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TITLE OF THE | NVENTI ON DI SK DRI VE BACKGROUND OF T
I NVENTI ON The present invention relates to a dlsq

o o e S SR U

recording medium In recent years, disk drives such &§%55
magneti c di sk drives, optical disk drives, etc. ha

bean i ety uset! as extornal_revorai no"devices or ([N

i mage 10 recordi ng devices for conputers. A nagnet

di sk drive, serving as a disk drive, generally has a *Goooo2
casing in the shape ofiTatr ect amgulravemexonThe casing
houses a nagnetic di sk serving as a magnetic recording

medi RIGK aDRPVIRdI e notor serving as 15 a drive neans

for supporting and rotating the magnetic disk, a

plurality of nmagnedAGKGRAHNND fQF TWE tIMFgENDION mati on to

and reading information fromthe magnetic disk, a head
actuat or T® RbHe&BNY hBVENKGOoRhEehagrst te Reddsk drive

relative to the nmagnetic¢ disk, a voice 20 coil notor
for a’bf?‘{ﬂd?ﬁl P EREd p‘gE?%‘?bﬂi AgdtRE Readuset aat ér regRddang

boar nit having arranged thereon a head anplifier

andﬁ%é§$mke. A printed circuit board that controls

L SPer ohhonseBlst 160, L8 TR PG 0L88, S8 beete

o RSBy k1, DRI B8 008 e beer

connecdd g 4 &ed "BYNektErnal recording devices or image
recording devices for computers.

A magnetic disk drive, serving as a disk drive,
generally has a casing in the shape of a rectangular
box. The casing houses a magnetic disk serving as a
magnetic recording medium, a spindle motor serving as
a drive means for supporting and rotating the magnetic
disk, a plurality of magnetic heads for writing
information to and reading information from the
magnetic disk, a head actuator for movably holding the
magnetic heads relative to the magnetic disk, a voice
coil motor for pivoting and positioning the head
actuator, and a board unit having arranged thereon a
head amplifier and the like.

A printed circuit board that controls the
operations of the spindle motor, voice coil motor, and
magnetic heads is screwed to the outer surface of the

casing with the board unit arranged therebetween. An

interface (I/F) connector for connecting the magnetic
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- 2 disk drive to an external device is nounted on an
end portion of the printed circuit board. Described in
Jpn. Pat. Appln. KOKAI Publication No. 200l -210058

di scl oses a magnetic disk drive in the 5 formof a

thin card which can be |loaded into a card slot of a
personal conputer, for exanple. The cardshaped

magnetic disk drive of this typge is required to be

made thinner and smaller than a conventional one. To

meet this requirenment, various conponents are 10

mound slk ofir &vel abeashapedrhasedeaisdpper holihd®® ioh an end
fixed on the peripheral edge of the base, and a plate
shapedrt bpn cofethespat haebeditreuthebsdpport framne.

Further, a printed circuit board is arranged on the
backsi de bésthébbdseén dpd.aRalt/.FAppinecKOKAIN Pubd itmtion
printed circuit board is positioned and held by neans

of dleed?e@atedlPPRPngimehberson mhgnstppordiskr dmeéve in the
Furthernore, miniaturization of magnetic disk drives

t heskPHRy_Li @ BBIRgCpFEnBhéghssaphke LRragedapnte aseard
as re ordin devi or a wider variety of

20
el ect %Ei% d%v?%ﬁgsg@ pSEWBPF?rfofognﬁﬁg@Pl§pzeEbe card-
r Ve e BEHheEty TRRK R RTR e Gr e MR se B h e GPatred to

drive Vi ng house erern-adi

one N Lrcuipt boar ' .S SO
arr angerde THLnel AR REdIEL o khhgr A0tk Bpad B
25 ”?@emé§@|ﬁﬁistP@&uiPQm@ﬁ€§_QErﬁgﬁspééhﬁgnéHggag%e
However, in a magnetic di sk drive having house
thergbindedi 6K whesgrdi-anBhbelH basaNeal BOREELt! 838meis

- 3 printed circuit board is required to be nade

smal fixed 60 thai penipratbdnedfeactashBgbadeordangl yplate-
the setting space on a printed circuit board is

r edutkeapedhteh cakes is dtfhicbabt tbothwustippopkurakinky

of 5 electronic conponents thereon. Generally, a
magnedreher skadprieted piovidedbeatrt ascapaenged bar thae
retracting operation which stores electric charge to
novePR ks hagnefi Enfechdset oahfleaprelrEacetnpesiti on when
the power i.s unexpectedly turned off. Since the 10

cap ¥%%Fe?scﬁﬁﬁﬁgFa??@é@ylPaP@élFHOEQHaéP@yhaﬁé by means

di mepsi on it _becopes.difficult to unt the
capd@ft%rg%%l%ag?énfgﬁl%gr%ﬁpgeBoﬁpdggﬁnauPﬁgrEnFFP@e'
magnetic gj j i ngl udi h rinted circuit ..

board is g?gggg%gégffoﬁ#gg?ﬂgr§é§5§8 o% pﬁﬁ@ﬁﬁégsqlf§
BRIEE}ﬁ%@@M@ﬁegg Jk?é!ngBQiS%'§§8859589s50t39t3§889tcan
of the invention, a disk driv onprises. a casing;-a

di skoshaped seceedbhgi nBdhuyyaekangedai pibbe ¢askingy 8r
drive notor which is arranged in the casing and mhlgh

hol dslacdrowiat @ésvibes 20espeot ding medi bl acheadzed

whi ch perforns information processing for the

r ecoe e mgromde udevacéead BHotuakempaey anged inaghBeic disk
casing and novably supporting the head to nove the
headd¥&vathgeing hbhesedcondragnneddisak whbeardiameter is
arranged in the casing and connected to the 25 head

act Ut®ringndon BeRer of Rrietfe pbdardifrbaagdd whifhcés so
an outer surface of the casing and connected to the
boar¥r¥mrecd The BoaPYeth?P thel suesagebeard saphng, can be

made smaller than the area of the casing surface.
However, in a magnetic disk drive having housed

therein a disk whose diameter is one inch or less, a
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- 4 body arranged on an inner surface of the casing
and at | east one capacitor, nounted on the board nain
body, for supplying power to permt the head actuator
to nove the head to a retracted position. 5 BRI EF
DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG The
acconpanyi ng drawi ngs, which are incorporated in and
constitute a part of the speeifgcation, illustrate
enbodi nents of the invention, and together with the
general description given above and the 10 detail ed
descprphted olrthetepbadiunest seguierdbebowe FRIE dni11 due
explain the principles of the invention. FIG 1 is a
per spechivktavuenwzghownngfan basdndi.skAdriorelingly, the
(hereinafter referred as an HDD) according to a first
enbo¥¢ kehRgofpafe presenrinhedntiosuitsbbR@d 2 si sreauced,
expl oded perspect|ve view showing the HDD;, FIG 3 is a
pI anwlwfém BEkascati AYTAREULRetPnieunal asPlucelid yofof

IS a perspective view showi.ng the HDD

mhen E%CBF%QéGIFPEHPP 8t§| Geegeos - coﬁ?P@FaéﬁWCu@tmagnetic
Doneiiafoihide) ProrthOtiRdnraR]E erpdtsor 252

b f the HDD G
expapggg?gégggecﬁ%%%g G.Qﬁﬁg unkor oar&gﬁﬁFﬁ t&%@ﬁge to

al ongob & NEn M hagn¥t b cOheELS +8 %%E %Qg g %tp%@qgion when

10a and the con?rol circuirt boa 2°adde
the power is unexpectedly turned off. Since the
capacitor is comparatively large in capacity and
dimensions, it becomes difficult to mount the
~capacitor on a printed circuit board, and the entire
magnetic disk drive including the printed circuit
board is prevented from being reduced in thickness.

BRIEF SUMMARY OF THE INVENTION
According to an aspect of the invention, a disk

drive comprises: a casing; a disk-shaped recording
medium arranged in the casing; a drive motor which is
arranged in the casing and which holds and rotates the
recording medium; a head which performs information
processing for the recording medium; a head actuator
arranged in the casing and movably supporting the head
to move the head relative to the recording medium; a
board unit arranged in the casing and connected to the
head actuator; and a control circuit board arranged to
face an outer surface of the casing and connected to

the board unit. The board unit includes a board main
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- 5 thereto; FIG 8 is a cross-sectional view show ng

a board unit of an HDD according to a second

enbodi ment of the present invention taken along line

VIIT - VIl of 5 FIG 9 with the first shell 10a and

the control circuit board 12 added thereto; and FIG 9

is an expl oded plan view of the board unit of the HDD
according to the second enbodi nent- DETAI LED

DESCRI PTI ON OF THE I NVENTI ON 10 Referring to the
acconpanyi ng draw ngs, an HDD according to a first
enbasbderdredngde PfheseninhayeptireAcw b bRedeseinBednd at
in detail. As shown in FIGS. 1 and 2, the HDD

conpreaes ancasapgcilosubatantedl by thet beaghapaiaf bady,
rectangul ar 15 box that houses various conponents,

whi chemi $ipibey epit powed tat permandther betdngulktartor to
control circuit board 12 that is so arranged as to
overtefe aimouterdstefaceebrachedcasbhgi®n. The casing

10 and _the control circuit board 12 have a length L of

32 mitRdid FSERATRIPNVE THE mBVERRL &7 H 2 kaesBHE, DRAWING

i ncludi ng.t he_t hi cknesses qf the casi nd the
control cf PEuftCBBRFOYLBF STAMHPESe Wﬁgc$héthP@Fﬁé§§rated

Tin [ | 3 5.0m.d di

on (HE At of PR ATREEY Houtll PReBilTkRERRE 100

25 i I tk i 1
R i
haVQﬁﬁﬂbsﬁﬁ@t.@ﬁéyafQ§§§cgi%?9§50?§vegh§b%bgsgnﬁnﬁhe -

6 second shells 10a and 10b are forned o netal and
havedét 4 eTé@ngusar 1 st {U6t U echet Bnpbdemahks gRvkhebelow,
respective peripheral edge portions. The first and

. secoauvs hied | sxdDaianthdOpraneisdear bdnged asvtatfiaee

5 each other with their peripheral edge portions (e.

g. sidewaFI§) 1lnisoatpetrspethirachietwhehowAng an hard disk
bel t - shaped seal i ng menber 16 is wound around the
peri%%év%l(@@g%l@@gt$én§eﬁtrthé @¢Bran HRAB)sscopdding to a
shells 10a and 10b so that the peripheral edge

por t bRst ofEbQétneRE 2D EbAneEesantolrdentdener and

the interjor region between the shells are sealed. In
this way, " tHe ga%?n@“léxpﬁogﬁg BRAPBRCEF LY Cr FaEAnGhoHiNg
box iﬁ gggéigured. The bottom surface of the first
shel't'§ 5 configures a rectangul ar nount surface

11. Four negs. of _t asing 10, _including_ th

corners o$9§he§n%%n? gg??aﬁéegl?ga?ec?gﬁﬁgegPdf%Pﬁing

Ci I CUk @& r R £S5t AScBuF&SUE L nLhgpseal ing menber 16

wound around the perlpheraF edge portions of the

casi ng 10ri§, pteyenkegde 20pbEoim/Bel g, daRBGeH P¥hENRDD when
corners of the casing, and deterioration of

ai rtyphwegssroterhe seHease 9rconskbtkingcaltt B8ard;
sealing nenber 16 is prevented. A plurality of support
posts 18 BI®. abr angedcedstheepetbpher @aieRdgE pOEt HODS taken
at the inside of the 25 casing 10. Each support post

18 hmbomg pr okimal Vevdin hBIGi s1fi xed to the inner

surface of the first shell 10a, and is substantially

per pendi cEif@r 6oigheniarpanded plansuitucefok bherd unit
first_shell. The nount surface 11 is provided with

scr e hotestiB?/ positions corresponding to the

respectiv u t posts 18, which extend into. the
ins?de off{gep u%ﬁogtcEggﬁggectlona? v?ew of the board

unit taken along line VII - VII of FIG. 6 with the

first shell 10a and the control circuit board 12 added
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5 The casing 10 houses a magnetic di sk 20 having a

di aneter of, e.g., 0.85 inches and serving as an

i nformati on recordi ng nedium a spindle notor 22

serving as a drive notor for holding and rotating the
magneti c di sk, a magnetic head 24 for witing 10
information to and reading information fromthe

magnetic disk, a carriage 26-f@ movably hol ding the
magnetic head relative to the magnetic disk 20, a

voi ce coil nmotor (referred to as VCM hereinafter) 28

for triemodtaeg and positioning the carriage, a ranp | oad

15 nechani sm 30 for unloading the magnetic head to a
position Biay 8rbm &heroagneectidnak andwhehdiwvhggt beboard
magneti c head thereat when the magnetic head is noved

to thelowerapeiPPpheecabrgbngi oo af sehendangnbodimdnskpf the
an el ectromagnetic latch 32 for holding the carriage

20 iRFeSeRE roaYeYt pori taban ahana bdaedVahLt -3YIII of
mounted with a head anplifier_and the |like. The
spiHﬁVé’ﬁ%t%&t52t¢% %ggﬁ?eﬁh%ﬁltﬁ%af?PgttgﬁeFPniéﬁl

The spj ndl h indle 36 that is fixed
{ne THHEF SUITaEe oF THEA FEEVSHoI | “10a. 25 and 15

oxt anaed bedof The-apcharaest ba%r; JAw Y RBECkena wnit

shel d £ 10bs byps £& %??i?&r€$/§KetQé&o#ﬁuemb?ﬁimeﬁgtemed

into the second s Fom out si de. S, e spindle

36 is suppor tmarAnt i eHddetpEish S&€onek sherderida and

10b from both sides. A bearing, not shown, rotatably
supports Refet0in§ 08 the sptBEAbEnIEngThEaRREgRON LhORDD
of the rotor on the side of the secong shel | %Ob
consdctat@sna col anharstubmdddinenwhbehthBeppagaati c
disk 20 is coaxially fitted. Aclanp ring 44 in the
formuofeatidomgwiklfibetdesonibbe enddpvailon of the hub
43, 10 thereby hol ding the inner peripheral portion of

t he nagneﬁﬁcsépgk 20. FT66s, 1t ApdndgnehiecHBDskopPrises a
fixed to the rotor and rotatable integrally wth the

r ot of2SNg | he- SHapeAN b hbviehl FAgnsharaopIshokAcCtasgular
fixed to the end portion of the rotor on the side_of

15 tHR¥ T3t BRRFPS 1037 S08H EHAPORRRL per HAREA Widgnbe
is coaxi al mﬁt? the rotor. The sginﬂle notor 22 has a
st at'Br ebP RSt tAchEY $3%t et FFFEPIUARF| CRBRIO4ngL5Cuit
pl ural i L]s. d t at or re._The
stat%%é%%rgiaﬁgé%hé¥€%$l%gégggggcggegéoéggfggptﬁg ggter

pernngﬁscgngﬁeﬁh@ﬂ&Qsﬁn@aﬁoarr@nﬁeg gbﬁ§eP@t$ﬁ8nth£he
carriage 26, which constitutes a ead ac uator, is
provéshetr¥i t Bi Achear bograssenhhye 52 18abthsrfbxed2t fm and
the inner surface of the first shell 10a. The bearing
asseablhydbR Wasf a2 pime) 53dtAHathiskRSsperpendetubankythe
fixed to the inner surface of the first shell 10a, and

a cythhdkneasebhubf 5d4hé¢ habtsisgrendt abéycsnppolt edrbyit

the pivot 53 using a pair of - 9 bearings. The

ext dpoadd endf 03 mhetpi otm53 Thefthibdkhessh® seceatd to be
shell 10b by a fixing screw 56 that is screwed into

t he %@@bﬁﬁl@ﬁéelYf3ogw@Mt@rdé.mmhdgpenﬁéngionttss hymber
supported by the first and second shells 5 10a and 10b
fron®bothSkp dee. Penoneedi Yy BR8eABFYNG218erving as a
bearing unit js arranged collaterally with the spindle
not or 22 gFoﬁ OVﬂelPo%gﬁtu iﬁSIFaFregtiBHeoFaFﬁBg 10

Cas'fgcfgdegh§igg{rég esggoﬁg gggYige?OgnggdaEHE,Sthch

have substantially equal dimensions. The first and
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10 extending fromthe hub 54, suspensions 60 in the
formof an elongated plate extending fromthe

respective distal ends of the arnms, and a support

franme 62 extending fromthe hub 54 in a direction
opposite to the extending direction of the arns. The
extended end 15 of each suspension 60 supports the
magneti ¢ head 24 through a ginbgl fportion, not shown.

A predeterm ned head | oad, brought about by spring

force of the suspension 60, is applied to the magnetic
heatksdond sheirectponahaware bhe surhaeeocef at Betal ana
magneti c disk 20. 20 A voice coil 64, constituting the
VCMRgve iz féxeangoléhessuppoukef wanh 62deWhe 1¥CWn2&heir
whi ch rotates the carriage 26 around the bearing
asserd¥yeGRive et ndesenapacdgef ppokésn83 whheh faret and
fixed to the first shell 10a and face each 25 other

wi t RERp providetOeherdbebhesns andaaramgedt asndo face
shown, which is fixed to the inner surface of one of

t he Wéso%%irf‘&%%% thelyoresipBrradsedgrenotrhdons. (899.
voi ce, 0|I 64 is energlzed the carriage 26 |vots

bet viETEYHEL § bt FRatRATPBSi ¥ibh sA6WNOFReEIG Rsbgad-sheped
t ted th f

oot L AR BT E R ipReEhe ReSdrbated sdge

pos'ﬁéfﬁ%ﬁhgnoﬁ ggs| fgsE %ﬁg MECEES EEtI %‘%ﬁgZQOb so

The “el ectromagneti c atc |xed

flrSEhéﬂ“%ﬂe]éﬁklﬁﬁéﬁgfse&BQ ?8&5&@3@ 28 'QeEﬂ?ed

retreated position, thereby preventing t he carriage 26
frCNﬁdﬁh@é@bér@@Wé@§hr§EH§§t§ﬂdp@§éthﬁﬁe&@o&hgeﬁgon
operating position when the HDD is subjected t

ext esetabedorciee Ssicbl s sheckealbg.ramp tpad %?ba@h%m
30 includes a ranp nenber 70 that is fixed to the

i nnerasinmg at@ Df the Shasé shehl rdbaaapdibhacesxt he
outer peripheral portion of 15 the magnetic di sk 20,
and eenibgyred hat extends fromthe distal end of each
suspensi on 60 and serves as an engagi ng nenber. The
ranp nenb&Re 7Rotsomophefaby béEndhrgfarptasbeddnBédr and
has ramp surfaces 73 with_which the tabs 72 can

engddd - WiEhE ¥ he EaFraRgel2p DPOuRbt aussaceomlt he Fphmer

eri pher al tion of the gnhet i isk 20 to the
Dot 1S 5 oer {1 %%-ye%d T Shabugt R hEnsupeFRers of the

h K h b
gﬁggggggftﬂ£€%e  anp’ er%ac%g géagf %ﬁ@ipéngl%gﬁiéF arcs.

|ncI|nat|on of the ranp sur wher eu

magned  coteads @@g@rﬁoyﬂlgﬁgegf yﬁ@”cé??ngaﬁRefgeggg¥§nted

rotates to the - retreated position;

ar e StfRasd By Aahi@ed ehie f

menber 70, 'gﬁ% thén%%gﬁy?lc %eggggizgssﬁegﬁga§§gﬁng' and
di stdawer isam ide SOrdpeei ght h8es nagaetbCrdisks@00r5

As shown in FIG 2, FIG 3, FIG 6, and FIG 7, the
boaruhami¢kBdg ha ehdoseal hmdg mbwdyr 406 and preRefted.
flexible printed circuit board (referred to as main

FPC, heretnateea}iuy ohi shpestendsstsolrBt heebeardngridnon
body. The board main body 40 and the main FPC are

the peripheral edge portions at the inside of the
casing 10. Each support post 18 has a proximal end

that is fixed to the inner surface of the first shell

10a, and is substantially perpendicular to the inner
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10 integrally fornmed of a flexible printed circuit

board. The board main body 40 has a base portion 40a

and a cover portion 40b which are substantially of the
sanme shape. Both ends of the base portion 40a and the
cover portion 40b are provided with through holes 42

15 through which the support posts 18 can be passed.

On the inner surface of the -hase portion 40a are

nounted a head anplifier 46 and a plurality of, for
exanpl e, six capacitors 47, for a retracting

opersut face The tieadf anpti §hel146 Thefnoord ehir&a28 11 is
substantially rectangul ar bare chip, and has a hei ght

of approxdedtel yh Osdrewmn h&heb shppcosibiodE bsrresponding
configured by, for exanple, a rectangular tantal um
capa%@t%bew¥¢ﬁp¢¢%lﬁ%|@h@pﬂadephsgheRBEhahlchaEXQEHdhento
head anpllfler 46, or set to be approximately 0.8 mm

25 THee otRFd_ P ¥ aklae oFUPRRT EaBaEFEor 47 i s covered

wth resi The si X citors 47 are. so arr
ar ound thﬁhﬁeﬁﬁséﬂﬁliﬁnguﬁesaé PBIBRELGSE S e%ﬁegéV1ng a

- 12 fi Th 47 f Ll
| capé%%%mg%é g$£a re?rgg §§D6B%$3%?8ﬂd 5%%9§P§p85 an

el ect & ghaf 9 y@@Qr&bﬁgkﬂggaémopsfégﬁ @nﬂog Lve,

t he head actuat or using stored rlc C arge

to nwestihe aRopelievbeadtds f@rtHSl&?E?eQBereeékﬁhanthe

when the power is unexpectedly turned

capagddst Ad Nask)ts wagastiy mehdtosbeorfQriexagpl e
10 uF, and the total capacity of the six capacitors 47

comesnforfidt ibn té 40di sedeshgedntbahathent gkah the
capacity of the capacitors 47 be set to be nore than
or ewp@hetocS5Qisk, OncaheiggeeR6pbori maovdBbyoholhéng the
board nmin body 40 are provided a plurality of
conrexdnonl ¢ cherdarelaBaventehtheemgonatttedisl £he a
head anplifier 46 15 res?ectlvely, and a plurality of
connétFONCe et NPBPE 4BBIQKIER hPeaBolRlet BErednakiser) 28
capacitors 47, res tivel A, connector 34c is nounted
on t rc%%%?tb%gtg%a H@BlgbOB%EGIE et RRrE6AABCt RoRamp load
termn 48a, gSE and ecteghthereto 20 Thg board
ml TR AR 2 ?aean bn?h PoPEPBRCABdEeEe"

FI Sspo&'g{@n 93w§ &hoﬁﬂg §8t9£ &PSECg%’ﬁehBﬁ?%ég”the

and base por a are aCI ng eac

R e

suppes tt RESdStdB Passph8FQUIPotheohNE@UBRe magnetic disk,
an electromagnetic latch 32 for holding the carriage
in a retreated position, and a board unit 34 mounted
with a head amplifier and the like.

The spindle motor 22 is mounted on the first
shell 10a. The spindle motor 22 has a spindle 36 that
is fixed to the inner surface of the first shell 10a,
and is substantially perpendicular to the inner

surface. The extended end of the spindle 36 is fixed

to the second shell 10b by a fixing screw 37 that is
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hol es 42 with the cover portion 40b facing the inner
surface of the first shell 10a. The connector 34c -

13 arranged on the cover portion 40b is at | east
partially positioned on and opposed to the head

anplifier 46.with the base portion 40a and cover

portion 40b sandw ched t herebetween. The connector 5

34c is exposed to the nmount surface 11 of the first

shel | 10a through an opening fornmed in the first shel

10a. The main FPC 41 extends fromthe base portion

40a,s arevadhel ex¢ etidedsendnd hehebl fsoproutdédewi t Phas, the
10 plurality of connection pads 45. The extended end

of tyeindie PG A1suppevhaechrdthe thestamnagec2édashells
the vicinity of the bearing assenbly 52, and the

conneld i i phtle 4romrieoehegi@fdal Iy connected to the
magneti ¢ heads 24 through a cable, not _shown, arranged

15 0n t heh abRaT 589 anBok USPENET oRSLABAPAY SHBRRECS P @otor

2, FIG. 4 d F t t
forﬁga e & an}n%i d3%lrcﬁg?cgggggofgiégué%rEgﬁaﬁﬁﬁpﬁrOn

A dNoRs tﬁﬂgéﬁﬁn Sthd BaBSE SHBSLARRLRL LY 04T,
The SOUM L SHIE RS es %1 bas,, EthHéaﬁagﬂa £y aegka% {Qa

corresponding to the spln 1" not or a circular

ConveXasidf BEer Y0P £Or rESPOREb NG h9 theihReahbnNgorm of a

assenbly 52. The control circuit board 12 is provided

Wi t he Thgi cUd af 1 opedi BgStRE €ra, pd2biear bespaadhis ua,

t he convex surfaces 70a, 70b, respectively. The

conttlodrebhy cibidbogrdhd2ihasri psripheradr persieut o@f the

obl i quely such that the - 14 respective cut-off

| i nesagie¢t he ahgkedlof TBudegtkesmaghativediektBé is fixed

respective sides of the circuit board 12, formng

cut -epftiporroons Frd poprupblet ynbegehédyrwaktb the rotor.

conmponents 74 and a 5 connector 71 are nounted on the

i nner surfaténer SEARSEoREEBRNENECHRENBEar 8OL2 SiiRWeh 1s

faceg, $ cas% % 10., A f eX|bI§ E inted circuit board

76 fot* eE?r REI Y9 cBARELPT NG SHEPPE R ERFefrde ©f

devi ce | nnect the co | .circuit board 12. .

The Frebf 8t prinfbat §a' SFeELFbefosFa’ P8 TeRaRkwAsAPe Lo

one gédﬁfglsﬁgﬁﬂ g%ge§?g£rth6Tﬁgn§§9kd?|rﬁgkgrbaar%as a
I'S provide | ural connect

el 1ok, 75, 2L gbfaz%ffé&“%d dfiPsEe%ﬁgfhfo 28%

thus-fornmed control circult oard 1 arrahge

overppprs her pognt csurfagsudd ototihg eAsi 89,40y aege The
fixed to the first shell 10a using a plurality of

screwsatdt tbre ahaethéheofdsrasedescatetiheuesntieokhe
circuit board 12 mate with the four sides of the nount
sur fpeemddenthreagoavexisir fagep I0aandbl therebetween.
The carriage 26, which constitutes a head
actuator, is provided with a bearing assembly 52 that
is fixed to the inner surface of the first shell 10a.
The bearing assembly 52 has a pivot 53 that is
perpendicularly fixed to the inner surface of the

first shell 10a, and a cylindrical hub 54 that is

rotatably supported by the pivot 53 using a pair of
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20 fornmed on the nmount surface 11 are arranged wthin

the openings 72a, 72b of the control circuit board 12.
The connector 71 nounted on the control circuit board

12 is connected to the connector 34c of the board unit

34. 25 The cut-off portions 77 forned at the four

corners of the control circuit board 12 correspond to

the four corners of the nount sgrface 11, - 15
respectively. surface 11 are covered by the corners of
the 5 corners of the potions 78 for into contact w
Thussed FEndOUr €08 neksefbiclihenAOYAL tﬁép§§%6tt 83t he fixed
exterior wthout being control circuit board 12. The
fourtcashaigsd@ondickdi Dg1vbebexposedihguscreUWNt 6 that is
surface 11 constitute hol ding hol ding the casing 10

Wi t hetrtewai gt od thet hecoondt sbelti feomt ohtaddel2. Thus, the
According to thus configured HDD, the capacitors 47

for RLVQE radtingsepeeatednbur ehapnret endt secboar ¢heQ1ls
unit. 34 wthin the casing 10. Thus, the capacitors 47,

whi cil&rané ohpar bxrenebothapyeesn dfhenbersmingndssembly 52
capacity, are not required to be nounted on the

contFOF VY @ t2 RBRHIZ, Uk chScakrANdrat geil2aterally

15 CHarRot S AT AT RoRItohntROPLPRGY EFE fanEhERaLRa.
mnigafurize agf ysed as.a,r Bording device for a
wi der variety o eﬁec Foni @ geVices can be realized.

The car d-@népsgrrpggéabbeiE'ngegeagau_%%ﬂ L0 hisg
of di ng

manner can be used as a rec evi ce for various

20 ebecdi@Mg deyhcesesHeh 88, celibpbasiBhanes. idi gihkalrorm
canmeras, video caneras, personal digital assistants

(PDAE #®t Celdfi@atepaslatesedfennengr Fabgednar edlgethe ve
head anplifier 46 and have a hei ght hi gher than that

of tdiest2hl hemds aopl théearmIhearbiosesuppoany rexmer mal

force acts on the casing 10, or when the connectors

34c extterdimg ef connebeedubt hé tapactioestddncapposite to
protect the head - 16 anplifier 46, and prevent the
headtR@pe¥Eerding ofi bechyonf pécthd bymshe ThpaekteAsled end
shown_in FIG 8 and FIG 9, according to an HDD of the
secdMd HBRdIFRERENSEORhe0 ppeBRAFLFNVBAt MBANesichhead 24

board mai n body, 40 of the, board unit 34 further has a,
seco %%Q%rap%+T?% ROt A" addPti 8ROYB- t hé Basdetermined

por LAl 402810 SANEL: PRLAL NS08 Th pesend govey

boarg), V&4 Y69 &Nd1 8 a L §RBLAPRETLAL! ¥a§R0LRE HRY4BY 1n 4
direction toward the surface of the magnetic disk 20.
A voice coil 64, constituting the VCM 28, is fixed to
the support frame 62.

The VCM 28, which rotates the carriage 26 around

the bearing assembly 52, includes a pair of yokes 63
which are fixed to the first shell 10a and face each
other with a gap provided therebetween, and a magnet,
not shown, which is fixed to the inner surface of one

of the yokes and faces the voice coil 64. When the



10 base portion 40a, and has a shape substantially

simlar to that of the base portion. The second cover
portion 40c has a pair of leg sections 80 that extend
outward, and the extended end 80a of each | eg section

is provided with a through hole 42. Two capacitors 82

15 for a retracting operation are nounted on the

second cover portion 40c. The tapaeitors 82 are

configured by tantal um capacitors with their

capacities set to be, for exanple, 68 uF, 47 uF

| nstwesitofcdhe 6apasi éweBgB2edantebechtrtageupbeph ayes
capacitor of 20 larger capacity may be arranged. The
secdrek woxertiportéoredbed i sos ut hed, shaehngnt FeGhaseand the
portion 40a. The pair of the |leg sections 80 are

f ol deeerdoimd ngesheion"lehaped andratkef sxeflate tfiethe
first shel| 10a by making the support posts 18 25 pass

t hr GRRAN 2 HEC t Bk D gh0 hol Baenpupent hehexneanedienbsagodsd is
The egggcitorg 82 nD%nted n the second cover portion

40c BATE 1 MReLaPAcH t BF 1 U9 ahbR Rkaft akppi PRERetic gysk 20.

46 t the b Li 40a.. In th .
¢ hus, Corit 1 3 ERMSECOREE et niht, “AteAnt B85 SRntPaFhe

tot i i i nbodi t . b
oot 20 PR Rorbr Lot ShE POILIERL 20 R ne
embodi PN 4 e @ @éﬂ@[oﬁle@%é£§b§h§£89e£?£n§ ERLTBCLY DY ge 26
operation can be secured by artanhging turther

capagié®ioB2ng Wi €18 F@??eé@@d”?ﬁ@?%i@nhQQdﬁhEO

the retreated position easily when e power is turned

of f .ofeird hefigopes it hen capasi tResuB8 cansdBisdeehyto
prevent the head anplifier 46 from being a?fected by

I npaettedhel sEoood subodiaseshoskares the ot her
configurations of the HOD with the first enbodi nent.

Ther ef or eThei kempeleadnnechanteml §0aieclsddst @ tamp member
designate like portions of the two enbodinents, and a

det ai P eth@est®i pired b thesénpert fonace ofi thedfiThe
present invention is not [imted directly to the
embotit®eht 50%e3ed| brgeabbhe, cahear vaer bbBeEpRangestypn of
nodi fications may be effected therein wthou

hout 20
depart® MR 9P et €hdl sk opr ofEhd FAVeh?i BRatFaKERBAS from
[ ' [ b de b i tapl mbi ni
o ur 19 S F o anehy 8 dRsEP P BBHS " cBANSRE BRERPRRAS an
the 10429000, EAR00! MoPLS. (FOb SXRERLE70SPUBRL LA
conmponents according to fhe regor ng enbodi ment's na

25 b@e@aiﬁ§eg-pfyféhﬁéﬂ@éf,aﬁaehg npoR néﬁrgsgggdbﬁgwith

to the different enbodi nents may be conbi ne

requikesh £0E €xB88PTe, chResnyaher ofinéararkt esrigkears
- 18 retracting operation can be increased or
decreasgteaccoodi tiget dnneedpe Fhphavabepoot i BRYHEL tEe
di sk and that of magnetic heads are not restricted to
one,magdetha desknededsethaceeot deagetiopogediodhtocated
di aneter of 5 the magnetic disk is not restricted to
0. 85cuhshes, ontheapuber 1p8ripbbesl opolt 5onnochieshe
Further, the present invention is not limted to
magriedgee i gkddskvethe ahabany2benahge wpphi et samny
ot her disk drives, such as optical disk drive.

surfaces 73 of the ramp member 70. Thereafter, the
tabs 72 are pulled up by the inclination of the ramp

surfaces, whereupon the magnetic heads 24 are

unloaded. When the carriage 26 rotates to the
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- 19 WHAT IS CLAIMED IS: 1. A disk drive conprising:
a casing; a disk-shaped recordi ng nedi um arranged in
the 5 casing; a drive notor which is arranged in the
casi ng and which holds and rotates the recording

medi um a head which perforns information processing
for the recording nedium 10 a head actuator arranged
in the casing and novably sudpporti nRg the head to nove
the head relative to the recording nedium said head
actuator performng a retracting operation to nove the

head-dtrenterl rpsd ot Posi thont vt PP gost agppvitBdsahdthe
recordi ng medium 15 a board unit arranged |n t he

casimygnrarciciarect £t ¢ 0 the head aehibator ), aaddathe
control circuit board arranged on an outer surface of
t he Teamiaig areabriect edkept the dodidtance; frhe bbard
unit including a board main body 20 arranged on an

i NNV ERAT (Ré%ﬁhqrmﬁ%%%th@ @hekat0} east one capaC|tor
nmount ed on the board nain bodélfor EEIylng power

sald head*actiR¥Bridufthg $ai HlFet Pactifg épeﬁﬁﬁlgﬁG 7y
di t | 1, ,
oai 1 AR BHE: ai‘m%%g PoRFRdEe a BPavaf Pt ghgr a main
. T d t laim 2, .
Canah bt 3T kL% A0 00BN s,

anp@ﬁdf”héEéﬁﬂéfk@P S@id%ﬁféﬁdeggéﬂd og%omgﬁPghEog%akmaln

drive accordlng to c alm erern t fro
sai bhdpar d Trd N by r@ilﬁtb$§§35009§d5tﬁé ﬁéhﬁi FPC are

plurality of capacitors is larger than t
integrally formed of a flexible prlnted circuit board.
The board main body 40 has a base portion 40a and a
cover portion 40b which are substantially of the same
shape. Both ends of the base portion 40a and the
cover portion 40b are provided with through holes 42
through which the support posts 18 can be passed.

On the inner surface of the base portion 40a are
mounted a head amplifier 46 and a plurality of, for
example, six capacitors 47, for a retracting
operation. The head amplifier 46 is formed of a
substantially rectangular bare chip, and has a height
of approximately 0.4 mm. Each capacitor 47 is
configured by, for example, a rectangular tantalum
capacitor with its height made higher than that of the
head_amplifier 46, or set to be approximately 0.8 mm.
The outer surface of the capacitor 47 is covered with
resin. The six capacitors 47 are so arranged around

the head amplifier 46 as to enclose the head
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hei ght of said head anplifier. 5. The disk drive

according to claim4, wherein at |east sone of said
plurality of capacitors are arranged cl osely adjacent

said head anplifier. 10 6. The disk drive according to
claim2, wherein the total capacity of said plurality

of capacitors is set to be nore than or equal to 50

~ZF. 7. The disk drive according to claim3, wherein

the board unit has a connector nounted on the board 15
mai n body at the opposite side of the head anplifier,

and e jconyector overlaps with the head anplifier. 8.

The di'sk drive according to claim1, wherein the

casi ng anthd heicotdpHtiedbrsus? boactdibavest bephcitors for
| ongi tudi nal length set to be approximately 32 mm 20

W dteh rsetraat ey apgpsoxt et el yn@4shore antletbrt&knessrge when
i ncludi ng the thickness of the casing and the contro

ci r dlia Hidaris smenated, appd oXf ke etlye 3headdt acbuahprousing
The di sk drive according to claim1, wherein the

recdrHR ik HERA UM R 1 ¢ SChf BgRt B? BeYet Bhpemagnetas head
inch, 10. A nethod of producinpg a snmall. size disk

r | V4 Vi G oee B QRSP AP ant- LB IEATS HoSi PPBREASS -

21 withinth i ' di dj dj .
VLG O FOtHT TG The 1 GEEE oP g e dnt e fiBaitce

f . ar . . .

rodi TR 5. hbat acrUalof 101 HOOTRO-t ho nEat Plal Ve ara]
to thmdecoy dhno nedi i @idaboroper 10T BbREsato 60 E. It

retracting operation to nove the head in a retracted
posiid afe St Of c PNt BEE WotH1 SahPateepr dEngnaedhpgatandrs
a board unit connected to the head actuator, said

met ol sONPEt st gbé heo 8& epsanf or 18g@untbngoaugont r ol
circuit board outside said casing, and nounting at

| east oneOgaphei toveknpodeisai d0basifngheubbkirdi mgisabddy
capacitors to supply power to said 15 head actuat or
duri4® seéderevidedi agpbpeaditpnofldtonpAegbthodtetminals
protecting a head anplifier of a disk drive which has

a catiagivaheh ek eeepeRnpotedi baethei Nhpd enpléfdspngdo
including said head anplifier, a recording nmedium a,
driv%ﬁ?ﬁﬁ%ﬁlV%¥Yro@%@iﬁgp%ﬁéa§6tye€8rGPHQeﬁEaPUnFeémlnalS
head, for perform ng read/w,ite operations on said

o oh U g e e COPBaGC a6t bt bRor SFPABYFAGST Ad. head
relative.Lo; the, recgrding, nedium,and for, peLforn 0gca o ye
retr%%%?%ﬁ %%%r%tion 9 hove°the Head I'n a retracted

posi tion. out n N aj r di ; iU

bna BEEELSH 48P, COCRACELEY' Pr8Phinflck f0h, EpRETLTea,

neth@gbcgggrgghggcggg ggggétgf: nounting a contro

circult board outside sai 22 casing, and

The board main body 40 is fclded along the
portion 40d (see FIGS. 6 and 9) so that the backs of
the cover portion 40b and base portion 40a are facing
each other. The board main body 40 is fixed to a
predetermined position on the first shell 10a by
making the support posts 18 pass through the through
holes 42 with the cover portion 40b facing the inner

surface of the first shell 10a. The connector 34c
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nmounting at | east one capacitor inside said casing on
said board unit, utilizing said capacitors to supply
power to said 5 head actuator during said retracting
operation, nmounting said head anplifier on said board
unit, and selecting a height of said at |east one
capacitor to be higher than the height of said head
anplifier to 10 protect said head anplifier

. AL AY. AF. AF. A3. AY. A3. A . Al . AF. AF. AF. A3. AY. A(Y. A(3. A
AL ' . AF. AF. AY. A3% 7B")\Ov=v %

} xsnitdk o] ai] catleadad cajen] Lol cafical saptal éapeal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cTa] c<
aldgartially positioned on and opposed to the head
omX_CyF| +] L} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] cﬂndaqicfaq%]%]vcia’qlca’qm@]k@af}@a@@a@m c4dPzadnad] cajea]c
a]ca]ca]ca'fAk' #PUCE| ' +,,m./0" 162=2H3} xsnid_Z
] calRey Jﬂ%aﬂ%]i@}%%@%aﬁ@%@%ﬁ%@] cafka] eaneafrear

s assenes e e ca&gg;gsl flep R,

a]c%kmﬁ&ia%f ]ca]ca]ca]ca'ZBQBkC?CIIiFtFBIqIIIJrJuJJJK

YKKI (I}xsnld_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca
| cal cal cal o) B8 EoF CRLER B) RV E T o R PERR PRETAR

| __40a, fR0abins N g L1484 calgad el €8t calcploal galicgicea a
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

] ca]sia] w4l ooy bbbbgghhédbi dekbads m m rmrrelekpahlisantdd of
Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c

a] cajloa|maa] caf @] £h] £a] cacadcad cad caheataartage 26 at
7B H Lz 1098 ()- 109V () - 10%V&' () - 10%V&' ()-F

10901 € ) v iS00’ ¢F - SHL 000B {09 ) ¥ & KeMOWNRSR) - A0SVBOE) -
109K ()- | 109K ()- SL10%VE' ()-s10%VE () -
10%\@(9‘em¢@m %)am 1©mt(;cammmn(l¢cted to the
@10%VE! () s$"1 % ()- _y10%v& (

=vi mrl@m}ee}a%m MWW%\& @bl@aome own, arranged
37! 10%V&' () S51 %) $3- 10%V&' () -

f1= Uk 148 1%)5)6% %@/&aﬁ 058 ﬁnfll@&m&@(& ()-y!'n 3

"10% & (A3Ti8odn in FIG. 2, FIG. 4, and FIG. 7, the
control circuit board 12 formed of a printed circuit
board is of a rectangular shape whose length and width
are substantially equal to those of the mount surface
11 of the casing 10. The mount surface 11 has a
circular convex surface 70a corresponding to the
spindle motor 22 and a circular convex surface 70b
corresponding to the bearing assembly 52. The control
circuit board 12 is provided with circular openings
72a, 72b corresponding to the convex surfaces 70a,
70b, respectively. The control circuit board 12 has

its four corners cut off obliquely such that the
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"10%& ()-ffYL0% & ()- Y

ZX6_UK! /" 109KK& () -L! /" 10%KK& ()-L3(s! 10% & ()-!3(s! 10
UWFF& ()-!"10%P8P8& ()-y! " 10%KIKI& ()-ya b ¢ d |

809uV4l "10%80%& ()-y  "10% & ()-!|  "10%& ()-3

10% 0& () - SF10% 0& ()- 10KK 10KK

10KKOMBX( _~?uVA4! S&'10% - & ()-y! S&'10% / & ()-ys! 10%
& ()-s!s! 10% o/ 0& ()-sq10% &' {)-"10% & ()-y_7r S4L! 10%
& ()-3 10% & ()- @10% & ()- 10BoBo 10BoBo

10BoBo! / " 109B0B0o& () -!/"10%8080& () - CydEr S4L! 1010% & (

) - Ml {IvaSBOWB &£ £ ) 1 SO define an?les of 45 degrees

©10% & () -10% & () - F| dEr S4LI 10F(10% & () - S&F10% & () - S

$! 1M1 Hve "ID% S (Jespective sides of the circuit board

10% & ()-10% & ()-+] dEr S4L! 103y10% & ()-110% & ()-/10%
: & (D2, forming cut-off portions 77.

10% & ()-+10% & ()-*10% & ()-LxmbCL! 1@10% & ()- 10:
10: 10:; 1M EuY3lROF109% &leFt8phic components 74 and a
10% & ()-S510% & () -b?| Z8mbCl @ 10%K; K;

& ()C@@A% ST BE 1 -wUDteR PR-the inner surface of the

control circuit board 12 which faces the casing 10.

flexible printed circuit board 76 for electrically

A

connecting the HDD to an external device is connected

to the control circuit board 12. The flexible printed
circuit board 76 is drawn from one of the short sides

of the control circuit board 12, and is provided with

a plurality of connecting terminals 75 at the extended
end thereof.

The thus-formed control circuit board 12 is
arranged to overlap the mount surface 11 of the casing
10, and fixed to the first shell 10a using a plurality
of screws. At this time, the four sides of the
control circuit board 12 mate with the four sides of
the mount surface 11. The ccnvex surfaces 70a, 70b
formed on the mount surface 11 are arranged within the
openings 72a, 72b of the control circuit board 12.

The connector 71 mounted on the control circuit board
12 is connected to the connector 34c of the board
unit 34.

The cut-off portions 77 formed at the four

corners of the control circuit board 12 correspond

to the four corners of the mount surface 11,
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"109& ()-3 !'xL "109%&' ()-3 sL "109& ()-3

, . F*zXJI<Cl 10UU 10UU /1 10%0U&" () - & /1 109KKE ()-& ! 10%

& ()-! 11098B& () -!

F10%°PP& () - AkoM C' @ O%VE' () -!"10UKK& ()- !"10WKK& () -

LF 110%& ()-!dLF !'10%& ()-SY10%v& ()- 10UUkv

Pri""""wi [ MC' @O0%V&' ()- 10cc 10cc 10cc! 3

"10%c& ()-2z!3 - 15 -

"10%Cc& ()-2z!'s$"10%"N& ()- @s$"10%JU&' () - @ " " ##3$$} "<MC

"@"10% =. =& ()-f "10% & ()-f! "10%=& ()-fL3

' 10%e%ddctfivdBy. Thus, the four corners of the mount

F109%& ()-f@B10% & () - $WEC&&y' 7' {' zXI<C' @ 10BB

10BRIU'fLOMBBEL (JreY ¢ABINMFRES (Yhed é@Berior without being
covered by the control circuit board 12. The four
corners of the casing 10 including the exposed four
corners of the mount surface 11 constitute holding
potions 78 for holding the casing 10 without coming
into contact with the control circuit board 12.

According to thus configured HDD, the capacitors
47 for a retracting operation are mounted on the board
unit 34 within the casing 10. Thus, the capacitors
47, which are comparatively large in dimensions and
capacity, are not required to be mounted on the
control circuit board 12, which can miniaturize the
control circuit board as well as reduce the thickness
thereof. Accordingly, an HDD that is further
miniaturized and used as a recording device for a
wider variety of electronic devices can be realized.
The card-shaped, portable HDD constructed in this
manner can be used as a recording device for various
electronic devices such as cellular phones, digital
cameras, video cameras, personal digital assistants
(PDA), etc.
The capacitors 47 are arranged around the head

amplifier 46 and have a height higher than that of the
head amplifier. Therefore, if any external force acts

on the casing 10, or when the connectors 34c and 71

are connected, the capacitors 47 can protect the head
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" LOUKUKYR ()-F | @ "109BB& ()-F

"10% )& ()-F{' |"" (r((7))oMC Q 10%=& ()-U

| Q' 10%EFE& ()-U 110% & ()-!'VL "10%:& ()-SIL

"10%& ()-S@10% & ()- 10BB)=*Ct+y+>, ,,,zXJ<Cl Q'10 10PP
10PP! /| 109PP& ()-& /! 109FF& ()-& ' 10% f & () - !

1109888 ()-! ! 1092F2& ()-,,,-m.//oMC "10%]& ()-m

| " 1096F& ()-m F10% & ()-!| LY 4140%88& ()- !xLY

47109 ()- SI 10% & ()- 10PP/00' 11324252zXJ<Cl " 10FF
10FF! 3 "109%F& ()-S! 3

" 10%BEBRE i@r 31 AHE deddri G ASe{qd -dmplifier from

| f&" 109%F& ()-F

526 2723 i3 4t alte@ "hOYBRE’ {fpd CLOYKKS: () -

1" 109KK& ()- LF "10% & ()-f!nLF

"109&' () -HFratowrg (1) -FIOFFRI45)0&6FB67 79 <. &Ecording to an
10KKI /> 1 10%KK& () - 9!/ 1 10%88& () - 9K(110% * & ()-! K(!10%
KK&HDR S1096es: 9o s qJ imperyy 78 gubeiBeresent  invention,

the board main body 40 of the board unit 34 further
has a second cover portion 40c in addition to the base
portion 40a and cover portion 40b. The second cover
portion 40c is formed of a flexible printed circuit
board overlying and at least partially contacting the
base portion 40a, and has a shape substantially
similar to that of the base portion. The second cover
portion 40c has a pair of leg sections 80 that extend
outward, and the extended end 80a of each leg section
is provided with a through hole 42. Two capacitors 82
for a retracting operation are mounted on the second
cover portion 40c. The capacitors 82 are configured
by tantalum capacitors with their capacities set to
be, for example, 68 uF, 47 pF. 1Instead of the
capacitors 82, an electric double layer capacitor of
larger capacity may be arranged.

The second cover portion 40c is turned, facing
the base portion 40a. The pair of the leg sections 80
are folded, forming the “L” shape, and are fixed to
the first shell 10a by making the support posts 18
pass through the through holes 42 of the extended ends
80a. The capacitors 82 mounted on the second cover

portion 40c face the capacitors 47 and head amplifier
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10KK! | " 109°P& ()-f 9& 109%VE ()-s!i 9& 10%s& ()-s3
~109V& () - FLO%VE& ()- 10KK 10KKU99 :::V::A?2BCl 10KK! 3(
"1098v& ()-!3( "100AJU& ()- @OL10%E& ()- "10%E ()-y!
"109PP& ()-y" 109 ()-f;;]<<<<<==rS4 10Y

z10% & ()-F10% & ()- 10h8h8 10h8h8

10h8h8! 1" 109h8h8& ()-3 ! 1"10%/Y& ()- 3

| 1098 () - ===t ===>>dEr S4 10¥ 17 -

210°110% & ()-10% & ()-s9! 10% & ()-10% & ()-10% & () - &
- 109% & () - >?D?x???@Er S4 10Y

2 10f&1 Ghusi e MBI 1086 BaJe "B (404 .

10% & ()-10% & ()-10% & () - @@AA/ BOB1B2BdYNC 10Y z1
10: 10: I ;the thus-configured second embodiment,

GlO% & ()-&9z10% & ()-F7t!110% & ()-/10% & ()--10% & ()

- 2 BSBEROBBIA0 WO UG "UposheBq et BiradugasLig -11st

) 10(?m:b8<§d(i)m_eln!t3 c"alnoo{%l 8o]b81L:'a$1)r;e1d! .3 Furthermore, according. to
the second embodiment, a larger electric charge for a
retracting operation can be secured by arranging
further capacitors 82, which can move the magnetic
heads to the retreated position easily when the power
is turned off. Furthermore, the capacitors 82 can
surely prevent the head amplifier 46 from being
affected by impact.

The second embodiment shares the other
configurations of the HDD with the first embodiment.
Therefore, like reference numerals are used to
designate like portions of the two embodiments, and a
detailed description of those portions 1s omitted.

The present invention is not limited directly to
the embodiments described above, and variocus changes
or modifications may be effected therein without
departing from the scope 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, the components according to

the different embodiments may be combined as required.

For example, the number of capacitors for a
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can be increased according to need. The diameter of
the magnetic disk is not restricted to 0.85 inches,
and can be 1.8 inches or 2.5 inches. Further, the
present invention is not limited to magnetic disk
drives, and may be also applied to any other disk

drives, such as optical disk drive.
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WHAT IS CLAIMED IS:

1. A disk drive comprising:

a casing;

a disk-shaped recording medium arranged in the
casing;

a drive motor which is arranged in the casing and
which holds and rotates the recording medium;

a head which performs information processing for
the recording medium;

a head actuator arranged in the casing and
movably supporting the head to move the head relative
to the recording medium, said head actuator performing
a retracting operation to move the head in a retracted
position out of contact with said recording medium;

a board unit arranged in the casing and connected
to the head actuator; and

a control circuit board arranged on an outer
surface of the casing and connected to the board unit;

" the board unit including a board main body
arranged on an inner surface of the casing and at
least one capacitor mounted on the board main body for
supplying power to said head actuator during said
retracting operation.

2. The disk drive according to claim 1, wherein
said at least one capacitor includes a plurality of

capacitors.

3. The disk drive according to claim 2, wherein



10

15

20

25

100 10°

10°:910% & ()-!v1"10% V& ()-]!v1"10% |1 & ()-1/}10% & ()
\N] AN A A@AhAANPSA 10% & ()-F 10% & () - F10% & () -
10'2'Z 10'Z2 2 10'ZZ'sL  110% Z' Z& ()-!sL

F10% ' & ()-~~n;, | aBrs4
10% & ()-@10% & ()-'10%: & ()-LGLO% & ()-10% & () -
10% & ()-__ " ;afaa?rs4 - 20 -

1 3(s10%-K+K&' ()-3(s10% & ()-S&10% & ()-"$"10% & ()-10%
& ()-! "10%=& ()-faaabbbbb}"?44

10: :<0P8 8413k WAPW & {hecllded0%0 h&al) ahplifier mounted on
"10%F& ()-/10% & ()--10% & () - bbbbccc\ ddB4 10:13
"10%E80 (Dedtd ma10YBBAY () - 1! n3

4. The disk drive according to claim 3, wherein
the height from said board main body of at least one
of said plurality of capacitors is largér than the
height of said head amplifier.

5. The disk drive according to claim 4, wherein
at least some of said plurality of capacitors are
arranged closely adjacent said head amplifier.

6. The disk drive according to claim 2, wherein
the total capacity of said plurality of capacitors is
set to be more than or equal to 50 uF.

7. The disk drive according to claim 3, wherein
the board unit has a connector mounted on the board
main body at the opposite side of the head amplifier,
and the connector overlaps with the head amplifier.

8. The disk drive according to claim 1, wherein
the casing and the control circuit board have their
longitudinal length set to be approximately 32 mm,
width set to be approximately 24 mm, and thickness
including the thickness of fhe casing and the control
circuit board set to be approximately 3 mm to 6 mm.

9. The disk drive according to claim 1, wherein
the recording medium has its diameter set to be
0.85 inch.

10. A method of producing a small size disk

drive which has a casing and elements positioned
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within the casing including, a recording medium, a

drive motor for rotating the recording medium, a head
for performing read/write 6perations on said recording
medium, a head actuator for moving the head relative
to the recording medium and for performing a
retracting operation to move the head in a retracted
position out of contact with said recording medium and
a board unit connected to the head actuator, said
method comprising the steps of:

mounting a control circuit board outside said
casing, and

mounting at least one capacitor inside said
casing,

utilizing said capacitors to supply power to said
head actuator during said retracting operation. .

11. A method of protecting a head amplifier of a
disk drive which has a casing and elements positioned
within the casing including said head amplifier, a
recording medium, a drive motor for rotating the
recording medium, a head for performing read/write
operations on said recording medium, a head actuator
for moving the head relative to the recording medium
and for performing a retracting operation to move the
head in a retracted position out of contact with said
recording medium and a board unit connected to the
head actuator, said method comprising the steps of:

mounting a control circuit board outside said
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mounting said head amplifier on said board unit,
and
selecting a height of said at least one capacitor
to be higher than the height of said head amplifier to

protect said head amplifier.



