- 1 TITLE OF THE I NVENTI ON DI SK DEVI CE *00002*
BACKGROUND OF THE | NVENTI ON The present invention

el ahapta oSBT erent s AR

devi ces, etc., have been w dely used as externa
recordi ng devi ces of conmputersl or image recording
devices. A thin card-shaped device 10 is proposed a
anexampl ¢ of the monet 1o disk dovice “that can be[lINIIMIAN
| oaded into a card SIIGLE0OFa T SOIVENT ICOput er, “G00002*
i nstance. The card-shaped nmagnetic di sk devices of
t hi 8ISKypeViaG&t be nade thinner and smaller than 15
conventional magnetic di sk devices. In one such disk
devi ce, ther ef or eBAYEFROUND cOhpbREnI¥VENEIGBuUNnt ed on a
plate-1i ke base, and the tap S|de of the base and the
conponen?g |§r€§F€Fe&nH§n§lﬁPaF@ lates fasé Hak jdevice,
attacﬁed to the bas n an arrang%n%%t descy.i

"o

20 3pn. "Baf. pﬂﬁﬁﬁﬁu r PGofi &8 ﬂged25d§azf§§ice
for exanpl g2 Rri 5?@ Cig; %%!%gQQ%% f%&éﬁ”ﬁé“ﬁ\g%?ﬁfc

the operation o magheti c gvice is pro

on qthe KEVeEss, Sbgﬁlegltﬁﬁsﬁa§%v1%%@ s e %%W%r%%en

by a  bottom cover. An interface (I7/ connéct or

2? w9oaBe¢t LBgdt he @k%%rﬂ@ilQ@cb@d@ﬁgeEEQH%%% of computers
electronic

or image recording devices. A thin card-shaped device

*159159*

is proposed as an example of the magnetic disk device
that can be loaded into a card slot of a personal
computer, for instance.

The card-shaped magnetic disk devices of this
type must be made thinner and smaller than
conventional magnetic disk devices. 1In one such disk
devicé, therefore, various components are mounted on a
plate-like base, and the top side of the base and the
components is covered by a plate-like base that is
attached to the base. 1In an arrangement described in
Jpn. Pat. Appln. KOKAI Publication No. 2003-22634, for
example, a printed circuit board for controlling the
operation of the magnetic disk device is provided on
the reverse side of the base, and it are covered by a
bottom cover. An interface (I/F) connector for
connecting the disk device to an external electronic
device is mounted on one end part of the circuit

board.
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device is nounted on one end part of the circuit
board. Anong the el ectronic conponents nounted on the
printed circuit board, the I/F connector is one of
rel atively bulky or thick conponents and hi nders
reduction in thickness of the magnetic di sk device. 5
Accordingly, there is proposed a disk device in which
a printed circuit board is progided with a notch, and
an |/ F connector is nounted by being dropped in the
notch. If the I/F connector is drop-nmounted in this
manner, tArerditdienesis afrdriiec endnpenaded aowatedernlGhe
r educed by a margin equal to the thickness of the
ci r egiintissacd. raui tt heardy ddrendotforcdnnedrtep: nzumtned o
the printed circuit board in order to reduce the
devnr@éattlﬁ‘eékfn@élé-th@We\FéﬁCkaﬁoé)HOé?e@é’IS fagrct i indersny,
that is 15 applie the 1/F connector or the circuit
eH o Rrediis s

boar§95EEL Ol it 58 Jolfn&neoﬁla(gf“ettﬁé Sorike Gegiice .
P i f h t | f [ .
| UnerEakaiay e BT sed SFOBRoRen 2 i duc Heade hich
i's QaEQJ.BQedC%@LQ%%tht %%a%gqgt Cro(y %f%dd%\ﬂl %g als‘la‘k%lﬂ:r %f Y and

to an 20 external evi ce, sO e relia

t he adevi/ge cohpwRrs rCaRs E
INVENTIéN %ﬁls |nventloﬁgﬁgggggggBﬁkgeQFHM%%gédJE THERe

conabdehat i aff @he UNESeBINECHRE! ARCRT oA RS UNEORIEE N s

is to provide a 25 disk device with inproved

r el mabnkrtythe whichnele of the entire device can be
reduced by a margin equal to the thickness of the
circuit board.

If the I/F connector is drop-mounted on the
printed circuit board in order to reduce the device
thickness, however, an external force, if any, that is
applied to the I/F connector or the circuit board acts
directly on a Jjunction of the connector. Possibly,
therefore, the connector itself or its junction may be
cracked or broken. 1In such a case, it is hard to
connect the magnetic disk device securely to an
external device, so that the reliability of the device
lowers considerably.

BRIEF SUMMARY OF THE INVENTION

This invention has been made in consideration of
these circumstances, and its object is to provide a
disk device with improved reliability in which the
strength of an electronic component mounted on a

printed circuit board against external force is
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strength of an el ectronic conmponent nounted on a

printed circuit board agai nst external force is

enhanced. According to an aspect of the invention,

there is provided a disk device characterized by
conprising: a base; a disk-shaped recordi ng nedi um
provided on the 5 base; a nechanical section provided
on the base and includi ng a-head whi ch processes

i nformati on on the recording nmedium a head actuator
supporting the head, and a drive notor which supports
andenbtatesl.t he recording nedium and a printed

circuit board which is 10 provi ded opposite the base

on a revécsersiigy ttsergofaspmud s thendtroterpoiran ortreawe is
an el ectronic conponent nounted in the notch portion

by BEPHGAgE Peddsk gamiics |c§71aéna@r§,§éd2ter¢ehrbe4 montgmdsaaye' a
having a rQj ection ich prgjects aon the printe

i r BAPE’ bBaPd =KS SERRE AR CERG4GEs maTd UL FpsTHsachen the

[ . A di t t of th
TnvERERonS TRETEYthdy BECHTOVI A8 4 BT e £aaT mnd
inventron,” Fhere” ‘my BE°pr. , o
M e e S S

boardcagal Agt me@XLRN Nal hEQHCE 3 a8RRanced o Addif ignak, o 54,
w1l be set

obj ects and advantages of the inventio .
forbhdi 8 HRevdesetbRt W cWhiseBpolr@lsl awsl Rd il R

will be obvious fromthe 25 description, or may be

| earnedrBynpgr metiice;ontthe printed circuit board which is
provided opposite the base on a reverse side thereof
and has a notch portion and an electronic component
mounted in the notch portion by being at least
partially dropped therein, the base having a
projection which projects on the printed circuit board
side and engages and supports the electronic
component.

According to an aspect of the invention, there
may be provided a disk device with improved
reliability in which the strength of the electronic
component mounted on the printed circuit board against
external force is enhanced.

Additional objects and advantages of the
invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the

invention may be realized and obtained by means of the
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i nvention. The objects and advantages of the

i nvention may be realized and obtai ned by neans of the
instrunmentalities and conbi nations particularly

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE

SEVERAL VI EWs OF THE DRAW NG The acconpanyi ng

draw ngs, which are incorporated 5 in and constitute

a part of the specificationy illustrate enbodi ments of
the invention, and together wth the general

description given above and the detailed description

of tihetembeditadrittd egi wer lbeminatsiemse pao texpllaini vt he
principles of the invention. 10 FIG 1 is a

per péatiede oliteweglednadgerrhe top side of a hard disk
drive (hereinafter, referred to as an HDD) accordi ng

to aPRERBOBERERT PBIONNRF| RIENBEWERAE| GIEWS| GFaRHE DRAWING
enl ar ged rspective VIGM/ShOWAng a reverse-side end
part of P—"ﬁ“& ASSCTPR YiAY §iY aé”élgp"l'ar‘i”wcéwa&fe ey rated
Wi t t over. off: FLG 4. is an ex
pergpeégﬁvgggﬁéﬁxg %t Re PADD; OF1 &P SP§C& l&f%ﬁ@&éd

ber sREALEVECK eib3RONEAG s B2 Lhe HEYRLR o e MiRecner

is a sectional view o

banchaKﬁa akoegahi aesByB Qﬁoﬁlgﬁ n %%%v%lghd7t%% a
sectional view of the HDD Faken along line AAA 0

FI Gdetai28dDEEALLERtDERCBIFPThEN et otk ehNWERT /AN below,
serve ﬁo explain the principles of the invention.

FIG. 1 is a perspective view showing the top side
of a hard disk drive (hereinafter, referred to as an
HDD) according to an embodiment of the invention;

FIG. 2 is an enlarged perspective view showing a
reverse~-side end part of the HDD;

FIG. 3 is a plan view of the HDD with its top
cover off;

FIG. 4 is an exploded perspective view of the
HDD;

FIG. 5 is an exploded perspective view showing
the reverse side of the HDD;

FIG. 6 is a sectional view of a printed circuit
board taken along line B-B of FIG. 4; and

FIG. 7 is a sectional view of the HDD taken along
line A-A of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION
An embodiment in which this invention is applied

to an HDD will now be described in detail with



An enbodi ment in which this invention is applied to
an HDD wi Il now be described in detail wth reference
to the acconpanying drawings. FIG 1 shows the entire
HDD fromthe top cover side, FIG 2 is an enlarged
view partially show ng the bottom cover side of the
HDD, and FIGS. 4 and 5 are 5 expl oded perspective
views of the HDD. The HDD is #&ard-shaped, as shown in
FIGS. 1, 4 and 5, and is forned in conformty to
standards for the PC card type, for exanple. The HDD
has ra feasact0 tion thike afoaiompaih vd nice etranguwcar. pl ate. The
base 10 has recesses in 10 which various nenbers

(ment i onéd J.atlehaarse thsurgrdd,re &P ifron dhssittwp igover
open. The HDD conprises a plate- |ike top cover 12

t hafl€Pes&dCGa *op Sogénieid adUeche i ayada rtd,ald hrahpwddqig the
circuit board 14 gn the reverse side of the base, and

a bBPEEAMcGPEET1S1RaC e Svsr P AR Fdsrsd Sk prare
h [ it, b d d the,b . h t .
Lt aeRRaSHEY BRRREeRR B oe TR TR ST W e

. 1Q, . 12, t A
1 B8kB PRI B Andh B0 sk 14, W GO'S SUROY |
on EB%m@@Singo_n%rﬁqQ“w tloN sFEla@Eda rd 2N r %hearﬁlf g:ra rd

nmechani cal section and“a magnetic disk 16 of,

exagpbe, ¥o¥- eRehpdicanet@le, HUD GRsSQr WSAS BAn the form
informati on recordi ng medium The nechani cal section

conpfi seseatapgndbe pokak .18 Thragaetd doheads edrad in

25 actuator 22, voice coil notor (VCM 24, ranp | oad
which various members (mentioned later) are mounted,
and its top side is open. The HDD comprises a plate-
like top cover 12 that closes a top opening of the
base 10, a printed circuit board 14 on the reverse
side of the base, and a bottom cover 15 that covers
the reverse side of the circuit board and the base.
These elements are stacked in layers to form a card-
shaped structure as a whole. The base 10, top cover
12, and bottom cover 15 constitute a flat, rectangular
case 11.

Mounted on the base 10, as shown in FIGS. 3 and

4, are a mechanical section and a magnetic disk 16 of,
for example, 1.8-inch diameter, which serves as an
information recording medium. The mechanical section
comprises a spindle motor 18, magnetic heads 40, head
actuator 22, voice coil motor (VCM) 24, ramp load
mechanism 25, and inertia latch mechanism 27. The

spindle motor 18 serves as a drive mechanism for
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mechani sm 25, and inertia | atch mechani sm 27. The
spindl e notor 18 serves as a drive nechani smfor
supporting and rotating the magnetic disk 16. The
magneti ¢ heads 40 wite in and read information from
the disk 16. The head actuator 22 supports the
magneti ¢ heads for novenent with respect to the disk 5
16. The VCM 24 rotates and posbtioens the head
actuator. The ranp | oad mechani sm 25 hol ds the
magneti c heads in a position off the magnetic disk
wherupbe riieads aade rotwéd nigo thiee maghertnws td isdr ilgher ' haf
the disk. The inertia | atch mechani sm 27 holds the 10
heatlageetacohepnlsa 4Pevrdieed npesict read Andesatdion from
unit 21, having a head I1C and the like, and a pack-
shapB8 Sitekfilbrer Thg Br8IREFIGEQT0R 2t SEPBLRIES1IFNeThe

b 10 is f d ress-nolding.a soft nmagnetic _,
o Brpartg Bee Bhhey 2R ol R e Fhe” g sk
| d-rol lL.in rhgn _steel sheet (or, , steel plate ol d
Comigr of BhA0uER 20N B8R SURE! pbll c3LAE Bk

f st anti.al.Ly fl a [ (o] A 3.
ropiEsRREpas! Sahieh rake) 18ENUERLRI ROPE 381 cne

fixpdgWethcsaeaws andapesistitephng srokes &3 ek i20disk
positioning a gasket 60 (nentioned |ater) are forned

i n whenabutt hegdgobtreomol3dot ot hBebase ekthosh HRGAIPHINY of
portion (not shown) in which a bearing of the spindle

not bhel8ik&.t 0The finktredai daseh mephiaghtsmor 7t he et ttor
surface of the base 10. The 25 receiving portion is

sur headdedtbyptam annal aetreesssl position. A substrate

unit 21, having a head IC and the like, and a pack-
shaped air filter 28 are provided on the base 10.

The base 10 is formed by press-molding a soft
magnetic material, e.g., an iron-based material such
as a cold-rolling carbon steel sheet (or steel plate
cold commercial [SPCC]), and its peripheral edge
portion forms a substantially flat abutting portion
13. Tapped holes 82 through which the top cover 12 is
fixed with screws and positioning holes 83 for
positioning a gasket 60 (mentioned later) are formed
in the abutting portion 13 of the base 10.

A receiving portion (not shown) in which a
bearing of the spindle motor 18 i1s to be fitted is set
upright on the bottom surface of the base 10. The
receiving portion is surrounded by an annular recess
for holding coils of the spindle motor. This recess

defines a projection 78 that projects on the reverse
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for holding coils of the spindle notor. This recess
defines a projection 78 that projects on the reverse
side of the base 10. A plurality of recesses extend
radially fromthe annul ar recess and individually
define ribs 70 or elongate projections that project on
the reverse side of the base 10. A substantially 5
circular recess 80 to be nounted with a bearing
assenbly 26 (mentioned |ater) of the head actuator 22
is formed on the bottom surface of the base 10. This
recesdedeffi tbs dapeojlédct i &n p8Lrlatt ypiod] ectce see st leextend
reverse side of the base. 10 A plurality of supporting
profFediprény tham tdgpponulasm Keresen gndgwidually
nentloned | ater) nounted on the printed circuit

boa?@ iﬂeaFébﬁoﬂﬁe&rn§éPn6ﬁ§e P&ﬁ@ﬁpﬁdpﬁélt@ﬁ& pPEd et on
th tt f t hat
Shor ResFaN=GewRign Pite 16 PRgRelite droPUrgtARtially
!OC?&ggulAi %Q%@@slﬁo gsbesmou teé!w&% Se QJ%IeCtlonS

i ncl'ude a first supportlng proj ecti on , WATCh S

f Pfgggeﬁmg@%n%%&t&%g d'l 3@' yend Ralt do%%t%fattol}ezz

ribs 70, and second an supporting prOJectlon

72b1QnQoZ%QdOBnetthbo%t@% 540 fakel BE RSt a3ePAONT I AGi s
prOJectlon The first supporting projection 72a is

Si t yatedssdbstariki al byogectdonoBgi theitnalr ogeritisalonaxing
of the base 10, while the second and third supporting
profeveren #2hecand TRe beee.situated side by side with
the first supporting 25 projection along the

short - si BePdiréetiityn odf stppoydseg projections that

support an I/F connector 57 (mentioned later) mounted
on the printed circuit board 14 are formed near one
longitudinal end part of the bottom surface of the
base 10, that is, near that short side on which the
magnetic disk 16 is located. As shown in FIGS. 5 and
7, these projections include a first supporting
projection 72a, which is formed by extending the
distal end part of one of the ribs 70, and second and
third supporting projection 72b and 72c¢c on either side
of the first supporting projection. The first
supporting projection 72a is situated substantially on
a longitudinal central axis of the base 10, while the
second and third supporting projection 72b and 72c are
situated side by side with the first supporting
projection along the short-side direction of the base
10. The first, second, and third supporting

projection 72a, 72b and 72c are formed integrally with
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10. The first, second, and third supporting

projection 72a, 72b and 72c are fornmed integrally with
the base 10 by press-nolding the base. The first to
third supporting projection 72a to 72c are equal in

hei ght, and their respective projected ends forma
flat surface each. 5 Further, a recess for storing a
part of the air filter 28 +s 8orraed in the bottom
surface of the base 10. This recess defines a
projection 74 that projects on the reverse side of

t hethaseaséhaOpbg] eckisermbd ding phevicded .at Thecdrinest to
portion of the base 10 on that 10 side where the
maghbtird dipkoréing poeodeediocand Zias tositlatee siave lbyin
side with the second supporting projection 72b. The
profeégném 2ad §hrilghé&e sPr&s vige Presit o el form a

sup% rtlng Ero ection 72a to 72c. That end part of
t he gﬁﬁjé tir86°7&3Wi'ch adj oi ns the second 15

[ ' [ 72b is f d t ti .
7ab that TESBker % RAFERe Sl O 6n BoHie Srdpie =it
that TS e .
S e R R

projgct egpend af ke seqprd su @Q%theg%g_ow Ol HHAN e ects
As shown I1n FIGS. 3 and 4, the spindle notor 18
COMphi §88 2epkikal istie0brC@hks phREL Shoan) BWHEGH M4 is

the recess of the base 10, a spindle rotatably

suppevvedellyathe beahiemrgpbirttied of the bece ingn that

portion of the base, and a hub forned integrally with

25 shdesphrdketh®hmagmgtetci didiksKk 616 si dofdattteeld and is
situated side by side with the second supporting
projection 72b. The projection 74 is higher than the
first to third supporting projection 72a to 72c. That
end part of the projection 74 which adjoins the second
supporting projection 72b is formed as a step portion
74a that is lower than the other portion. The step
portion 74a is equal to the second supporting
projection 72b in height and situated flush with the
projected end of the second supporting projection.

As shown in FIGS. 3 and 4, the spindle motor 18
comprises a plurality of coils (not shown) mounted in
the recess of the base 10, a spindle rotatably
supported by the bearing fitted in the receiving
portion of the base, and a hub formed integrally with
the spindle. The magnetic disk 16 is fitted
integrally on the upper end part of the hub and held

by a clamp spring 17. The disk 16 is rotated at a
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integrally on the upper end part of the hub and held

by a clanp spring 17. The disk 16 is rotated at a

gi ven speed by the notor 18. The head actuator 22
conprises the bearing assenbly 26 fixed in the recess
80 of the base 10, two arns 32 extending fromthe
beari ng assenbly, nmagnetic 5 head assenblies 36
extending individually fromthe respective distal ends

of the arnms, and a support frame 44. The frane 44
extends fromthe bearing assenbly in the direction
oppasivee Bpemd by dahes md2orad®.supports a voice coil

Each magnetic head 10 assenbly 36 includes a

suspensi e meEge Fduatelr &2 simprgstes Hhat deardineach
magnetic head 40 that is fixed to the distal end of

t he2838PpEAYI 6f By x&gilmbdihe rssesisol O vét téisoRse Wien two
the head_actuator .22 is incorporated in the _is base |
10, 2tHE gﬁéFFEddﬁgkff@”i§%§ig&&ﬁé&gbéﬁﬁégwlﬂhem%ﬂﬂ?tlc

. . Th I,red I c..heads 40 . d
naPSEauBT Y ED e TpBA B owar Y acas G cihdhe
X (pper At .
oad TBRSEa En areh SrFace By o Ae"Sr ARG Fof SETGI 20

t he rsumpensi onrhthe Y& 24 ok chelsatd de the Reading
actuator 22 conprises a voice coil 45 fixed to the

suppesbmblgmen 4heoliitkethoad cppldater fram YRREE HRKS?2
48 provided on the base 10 so as to face the voice

coi bndasdpaomagneat va5 c49 chiixed @achheaighrern cseface of

t he upper yoke and
assembly 36 includes a suspension in the form of an
elongate plate and each magnetic head 40 that is fixed
to the distal end of the suspension by a gimbals
portion (not shown).

When the head actuator 22 is incorporated in the
base 10, the magnetic disk 16 is situated between the
two arms 32. The paired magnetic heads 40 are opposed
individually to the upper and lower surfaces of the
disk 16. Each head 40 is subjected to a given head
load toward the disk surface by the spring force of
the suspension.

The VCM 24 for rotating the head actuator 22
comprises a voice coil 45 fixed to the support frame
44 of the head actuator, an upper yoke 48 provided on
the base 10 so as to face the voice coil, and a magnet
49 fixed on the inner surface of the upper yoke and

opposed to the voice coil. The base 10, which is

formed of a magnetic material, serves also as a lower
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opposed to the voice coil. The base 10, which is
formed of a magnetic material, serves also as a | ower
10 yoke of the VCM 24. When the voice coil 45 is
energi zed, the head actuator 22 rotates between the
retreated position indicated by full line in FIG 3
and an operating 5 position on the magnetic disk 16.
In the operating position,~eddh mrmagnetic head 40 is
positioned on a desired track of the disk 16. A
stopper pin 50 set up on the base 10 restrains the
heagoaet vdt ahe2¥CMr @m. excessively rotating beyond the
retreated position. 10 As shown in FIGS. 3 to 5, each
magnet i ¢c Whead the vios ceomesdt ddb alsecnangdl4ed,t chiehehead
substrate unit 21 by a flexible cable 52. The
sub3ftapEclnke FPtesepoPREdeesf tasr [r&bnsed g5 pasdd ion
circuit board, and gnnector__ 53 for connection with
thelBPilﬁ%&dcf%’cEiutﬁb arg 18 4615 hdast &8 SpseLing
bottom.surface. , The substrate .uni 1 .is.,screwed ta
ChePRRLE B0 O e a R Ree: o s Yoaced ™ 4 FedRr A &S
sig i p g i.ng i n At 10,
shoBEoi585, PRIRAOR-BEREAF potd A0 it eledion
theqEBD by RRYBLED FOR KNG 14RPaTs SURf a¢e et BB n 2D set up

substrate unit 21. A vent hole 58 for conmmunicati on

bet yaeRhkhBasensiode cafdaauissitte dladhedtase ok0 J% from
formed in one corner portion of the recess of the

basexcébeigkely frioltkeri nd8biesyonacathed rat ridae adegessi tion.
(projection 74) so

As shown in FIGS. 3 to 5, each magnetic head 40
is connected electrically to the substrate unit 21 by
a flexible cable 52. The substrate unit 21 is formed
of a flexible printed circuit board, and a connector
53 for connection with the printed circuit board 14 is
mounted on its bottom surface. The substrate unit 21
is screwed to the base 10, and the connector 53 faces
a rectangular signal line passage opening 54 in the
base 10. A shock sensor 84 for detecting a shock that
acts on the HDD is mounted on the upper surface of thé
substrate unit 21,

A vent hole 58 for communication between the
inside and outside of the base 10 is formed in one
corner portion of the recess of the base. The air
filter 28 is located in the recess (projection 74) so
as to face the vent hole. The vent hole 58 serves to

eliminate a difference between pressures inside and

outside the base 10. As this i1s done, the air filter
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25 as to face the vent hole. The vent hole 58 serves
to elimnate a difference between pressures inside
and outside the base 10. As this is done, the air
filter - 11 28 prevents external dust or the |ike
frompenetrating the device. As shown in FIGS. 4 and
5, the printed circuit board 14 on the reverse side

of the base 10 has the 5 shapeailof -a rectangle that is
alittle smaller than the base. A plurality of

el ectroni c conponents including a connector 56 are
noupBegrencane surbagalobukhe orcitheuilti KeodrdmlbpenBteating
connector 56 is connected to the connector 53 on the
subsheatleviget 21 in the base 10 10 through the signa

| i ne passage opening 54 of the base. Further, the I/F
connect oAs5Bhbwn donddéSi-ng tamel ShDIbhteo papd nderceragicuit
device is_drop-nounted as an,6 el ectronic component on

t hePpeirAt é4 epr bt rBY&r§c181de5 ofbtdes pasier ilfalay, ths

sho in FIL.GS. 2, 4, 5, to 7, an.elqgngate,

ooEBABEI B RoFeRtABELEORTTE MRl SERAS SHadLefothan the
sid f the circuit _board 14 and _extends _al ong.th .
ShobE 387 deti B-PEPALATAE fofé oF SRGT Ead CHAR CBRE . Spdrt Lring
theaCbBﬁHbEtQQagg 14e TRGnkER ganAget Qr 2420 hagnd
connect or body a in the formof an elongate, flat,
rectapgyh ar ppakal hel epirped -aRdeathar §¢ AuMRenhnRicted to

connection term nals 57b extending fromthe connector

bodyheFubhhetrotrhe3cenneakosubbthasea unagk 2liever théc base
10 through the signal line passage opening 54 of the
base.

Further, the I/F connector 57 for connecting the

HDD to an external device is drop-mounted as an
electronic component on the printed circuit board 14.
More specifically, as shown in FIGS. 2, 4, 5, 6 to 7,
an elongate, rectangular notch portion 75 that opens
in a short side of the circuit board 14 and extends
along the short side is formed at one longitudinal end
part of the circuit board 14. The I/F connector 57
has a connector body 57a in the form of an elongate,
flat, rectangular parallelepiped and a large number of
connection terminals 57b extending from the connector
body. Further, the connector 57 has a lock lever 57c
that locks, for example, an FPC 75, which i1s connected
to the connector 57, in a connected state. The lock
lever 57c extends along the longitudinal direction of

the connector body 57a.
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that | ocks, for exanple, an FPC 75, which is connected

25 to the connector 57, in a connected state. The | ock

| ever 57c extends along the |ongitudinal direction of

the connector body 57a. 12 The I/F connector 57 is

mounted on the printed circuit board 14 wth a part

of the connector body 57a dropped in the notch

portion 75 of the circuit boarid 4n this state, the

connector body 57a is aligned flush 5 with the reverse

side of the circuit board 14 and projects on the

obver se dihge I0fF tdwenraatein t5bdar dncamtadhicah HHee printed

el ectroni ¢ conponents are nmounted. Further, the

congeEcod thddp 187 d 4 wvidlh gnednwi f tthe steomectiate bagly 57a

the circuit board. The connection term nals 57b of 10

t he dFPPPESnAEcde SPtabe besiiedt d 1of dhe raduiquidn kaeerd.

obverse side of the printed circuit board 14 and fi xed

by <81 &b nété‘rtet'hé?hiel EENIRGE Ao Qe Aeve? §7c Frigned £ Lush

on h erse side aof, the circuit, board A ralit
?’ngr@e | oﬁevggsﬁoﬁlld(?n§ 7605 S5 Y00 (f‘etgJ 3# nd

e|t rt.ian t r

t heB%F.J SeCd S it hat P B i g s o

S|d@hQ%hShﬂ% W&%@t&%%lk/%o%%%&%%&%ra%é m%%ﬁ%@@”1'ﬁﬁrther,
FI GS. and 7, boss portions 79 protrude I ndividually

frOﬂha pbuhakitby 8basPes afs ahe gndl Waver $&eSWHARE side
of the base 10. The printed circuit board 14 is

| ocafedhei thraugar boafrd.t s Toer fcan@ eict 1 co0Rieaeti nailtsh 57b of
the boss portions 79. The connector body
the I/F connector 57 are connected to a circuit on the
obverse side of the printed circuit board 14 and fixed
by soldering or the like. The lock lever 57c projects
on the reverse side of the circuit board.

A plurality of inspection pad portions 76 are
provided on either side of the notch portion 75 on the
surface of the printed circuit board 14 so as to be
arranged side by side with the I/F connector 57.

As shown in FIGS. 5 and 7, boss portions 79
protrude individually from a plurality of spots of the
reverse surface of the base 10. The printed circuit
board 14 is located with a part of its surface in
contact with the boss portions 79. The connector body
57a of the I/F connector 57 that is mounted on the
circuit board 14 engages and is supported by the
first, second, and third supporting projection 72a,

72b and 72c¢ on the base 10. An end part of the

connector body 57a engages and is supported by the
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57a of the I/F connector 57 that is nounted on the
circuit board 14 engages and is supported by the 25
first, second, and third supporting projection 72a,

72b and 72c on the base 10. An end part of the
connector body 57a engages and is supported by the -

13 step portion 74a of the projection 74. The upper
surface of the base 10 on whi clB vari ous conponents

are mounted is closed by the top cover 12 that is
screwed to the base. As shown in FIGS. 1, 4 5 and 5,

t hestep epovérnob? 7ida iof tthe foameaft imnr ddt.angl e
corresponding in size to the base 10. It is forned by
pr ess- nolldiengpr@egofstunfegreetdfc tiet drdss ,1CGe.qn wharch roreious
based material such as a cold-rolled carbon stee
sheEPTMPRAGIEEs aper MpHaitsd ddgelpsed &Y fthendop rpver 12
substanti,ally flat abutting portion 19. The abuttin
por?%@ﬁ 1§ sFremect &p 58@e%af§'isA§oFﬁQNnhéﬁiﬁ&GS- 1, 4

throughshol s 23a, which.are si.tuated correspondin 1
ind99|dualF§et OPh&E°VEoped ASI &8 eoF%Fﬂb a?e;ﬁékang €
Th ; is t 10 i t.
IerohEPeSRUTR AR eh IR R P NP 0 U e oy

basgrtQstREQHIRGt Be sbREOBGRANRRI @S a3y 1iandi W dual Iy § ron-
In this state, the respecti've abutting portions 13 and

19 phsthembaseii@ andnt he HKOoRoIRMEL1I2d *GERACKteel
other. To inprove gastightness, the respective w dths

20 shethe ahdt iitBgppetibhersll3dard pb3tafont Fdiase 10
and the top cover 12 are made | arger than the
respebsieptially flat abutting portion 19. The abutting
portion 19 of the top cover 12 is formed having
through holes 23a, which are situated corresponding
individually to the tapped holes 82 of the base 10.
The top cover 12 is screwed to the base 10 with
screws 12b threaded into the tapped holes 82 of the
base 10 through the through holes 23a, individually.
In this state, the respective abutting portions 13 and
19 of the base 10 and the top cover 12 face each
other. To improve gastightness, the respective widths
of the abutting portions 13 and 19 of the base 10 and
the top cover 12 are made larger than the respective
plate thicknesses of the base and the top cover.
The gasket 60 for keeping the inside of the base
10 gastight is interposed between the respective
abutting portions 13 and 19 of the base and the top

cover 12. As shown in FIGS. 3 and 4, the gasket 60 is

in the form of a rectangular frame corresponding in
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pl ate thi cknesses of the base and the top cover. The
gasket 60 for keeping the inside of the base 10
gastight is interposed between the respective 25
abutting portions 13 and 19 of the base and the top
cover 12. As shown in FIGS. 3 and 4, the gasket 60 is
in the formof a rectangular frame corresponding in -
14 shape to the abutting portion -13 of the base 10.

The gasket 60 is formed by vertically sandw ching a
thin netal or resin sheet between gasket nenbers of,

f or sheyantloe t heubibert t iPes iddr@niong 18 @t thicols s@b itchat The
5 project toward the base 10 are forned integrally on

a plekalti 6P dfs fpamedofoyt ve rgasiedtl y6Gantive apdsieta 6hin
is located in a given position relative to the
abufeitAg OpoiEisdn Bhest biedvisase JBG kaitt memipers of, for
positioning protrusions 66 fitted indideualgy in the
posPEPBRILRg FObRSFes &9Siltiomd ngbBrotiysiensi 6% thatas

h ' the b O0.in thi
o P3efD Tavedt 36 et e Rt sl on &
BB S rgr Y, SR8 PR 1 3 AR b OBt B s

and”the cover “whereby a bet'iee _
abut bi-89eROAhi AN ikvenlpo3edlied Q@i%EQQ%'tésgﬁgog%dﬂ%ing
FIGS. 1, 2, 4, 57and 7, the bottom cover 15 that

covebgttiba neversensi o sef 1fohe«i|%8%hle0po%ri%i%§ng_
printed circuit board 14 is forned by press- nolding a

sof proagnetbasnéeerfiialtede ifdivadublop- hasete 2Bsitioning

material such as a cold-rolled carbon steel sheet
holes 83 in the abutting portion 13. As the top cover
12 is screwed to the base 10 in this state, the gasket
60 is sandwiched between the respective abutting
portions 13 and 19 of the base 10 and the cover 12,
whereby a space between the abutting portions is
sealed gastight.

As shown in FIGS. 1, 2, 4, 5 and 7, the bottom

cover 15 that covers the reverse side of the base 10
and the printed circuit board 14 is formed by press-
molding a soft magnetic material, e.g., an iron-based
material such as a cold-rolled carbon steel sheet
(SPCC), and has a substantially rectangular shape
corresponding to the base 10. An elongate,
rectangular opening 77 that opens in a short side of
the bottom cover 15 and extends along the short side
is formed at one longitudinal end part of the bottom
cover.

With the reverse side of the base 10 and the
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(SPCC), and has a substantially rectangul ar shape
corresponding to the base 10. An el ongate,

rectangul ar opening 77 that opens in a short side of

the bottom cover 15 and extends al ong the short side

25 is formed at one longitudinal end part of the

bottom cover. Wth the reverse side of the base 10

and the 15 printed circuit boarsl 14 covered by the
bottom cover 15, the opening 77 of the bottom cover

is situated overlapping the I/F connector 57 and the

I nspedhited cpaduder bicaisl 16 tdwate iy bPWHeL bt dh&over
circuit board 5 14, whereby these elenents are
expdsedthEhwpenting 7Mook |tdneebERemofcdvteer 1i/ situated
connector can be operated from outside the HDD, and

t heOVREpEPPILAN fa¢ Pdift iconnectercdT larchddes slebpdathion
ease. A side wall_ 94 is fornmed integrally on each |ong
10 BRde POF LERBSDAE: Giedovdie USRS O3 it Gt bobrd

t end t righ I to the bottom cover 15, and
Trs Lhy: uRasE b ok SAATaE K ade aw&oﬁedl e
th ' 1. 15 i ocat e
e Pklensghte Rl b 108 B05L ASRING 1% Aol M

Ci I gty gg@%@d%gthbtﬁb%, %%Ha%%%gih%gég%ﬂﬁ§zﬁ&gﬁ%ﬁQions

the top cover with the respective extend
partg 94a et bbeecsisda WAk c¥ke fitted on the upper

surface of the abutting portion 19 of the top cover

12. ThusA tsheleOppQsi t98 SisdeEomiddd integrally on each long
side of the bottom cover 15. Each side wall 94
extends at right angles to the bottom cover 15, and
its extended end part 94a is squarely folded toward
the other side wall.

The bottom cover 15 is located overlapping the
reverse side of the printed circuit board 14. It is
attacﬁed to the base 10 and the top cover 12 with the
respective extended end parts 94a of the side walls 94
fitted on the upper surface of the abutting portion 19
of the top cover 12. Thus, the opposite side wall
portions of the bottom cover 15 are formed having a
substantially U-shaped cross section. By
simultaneously fittingly holding the respective
abutting portions 13 and 19 of the base 10 and the
cover 12 by the side wall portions from the outside,
the strength of the entire device can be enhanced, and

the bottom cover can be fixed without using any screws

or dedicated support members. By covering the whole
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20 portions of the bottom cover 15 are fornmed having a
substantially U shaped cross section. By
simultaneously fittingly holding the respective
abutting portions 13 and 19 of the base 10 and the
cover 12 by the side wall portions fromthe outside,
25 the strength of the entire device can be enhanced,
and the bottom cover can be flixed wi t hout using any
screws or dedicated support nenbers. By covering the
whol e 16 side faces of the HDD by the side walls 94
of shede Watksnodorere HDHD aty tthe sdle wamds 9 ldferces
of external magnetic noises and electric fields can
be bp&tdomedoverAdder ditndghieo seime HDDesonstiluecneds wf
this manner, the |/F connector 57 is nounted by being
par EXK&RIRaldrggped icn noasesoal geecitard o7 lied dshean be
printed circuit board 14. Therefore, the thickness of
t heTEAPFFE: printed circuit board including the I/F
connector, can 10 be | essen to thin the whol e HDD
Uhen  hoBSEAFaRT ot Bt Mbar EF TStk CrpoTe g e
| a e e-gonne dy . 57a.of the.l./F
Conaas: o For Shsssbd®sang BoRhsssr bua By tene ety
secgpdppafdihhihd n%@EBOEBEQQoBrQEeQB'Qﬂe7%%“n1%? NG cyit
72c on Fhe base 10 15 and the step portion ia of the

propeakton474. Therak¥re@Xtaenahitbened sacts tor he ikl
connector 57 or the printed circuit board 14,

t hepefioted theclAiE boamectarludsngesheaiingd coh@@ctor can

changing its position toward the
be lessened to thin the whole HDD. When the printed
circuit board 14 is incorporated in place, moreover,
the connector body 57a of the I/F connector 57 engages
and is supported by the first, second, and third .
supporting projection 72a, 72b and 72c on the base 10
and the step portion 74a of the projection 74. If any
external force acts on the I/F_connector 57 or the
printed circuit board 14, therefore, the I/F connector
is restrained from changing its position toward the
base 10 by the first, second, and third supporting
projection 72a, 72b and 72c and the step portion 74a.
Thus, distortion of the I/F connector 57 and the
printed circuit board 14 and damage to the I/F
connector itself can be prevented, so that a junction
between the I/F connector and the circuit board can be
prevented from being damaged or cracked. In

consequence, the strength of the electronic components

on the printed circuit board against external force
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base 10 by the first, second, and third supporting 20
projection 72a, 72b and 72c and-the step portion 74a.
Thus, distortion of the I/F connector 57 and the

printed circuit board 14 and damage to the I/F

connector itself can be prevented, so that a junction
between the |/ F connector and the circuit board can be
25 prevented from bei ng daragexy or- cracked. In
consequence, the strength of the el ectronic conmponents
on the printed circuit board against external force 17
canche eehant@thcieo itprigye dviee thel iraliilatiy iafy td¥e tHldD.HDD.
According to the present enbodinent, there are a

pl ural it yosforsuipmortd e nojesatntorsybaaligngntt,hrideerien are a
nunber, and they individually engage the central part

5 aRdusppasivt fesdpparitd nef Pirivs esHAPES o€ -I9ody thzge in
Further, the step portign 74a_i.s provided on a
con?é?&@ﬁlténﬂhF@ﬁyaﬁ@pﬁéﬂd@éﬁédh@ﬁ@ﬁ%e.éh? e taigl part
filter, 28 in.this _case, on t base 10 i s attach

and *Phi SPEPED ﬁoFpﬁoRaf§SaP§2%@§e&°§§e§t§&p%8aﬂi%galo

' ' f . . Thus, t.h ti
. DFOkggkth %Eg?%@%ﬁcggEtﬁ%%pQME is %%PWég%dZ%g!%ﬁe

| / F connect or steadi'l’y sUp

StrenRgtBx393i RSt WBALE! RAlb thare %_o&g%n%ﬁtenﬁ%ced_the aiy

further. Thé present invention is not |n1t§d'd|rec
to ridtkhezgmhadichBRl cARSC bhedhabewee amnd iist Sttached,

conmponents nmay be enbodied in nodified forns wthout

depanti ngikr emept bersdope ier adpior uisedf alshe istyp@Riritdmg

Furégggéction for connector support. Thus, the entire
I/F connector 57 can be steadily supported, and the
strength against external force can be enhanced
further.

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

For example, the supporting projections of the
base that support the electronic component are not

limited to three in number but may be increased or

reduced in number as required. The size and shape of
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various inventions may be made by suitably conbining a
plurality of conponents described in connection with

20 the foregoi ng enbodi nent. For exanple, some of-the.
conmponents according to the foregoi ng enbodi ment nay

be omtted. Furthernore, conponents according to

di fferent enbodi nents nay be conbi ned as required. For
exanpl e, the supporting proj ectd ons of the 25 base

t hat support the el ectronic conponent are not |imted
to three in nunber but may be increased or reduced in
nunkechasupeqguitied. prog esitd@nainc ys hapencefi fi®d erkglending
supporting projection may be nodified depending on

t heotiypbeot ypke oél ¢tker ediectcomponeomponand tsupeor t ed
thereon. According to the foregoing enbodinent, the

| | FSEBRAEEEEr th&ﬁf@ﬁ’@ ot Recogitdansr ¢ ¢he

nmount ed on the inted circuit board 14, is
droﬁmﬁﬁgﬁmsatan&hgugﬁé}F@&n@ytpﬁe SFPSr Athgr electronic

projections, of t any ather,

D kP BRRE ™t PONBAES. DRan b rine S It Rtk 14, is
| h
o o P I e B PR D SRR, Lo

depgegheet@angh%ftxa% gt skhe %%we%%r,T% aﬂ%ﬂﬁ@&lc

iS not limted to one i n nunber,

nageekice réhsks casmﬁoh@n@%e@hahf tHRC Q3$aann%l¢rtUleﬁrw ®e
the materi al the base and the top and 15 bottom

covelsoi 8rpptmbufitkbedaha dug@ottieal hbiyng hearsh@pordtier)
sheet but may be any other soft nagnetic
projections. Further, the bottom cover may be omitted
depending on the type of the device. The magnetic
disk is not limited to one in number, and more
magnetic disks may be used, if necessary.
Furthermore, the material of the base and the top and
bottom covers is not limited to a cold-rolling carbon

steel sheet but may be any other soft magnetic

material.
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material. 19 WHAT IS CLAIMED IS: 1. A disk device
conprising: a base; a disk-shaped recordi ng nmedi um
provi ded on the 5 base; a mechanical section provided
on the base and including a head which processes
informati on on the recording nmedium, a head actuator
supporting the head, and a drive notor which supports
and rotates the 10 recordi ng rédi ym and a printed
circuit board which is provided opposite the base on
a reverse side thereof and has a notch portion and an
el ectroni c conponent WoANRt €8 ChAIMBR BBtch portion by
being at least partially dropped 15 therein, the base
havi ng alpr ofeéliisdn dahviigte mosjpadissnent  t he prlnted
circuit bo?Jd si de and engages and supports the

el ect ronifc @éﬁponent 2. A disk device according to
claim1, mher in t he base has a ra

|
por t i ons 2w &aé’ gctre&‘?rtdﬁé‘gpmeﬁjtlg’ﬂluarroé’&dt O{)&é’r d:%e

sidg, ggd engage the printed circuit board. 3. A disk
device accordlng to claiml1, further conprising a

plate-1ike m%%fa%mc%QV% Aphigh p'x%v%l%\é' ded th%5 K% R&a
reverse side of the prlnteg circuit board
including a head which processes 1nformatlon on the
recording medium, a head actuator supporting the head,
and a drive motor which supports and rotates the
recording medium; and

a printed circuit board which is provided
opposite the base on a reverse side thereof and has a
notch portion and an electronic component mounted in
the notch portion by being at least partially dropped
therein,

the base having a projection which projects on
the printed circuit board side and engages and
supports the electronic component.

2. A disk device according to claim 1, wherein
the base has a plurality of boss portions which
project on the printed circuit board side and engage
the printed circuit board.

3. A disk device according to claim 1, further
comprising a plate-like bottom cover which is provided
on the reverse side of the printed circuit board and
covers the reverse side of the printed circuit board

and the base.
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covers the reverse side of the printed circuit board

and the base. 20 4. A disk device according to claim

3, wherein the printed circuit board has a plurality

of pad portions provided side by side with the notch
portion, and the bottom cover has an opening through
which the 5 el ectronic conponent nounted in the notch
portion and the pad portions &pe -exposed. S. A disk

devi ce according to claim3, wherein the base has a

top opening and a pair of side edge portions

ext endi ngl .paraldialk tdewiash qddwerdimndd widied 310 wherein
conprising a top cover which is attached to the base

and tbeversnitlee tcdp cofdénitog raf Hate dasleralhe v edorgidg
medi um and the nechani cal section, the top cover has

a pRPrtdpnsi peovdgedperideoy sigd \Nld:draltlfye oosrdramm nigion,
t he side ed%F portions and 15 extending parallel to
eacR"6t F8E, PRikd o Eoyst amsczwerop%@gat&aq qugy Wdiigh the

I fi hol d
respRet g Ty %ﬂa%%ee% ;R Y b e @ nd

COV%Befkggl§§%tq%k%l gﬁgo%%fk deV|ce according to

any one o clains érein the electronic

conmponents i s aa dl%%%%tl%re QI QI ?d P D8 4 njne%l'gedzeln

to an external device, the praj ection o t'he
i nckudesagde Bhiral itby %be%ﬁ%@o%hbn% =airedd Qe edge

arranged side by side with gaps therebetween in a
| ongbtridbnal extending parallel to each other, and further
comprising a top cover which is attached to the base
and covers the top opening of the base, the recording
medium, and the mechanical section,
the top cover has a pair of side edge portions
individually overlapping the side edge portions and
extending parallel to each other, and the bottom cover
has a pair of side walls which simultaneously
fittingly hold the respective side edge portions of
the base and the top cover from the outside.
6. A disk device according to any one of
claims 1 to 5, wherein the electronic component is a
connector configured to be connected to an external
device, and the projection of the base includes a
plurality of supporting projections arranged side by
side with gaps therebetween in a longitudinal
direction of the connector and in contact with the

connector.

7. A disk device according to claim 6, further



25 direction of the connector and in contact with the
connector. 7. A disk device according to claim 6,
further 21 conprising an air filter provided on the
base, and wherein the base has a recess which
projects on the printed circuit board side and houses
a part of the air filter, a part of the recess having
a step portion 5 which forms t2e supporting

proj ecti on.

comprising an air filter provided on the base, and
wherein the base has a recess which projects on the
printed circuit board side and houses a part of the
air filter, a part of the recess having a step portion

which forms the supporting projection.



