface aof the case, and

%ﬁ%ﬁ g.hgyvggce 2oQ 4" B 6§d§naerre@qlazrer n g'ga sqad:e“b%ﬂe 26

the pluralit conneéect or

si de 0 i t r ILr.cyjt "

5 dezphapasonecsids, ohol Descanlugl Rl 1has 4n e,
act uah@r ahaspa ra®ahigngJRARLIRN NG HAR AP W gliﬂ@ated on
rotatably supported by the bearing portion an

suppehnts stk€akeads the dhgne iR oL d.he meard b0 the
portion are arranged side by side in the | ongitudina

di r eotigaetdk hleadcade,isapdstitd ceanest of qads et &crack of
arranged side by side along a short side of the

cont bk dilsdui20 .bodhe \sloilemaoisl disttrdt &P diirxediae tdie first
the case containing the bearing portion. 15 4. A disk
drivéhéééoﬁ@@ndaﬁ@%ﬁsmhh%LCaMﬂﬁagaw2ﬁ Hhedstiomeowdd to the
the plurality of connector pads which is situated at

one ERJGTERTERe POSHtdlaty dft Fdmventter hedsarriage 26 from
positioned on the control circuit board at a greater

di st BRIEDLr dhfthé Nend &irGe tash P Btitfeoro o & diitfe @rsirat ing

pads_of .said plwurali of, connect or pads. 5. A disk

dri v8O5¢EIFY g ORIt SHRIGTYST ther ShifsT s apy
conngg%%g %§Qg%ngqi%%r%§}ends fromthe control circuit
an

boar has a ' connector term nal on a distal end

thereof, the Q¥ "RJ&O@% 2 Jpjisgﬁla,l t%&nﬁ@s&so@efér%

cabl e being connected to t _ gf” ‘connect or
pads plegprverlarrRort icans 70f, saint HlaMRlddbd 70 is fixed

connector pads such that other portions
on the inner surface of the first shell 10a and
opposed to 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 sheet 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 magnetic disk 20 to the

retreated position outside the disk, the tab 72
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- 20 of said plurality of connector pads are exposed.
6. A disk drive according to claim1l1, wherein the case
and the control circuit board each have a rectangul ar
shape and each have a | ongitudinal 5 dinension of
about 32 mm and a crossw se di nensi on of about 24 mm
and the total thickness of the case and the contro
circuit board ranges fromaboutlld t© 6 M 7. A disk
drive according to claim1l, wherein the recording
medi um has a di aneter of 0.85 inches. 10 8. A disk

dri vengagpssi $heg:rampcase;faaedi7Sk-ofhaped regomn@dink@®r 70.
medium | ocated in the case; a drive notor which is

| ocafeérenfthe, cade drd 12 dwpporltlscang rot dthes irldl ination

recordin% medi um a head whi ch processes infornation
for Pheth8cardPngurddicem aachdde Feunsttarc Wisiash 4% is
dispOde in the case, supports the head for novenent,

and NBvE89CRe h¥RE 26 CRIFSFEE 4 & & FOtEst dinghe
el U0y 200 SRl 1 Lo bunen Lo dhe
LI oAl 85008 3% oSkl S o T e
magnetic head 24 is kept apart from the surface of
the magnétic disk 20.
The substrate unit 34 has a body 34a that is
formed of a flexible printed circuit board and
fixed on the inner surface of the first shell 10a.
Electronic components, such as the head IC, a head
amplifier, etc., are mounted on the body 34a. The
substrate unit 34 has a main flexible printed circuit
board (hereinafter referred to as main FPC) 34b that
extends from the body 34a. An extended end of the
main FPC 34b is connected close to the bearing

assembly 52 of the carriage 26 and also connected

electrically to the magnetic head 24 by a cable (not

shown) that overlies 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, 4 and 5, the control circuit

board 12, which is formed of a printed circuit board,
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25 connector pads for connection with externa

equi pnent, the connector pads being arranged side by
side and exposed on the outer surface of the contro
circuit - 21 board, said plurality of connector

pads positioned on a side of said control circuit

board adj acent said head actuator. 9. A disk drive
according to claim8, wherei-n 52 he- case has a
substantial ly rectangul ar shape and control circuit
board is fornmed having a substantially rectangul ar
shapeaeorhespaagiengft a trketauigdle TWaftade Gfuddtaroaselly
and the plurality of connector pads are arranged side
by skedeaal onglengtéi daedofwithéd ceontuha rbirdiircuigurface
board. 10. A disk drive according to claim9, wherein

t he héa@fathgareschad.a Bégr megrpdmd emrfeterilarafi the
which is rotatably supported by the bearing portion
and S@fFortsiBhdorEsd hed ngr idy & ifastudra rarmy At plesdt | Hp

15 portion are arranged side by side in the ,
| ongPPEAPRRPIGIPEC RO T6! SEHE Ts EIOtAT] A @Mbriheriiular

d . ide_b id | hort sid f
Phe BOREFAPLBMr aUr: HeAPFEmoRY & o AR T h A oLy
of 1 @2 ,Cagq CaRk, !r%'ln%igél%ik%e%r 'a'l%ﬁ%r Q30 A
di sk drive according to claimo, wherein at1east” one

of tesealiﬂtﬁlf by QhCOnReGhQlt r&%ﬁisfeveg@{o% I Sifdiat ed

at one end’of the plurality of conn or pads Is

posi bireRed s9Bnkhe 0GORNWO7 0, GddpReand 18f. a Bt & rner
di stance fromthe one side than ot her 25 connector

padspefrtiang plfurcdld pn@fraaomiacharn padsd 12 Adidk iquely

drive according to claim@8, which further conprises a

conneattor tc allgé eshicth 4éx tidenrdeds am the 2Ahdishelontsdes,

circuit board and has a connector term nal on a distal

end ther estmptliee phetiasl ferthipg ticdichofparte aonrgtt or

cabl e being connected to the plurality of connector

pads 16 igierRag Yoor B s rerl idai ¢ gilagtatanic gfomponents 74

connect or pads such that other portions
and a connector 71 are mounted on the inner surface of
the control circuit board 12 that faces the case 10.

As shown in FIGS. 4 and 6, a plurality of

connector pads 80, e.g., 14 in number, for electrical
connection between the HDD and external equipment are
located exposed on the outer surface of the control
circuit board 12. The pads 80 are arranged side by
side near and along one side of the board 12. 1In the
present embodiment, the pads 80 are arranged along
that short side of the board 12 which is situated on
the side of the bearing assembly 52. Each connector
pad 80 is in the form of an elongated rectangle that

extends in the longitudinal direction of the control

circuit board 12. The connector pads 80 are spaced
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of said plurality of connector pads are exposed. 13. A
di sk drive according to claim8, wherein the case and
the control circuit board each have a rectangul ar

shape and each have a | ongitudinal 10 di nensi on of

about 32 nmm and a crossw se di nensi on of about 24 nmm
and the total thickness of the case and the control
circuit board ranges fromaboutl® to 6 nm 14. A disk
drive according to claim8, wherein the recording

medi um has a di aneter of 0.85 inches.

. AL AYrARYmAE. AYoABlerARnAS . shbsAArAially cover the whole
. A3. A3. A3% A3% A3. AF, . A .A . A9 A3 A3r'-19r x

] 7=blesaitd Zifc &heajst@jrdtalsdalec wlood]ical cd cdlecdaajdalza

] ca] ca] ca] ca]ca] ca] ca]calca]ca]ca]calca]ca]lca]lcalca]cT
a] c<ahgegorneCtoys#§v@rd at, ,l}e%:m P ] ddlec & ledtwagric
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] a] cal] ca] ca] ca] ca]ca]c
a] ca]:eal%?@&]eélé}scg] cé%“@é] G&J°c AOUPTEsh oy \rgg Lnner surface

<<<= xsni d, Z] cal ca ca]ca]ca]c
a cafga] E&T %ﬁwg]"?&] Efc S EAPEET rb%hce‘a] ] ]c2a]Q:ra] c
?%f%%ﬁ?]F?%F%L%%]%%h%ak%at%PR%%%EEPWEM@MXPX e ‘connector
\ 5\ Gyl Bbl.” _} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
aJ caJca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalc
a] ca] ca] cajealadhr ra1v didd e dgaheuesef i x{dd f o9
ghOh] hh} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] mahealcdlscalpalrprlsed] ¢r] el alialtaals LAl cal e
]ca] cal hhhiPiiiiijjPkVl Hh-mvhinnn' oooRpppp
qqVWghes pesei d.0Zjoa] cajstalnea] ca] daje o] ioadte ajhed] o a 0alwi th
a] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]c
a] ca]SGaEWIS| ] MNEPREDIOL' 1(2) -i,5 FHOMHA Jart D% f Jmdnner
10%p& () - Oy-10% H H& ()- 3
y- 1058 H&h@ﬁ.u&wu@bwwig%ﬁes are individually aligned or
&' () , ! Y0/<100/a&' ()-, ' YAO%+& ()-,! YOAOUsf& ()-,! YHdOU&

L tglplﬁ‘@ |f|ou'r1(;%q}q§ (gﬁ xhe mountlng surface

"1OW q&' XF 109448 () - yY10941& &? 10 10
Y@&Og’ e protru51ons 70a an 70b that are on the

11 " Y& " 0 " /R 1009
Ok58UT2 S }%ﬁf 10AH%§4§ %J}QZ& @Eeé%ﬁg%(Qza

and 72b of the board 12, respectively. The connector
71 that is mounted on the control circuit board 12 is
connected to the connector of the substrate unit 34.
The notch portions 77 at the four corners of the
control circuit board 12 are situated individually in
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 board 12. Corner portions of the case 10
including the four exposed corner portions of the
mounting surface 11 individually constitute holding

portions 78, whereby the case can be held without any
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HrP2! 1s$"10% "10%H& ()-! "10%& ()- F10%4& ()- 10 10
10! 7

109 () - H ?2wU3P2! 1 " 10%H& () -! " 10%H& () -!'"10%& ()-!"1
0%& ()-!"10%& ()-!

"10%HH& () -uS4l " 109%8& () -z " 109%&K () -z

"109& ()-y!x "10%5e5& () -yF109%&' ()- 10HH 10HH
10HHaz[ QuS4! 1111 109%5& ()- - 14 - .

/[ 109%6& ()-'c@"109%5& ()-! @&"10%q& ()-"10%& ()-y!" 10
UB5& ()-y4567=buVv7!! @O0%& ()- 3 T10%& ()- YI0%& () -
1055 tbiinh 155 Fh D A4’ 1(2) .- 1! 109&' () - 3edEuV/!! @'
S109%& ()- ~109%& ()- ' 109%& ()-S109%& () - 109%%& () -

According to the HDD constructed in this manner,
the control circuit board 12 is provided with the
connector pads 80 for connection with external
equipment. The connector pads are exposed on the
outer surface of the control circuit board. The HDD
can be connected directly to the external equipment
through the pads 80. Therefore, the connector that
is relatively bulky may be omitted, and the whole HDD
including the control circuit board 12 can be reduced
in thickness. Thus, a smaller HDD can be obtained
that is usable as a recording device for a wider
variety of electronic apparatuses.

The card-type portable HDD constructed in this
manner may be used as a recording device for any of
various electronic apparatuses, such as a portable
telephone, digital camera, video camera, personal
digital assist (PDA), etc.

According to the HDD described above, moreover,
the first and second shells 10a and 10b that
constitute the case 10 are supported opposite to each
other with a gap between them by the support posts 18
on one of the shells. If any external force acts on
the case 10, therefore, the case 10 and the components
therein can be prevented from being damaged. With use

of the support posts 18, moreover, screw points

between the shells 10a and 10b can be reduced in
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nMLO%B& ()-ey$3 >uVv7!!Ils$ "10%& ()- "10%& ()-
$109%B& () - 109%%B& ()-! '10%5& ()- !'10%

& ()-EtdBuv7!'' 111" 10%& () -

/[ 109%6& ()--10%& ()-+109%& ()- *109%& () -

3(10%& ()-91~ @!'! 10%& ()-3109%& ()- 105 105 105
$109%B& ()- 9310%& ()-!'1"10%5& ()-zY(

b! W3~ _@!"109%%5& ()-~/!"10%& ()5 ~/4"10%& ()-~/!"10% !
& ()-~/1"10%5& ()-~/!"10% ()-~/bl!11111""oP@!"10%5&
"3 "10%& ()--!'x3 "10%HxH& ()--!yF10%H& ()- 10 10
10! " h0fBet) - sb" vHHEPSHUY [AR@ 0SS (e WD { dnabil-
FI"109%H& ()-F !'"10%"& ()-F 3109%4& ()-!]3

"10% HyH&E( rhed®@&ice can be improved.

In the embodiment described above, the connector
pads 80 of the control circuit board 12 are arranged
in a line. However, the number and arrangement of
connector pads may be variously changed as required or
depending on the external equipment to be connected.
According to a second embodiment shown in FIG. 7,

a plurality of connector pads 80 of a control circuit
board 12 are arranged along one short side of the
board 12. Among the connector pads 80, a pad 80a
which is situated at one end of the pad array is
deviated from the other pads with distance from the
short side of the board 12.

The HDD may be provided with a connector cable
that extends from the control circuit board 12. 1In an
HDD according to a third embodiment of the invention,
as shown in FIGS. 8 and 9, a control circuit board 12
is connected with a flexible printed circuit board 76
having pad connectors 75a at a distal end thereof and
pad connectors 75b at an end proximate to the control
circuit board 12. The flexible printed circuit board
76 may be used for electrical connection between the
HDD and external equipment. The circuit board 76 that
functions as a connector cable is drawn out through

one short side of the board 12. The distal connector

pads 75b are used for connection with the external
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"2 @A B }[MP1 10LL 10LL 10LL!1"10%L& ()- !1"10%& () -
11" 10944H& ()- /109%4& () - S& 1094& ()-yB 1' (() G*zX6M1
10! "109& ()-1! "109& ()-1! "109B5& ()- 1!

"10955& ()-l! "109&k' ()_1y310%5&- ()_*_'_’ oz APly
10%H&'()- 10 10 10! "10%&'()-1 "10%&'()-1!
"10965& () - 1!

"109& ()-1,,]-X N NO[1zX6"P1 "10841H& ()-/!"109%& ()-/!"
10%H& () -/!"109%& ()-/!'"109%& ()-/

10948 ()-[111111122rP1 '10% & ()-T!|

I 10%eHud@mentT, 10%1& () - 10HH 10HH

The proximal end portion of flexible printed
circuit board 76 having the pad connectors 75b is
connected to the control circuit board 12 so as to
.cover about half the total area of connector pads
80 and is connected electrically to the pads 80.

Thus, as seen in FIGS. 8 and 9, about half of the pads
80 are exposed and about half are covered by the
overlying pad connectors 75b.

According to the third embodiment arranged in
this manner, the HDD can be connected to the external
equipment through the flexible pfinted circuit board
76. Since half of the connector pads 80 are exposed,
moreover, the HDD can be connected to the external
equipment also by directly using the pads 80. 1If the
pads 80 are used by direct connection thereto of the
external equipment, the flexible circuit board 76 need
not be used even thought it may remain physically
connected to the other half of the pads 80. Thus,
according to the present embodiment, the flexible
printed circuit board 76 or the connector pads 80
may be alternatively used depending on the external
equipment to be connected, so that the range of
application of the HDD cah‘be further enlarged.

The third embodiment can produce the same function
and effect as those of the foregoing first embodiment.

The other parts of the second and third
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1OHH! " 1094H& ()-/1)"10% +) +& () -/ 2334556} [ 9r P1! - " 10%H
& ()- 1L$s! 10%H& () - @L$s! 10%q8& () - @

109%4&' () - Y"10%& ()-g' Y" 109%4H& () - g6C7D7E7TF7MZ888r P110
9%%& ()-1n  "10%[& ()- !s "10%55& ()- , 109%B& ()-
10'! 10!t 1011 1-"10%!'& ()- 89+::-;

- <}[<rP1/110%& ()-g!'/! 10965& ()-g, &Y" 1096& ()-2z!, &Y"
109XX& () -2z! 109& ()-Z ' 109& ()rZ -

. << ==c>r S1! 1 "10%c& ()- !'10%& ()-f!

F10%YnY& ()-f,310%& ()- 1055 1055 1055!
810%hBofimenze?3¢@ ABB} [s3mt as those of the first

10! $@! 109& () -! @& 109%%5& ()-! @& 109%%5& ()-"10%& () - S

" 10988koA)YmEht 1098 & fpLBBR", BRIiIReCCaTkrence numerals

10! $!,"10%& ()-!'s 10%5 5& ()- 109%& ()-!s

10% ag&e( psedl 1098&sipnat@ like portions of the three
embodiments, and a detailed description of those
portions is omitted.

The present invention is not limited directly to
the embodiments described above, and various changes
or modifications may be effected therein 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
connecfion with the foregoing embodiments. For
example, some of the components according to the
foregoing embodiments may be omitted. Furthermore,
the components according to the different embodiments
may be combined as required.

For example, the number of heads, as well as
the number of magnetic disks to be held in the device,
may be varied as required. The diameter of each

magnetic disk is not limited to 0.85 inches, and may

alternatively be adjusted to 1.8 or 2.5 inches.
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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 disposed in the case,
supports the head for movement, and moves the head
with respect to the recording medium;

a substrate unit, including electronic components
for use with said head, disposed in the case and
electrically connected to the head; and

a control circuit board mounted to the outer
surface of the case and electrically connected to
the substrate unit,

the control circuit board having a plurality of
connector pads for connection with external equipment,
the connector pads being arranged side by side and
exposed on the outer surface of the control circuit
board, said plurality of connector pads being
positioned on a side of said control circuit board
adjacent said head actuator.

2. A disk drive according to claim 1, wherein

the case has a substantially rectangular shape and
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g 1098&téengplar, shmpe} tor?zes@bhding to the outer surface
of the case, and the plurality of connector pads are
arranged side by side along one side of the control
circuit board.

3. A disk drive according to claim 2, wherein
the head actuétor 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 connector pads are
arranged side by side along a short side of the
control circuit board which is situated on a side of
the case containing the bearing portion.

4. A disk drive according to claim 2, wherein
at least one of the plurality of connector pads which
is situated at one end of the plurality of connector
pads 1s positioned on the control circuit board at
a greater distance from the one side than other
connector pads of said plurality of connector pads.

5. A disk drive according to claim 1, which
further comprises a connector cable which extends from
the control circuit board and has a connector terminal
on a distal end thereof, the proximal end portion of
the connector cable being connected to the plurality

of connector pads to overlap portions of said

plurality of connector pads such that other portions
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6. A disk drive according to claim 1, wherein
the case and the control circuit board each have
a rectangular shape and each have a longitudinal
dimension of about 32 mm and a crosswise dimension of
about 24 mm, and the total thickness of the case and
the control circuit board ranges from about 3 to 6 mm.

7. A disk drive according to claim 1, wherein
the recording medium has a diameter of 0.85 inches.

8. A disk drive 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 disposed in the case,
supports the head for movement, and moves the head
with respect to the recording medium; and

a control circuit board mounted to the outer
surface of the case and electrically connected through
the case at least to the head,

the control circuit board having a plurality of
connector pads for connection with external equipment,

the connector pads being arranged side by side and

exposed on the outer surface of the control circuit
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head actuator.

9. A disk drive according to claim 8, wherein
the case has a substantially rectangular shape and
control circuit board is formed having a substantially
rectangular shape corresponding to the outer surface
of the case, and the plurality of connector pads are
arranged side by side along one side of the control
circuit board.

10. A disk drive according to claim 9, 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 connector pads are
arranged side by side along a short side of the
control circuit board which is situated on a side of
the case containing the bearing portion.

11. A disk drive according to claim 9, wherein
at least one of the plurality of connector pads which
is situated at one end of the plurality of connector
pads is positioned on the control circuit board at
a greater distance from the one side than other
connector pads of said plurality of connector pads.

12. A disk drive according to claim 8, which

further comprises a connector cable which extends from
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of connector pads to overlap portions of said
plurality of connector pads such that other portions
of said plurality of connector pads are exposed.
13. A disk drive according to claim 8, wherein
the case and the control circuit board each have
a rectangular shape and each have a longitudinal
dimension of about 32 mm and a crosswise dimension of
about 24 mm, and the total thickness of the case and
the control circuit board ranges from about 3 to 6 mm.
14. A disk drive according to claim 8, wherein

the recording medium has a diameter of 0.85 inches.



