10

15

20

25

30

1 WRI NG BOARD AND MAGNETI C DI SK APPARATUS CROSS
REFERENCE TO RELATED APPLI CATION This application is
based upon and clainms the benefit of 5 priority from
the prior Japanese Patent Application No. 2004-
222795, filed on July 30, 2004; the entire contents of
which are incorporated herein by reference.
BACKGROUNRR@R G ThEA & HMENT I1hének cL pTEKERPrRRATHE
| NVENTI ON The present invention relates to a wiring
board and a magnetic di sk apparatus, and nore
particularly, to a wiring board suitable for a snal
CROFABgREFERENIE I G RIAraEOsABRUEIEARION ke and to a
magneti ¢ di sk apparatus having such a wiring board. 15
2. DESERPPPLORPOFOTHES REASSrERART 2R ForLaBl Bhadhgneilt of

ersBRf BT LS5 PL S AR fonsl 28
222} MBI 390019 5% TR0 i ApRRBLS MEC I

aredigbdabodddf MRirican. bA ebskremed osure of such a small
magneti ¢ di sk apparatus housi ng disks and so on itself
is small in size, and thus w ring boards provided

therein or attached thereto also need to respond to
BACKRROWUPGMIS ity INKENZIGNr i ng board as descri bed above,

L. Fﬂﬁfgﬂ B A BTN, (et ng. board mai 1 body and’
L5 IR Erb8eaD, BRpaLAlA JRL ROy B Hi ke bedfy didda
maghe S Kowh Ahat-fok, t Bﬁd%&p@ﬁﬁiﬁlwg{,n%i B hisng

fixing portion, a ring-shape ad or a C-shaped pad
boan@den Ofakfl 3Fcrordyehil Vemaphet ialdisk prppdrdedsanadnthe like

the through hol e (see,
and to a magnetic disk apparatus having such a wiring board.

2. DESCRIPTION OF THE RELATED ART

As portable devices and electronic devices get more

“highly functional and more reduced in size and weight,

downsizing has come in demand also for a magnetic disk
apparatus which is a typlcal apparatus for storing a large
volume of digital information. A disk enclosure of such a
small magnetic disk apparatus housing disks and so on itself is
small in size, and thus wiring boards provided therein or
attached thereto also need to respond to the downsizing.

As a wiring board as described above, known 1s one that
has a through hole for screwing in an end portion of its wiring
board main body and is fixed to an apparatus main body and the
like with a fixing screw inserted in the through hole. It is
also known that for the purpose of grounding in this fixing
portion, a ring-shaped pad or a C-shaped pad made of a

conductive material is provided around the through hole ({(see,
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2 for exanple, USP NO 4851614). For exanple, in a
magneti ¢ di sk apparatus or the like, in order to
respond to its downsi zing, inprovenent in density and
reduction in size have beensunder progress also in a
wiring 5 board. Therefore, it is desired that the
af oresaid through hole for screwing and the |ike be
dj l.ose end portion of the wring
forb%§$@5§%1ﬁi§§3§§a§%§&§§?gre to secure a wde area
usabpf- fankbaem 0g énméﬁﬁ%%Ié‘ai%kf%%@%raEHétBﬁrthétlike,
is also desired that the aforesaid fixing screw
in protrute fesponkD tHohe twi Hongsbodrig, maigr dethenas ihi tekheity
as possible, thereby reducing the dinension in a
andt hedkpesen dilr ecitzeohavei geen lugfonspry aempllecofint hewiring
structure in which a head of the fixing screw does
boagdt pfeFedr S dih tFedGSirRg thodard e irussgyd through
Specifically, in Fig. 11 land 30 is 15 provided
hol P ERE PP hGTE 3 K5 P aTew TR GHmsd o o the end
por¥ &k NGr DAAL 4RIy %Bg¥d1ma @d%@é?%%ﬁﬁﬂ_ @dto secure a
and 30 by a

component 5 1s fixed to the I Xi ng

widOeabes sl aFsolfdenidg Iheclvasher -shapad .corpenrst, it

5 has, inits center portion, an insertion hole 5a
is ghed|desireditdet éhet hiinrebeid hf oxigly holrew2 p20ttode from
having the screw 6 inserted thereto, and an upper face
theoflrime RGHsbmern bopgcarvestihe araPssiliike $6PERPS.

Such a . structure enabl es an upper face of the screw 6
redyigiRg TR EUIEREER ¥ IoR FRECEARE |URICHSan upper
face..of the pirin ' d t i
.1 &égné’ﬁﬁﬁ £ .2A% 3 WPED. the W1 1Ng,
boardgﬂaln gg%y 17is ?I e&y?% t he ﬁagne |C_d|§£
heaép@ﬂféﬁéﬁfﬂ§¥%§ ReE¥w200880n80 Rttt afrhesRAkdwiring
t hr ough hol e and | and 30 are preferably disposed in
boatdenend Wpaftt. ogpekitheaM vj ngn bbes d i = Deeyl B0 as
previ ously descri bed. However, in the end portion of
protvhded around a through hole 2 for screwing formed in a
wiring board main body 1, and a washer-shaped component 5 is
fixed to the land 30 by a fixing member such as solder 4. The
washer-shaped component 5 has, in its center portion, an
insertion hole 5a smaller in diameter than the through hole 2
for having the screw 6 inserted thereto, and an upper face of
the compcnent 5 receives the head of the screw 6. Such a
structure enables an upper face of the screw 6 to be
substantially on the same level as an upper face of the wiring
board main body 1 when the wiring board main body 1 is fixed to
the magnetic disk apparatus main body 20 and so on.
The aforesaid through hole 2 and land 30 are preferably
disposed in the end portion of the wiring board main body 1, as
previously described. However, in the end portion of the

wiring board main body 1, an area of, for example, about 0.3 mm

is an area where a wiring pattern or a land cannot be provided
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Wi ring board main body 1, an area of, for exanple,
about 0.3 M 30 is an area where a wiring pattern or a
| and cannot be provided 3 due to restrictions inits
manuf acturing processes. Therefore, if the through
hole 2 and the Iand 30 are di sposed close to the end
portion of the wiring board main body 1, the [and 30

ners‘estrlcht[avensgq_ltn 3¢k Hgnﬁﬁ?@@llupﬂ%g ﬁblso%%ts%%t ! a#ﬁéregore,

c
C-Shape or ke havin part on t
if Qﬁéttﬁ¥b§% QKQT @h%nd“tﬁbngaﬁgai@ 5@3'&ﬂ§§$§e& c@®se to the
shown in . It has been found, however, that
endtb@rﬁ&@map@djkamdranbasoaadhm@hnnm&grmlImmﬁ Qﬁnda89|lgmes
a di spl acenent of the conmponent 5 to the opposite
to bade fdtefa wirge shapehbuldr answgytatitidld yelkd sh@pgopti he
as shown in Fig. 12(c) when the |land 30 with the
1ikgohaeina and @I BRpENERt TBE pPRL &P tHéte 5t s OhehPed

f f |t
wirlflg ot mAtn BEaRb): RExPRONE NE dofondne ' bei ng
lef t; d'f%@' gesﬂ EBUSES h&é@éig%%%t tRet ween. the Martg has

boar e magnetic di 15 apparatus nai n body

a hZ6hWhess 1l Wy ioFg chaaliflglai i seTRWdntedf thet hemponent 5
magneti c di sk apparatus nmain body 20 and so on. As a

to tesubpposittreesddies (defensideaiwormectwianyd tlfethekend
for electrical connection, |eading to a problem of a

porhigheras ety éic&ipat &26€) prieetucthg ddnd Sickigs the
f aul t 0 RY OF THE | NVE
soLRE L Y e o Bonaat R P oTRAF 1o l@o%ég\lﬁohﬁl
res PREPLFIRAP ASSGLhhedoabRY e, 0BT 1y 8 AOM S rOf
rOVl éi |ag

resen |nvent|o

12 (M4 I n@lﬂ}@j Gbr@%o%éoﬁageegl Eeﬁhéklmaﬁ%tpq%c@apaahsegf
preventing the di splacement in fixing a component to

misallaneranbaiapabl enef wtespendbagd t and the magnetic disk

due

apparatus main body 20 when the wiring board 1 is screw-fixed
to the magnetic disk apparatus main body 20 and so on. As a
result, stress 1s given to a connector and the like for
electrical connection, leading to a problem of a higher

occurrence rate of product fault such as faulty connection.

SUMMARY OF THE INVENTION

The present invention was made to solve the conventional
problems as described above, and it is an object of the present
invention to provide a highly reliable wiring board and
magnetic disk apparatus capable of preventing the displacement
in fixing a component to a land and capable of responding to
downsizing and higher density design.

A wiring board according to one of the aspects of the
present invention includes: a wiring board main body on which a

conductor pattern in a predetermined shape is formed; a land
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downsi zi ng and higher density design. A wring board
according to one of the aspects of the present

i nvention includes: a wiring board nain body on which
a 30 conductor pattern in g predetermnined shape is
formed; a land 4 provided near an end portion of the
W ring board main body and having partly | acking

pro@?&%' ox{‘é’ax?ymm ra"g)'rthfor?EQhé’” %neg{;%oaﬂ:%{ Enal&ﬂ Bbgg and

e Wi ody and"

havJQlflgt £reng mﬁm%n poird€ onaNgyAnSOrRANENt ffdraefe@ ba Lheend
[ an 5 by a fixing nenber. A wring board accordi ng

port fcanoidrerc faspectviefinghBoapt efeit howeniddrn ael ugpssite
a wring board main body on which a conductor pattern
sidenof predeikmwintédnsiage;i and or nedipenartr dugled kol ehe land
for screw provided near an end portion of the
by ﬁﬁ?%%@PﬂGm%%§Fd mai n body; a | and forned around t he

2B BR A SR e SR oA-BREE' S
pre¥iii Ng,haard, 'n%m@ ¥, aadwgplﬁak%gag&g'ﬂaan e gﬁ fRech a

end portion side; a pl ate- onponent I xed

condi@cthe pand by ia fal pka@eﬂambﬁme@r%dwu@g fiokmad¢eat elirough
15 portion an insertion hole to which a screwis

holénfer tstkewA mpgretiidedi skaapparatd paddaerdiofg the Birimg
anot her aspect of the present invention includes:

boaygl g Bnshvd  Raviahg famﬁed.%c%@%h&p%@@yh@ﬂaemn@h
duct t det

nav i oRRE LY (RGN ROFBPE?  SEREN: HE 20 TprGoRaddoReap ond

por for?n ortf O(M:L%Eﬁg ééﬁc@ rl?é)a}{ gx{@v%n%o% faﬁ obﬂgglte

or ne aroun ol'e an

sidbasKi it PRI HoRd o8y EH@EF | grh |y ﬁlCHﬂE-dslrﬁ@)e@n c%agonent
portion side of the MArlng board nmai n body and on an

fixegpositle: diatel oy theientyg petibéorarsl dayviand id a center
pl at e- shaped conponent fixed to the |and by
portion an insertion hole to which a screw is inserted.

A magnetic disk apparatus acceording to still ancther
aspect of the present invention includes: a wiring board having
a wiring board main body on which a conductor pattern in a
predetermined shape is formed, a through hole for screwing
provided near an end portion of the wiring board main body, a

land formed around the through hole and having partly lacking

portions symmetrically formed on an end portion side of the

"wlring board main body and on an opposite side of the end

portion side, and a plate-shaped compconent fixed to the land by
a fixing member and having in a center portion an insertion
hole to which a screw is inserted; and a magnetic disk
apparatus main body that includes a head carriage provided with
a.magnetic head for input/output of an electrical signal, and a
magnetic disk from/to which magnetic information is

read/written by the magnetic head provided in the head
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25 a fixing nmenber and having in a center portion an
insertion hole to which a screwis inserted; and a
magneti ¢ di sk apparatus main body that includes a
head carriage provided with; a magnetic head for

I nput/output of an electrical signal, and a nmmgnetic
disk fromto which nagnetic information is 30

readIWW|t neti head rOV|ded |n t head
carkPAGErT +id Shal S TRANEL! En0oRl-PLOAR WY iR BEady

inskPe§CEEW LA n@%ﬁ% %%l%hgnﬁhﬁﬁég{hgé’f@lcﬁ'pql&l%e
i nsertion hole EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a view showing a schematic structure of an

entire wiring board according to an enbodi ment of the
BRIPFeBBHERIPIV@NADTHEFDGAWZNGE an enl arged view show ng

a structure of an essential portion of the wiring

boarkdgn 1F|l§ a1Vl% ﬁlf@mrsg ES %W@EFP@FHF‘%W%V@H

showi n cture he wiri board | g.
ent%ﬁﬁe‘ﬁlgjr%% ‘E Rcﬁorrfjﬁéi‘g %Pga%?r&? Ty © f;(tg‘f SFssent
inv¥h €M, show ng processes of fixing a conmponent of the

wring board in Fig. 1. Fig. 5is a view showing a

sch J @ st uet Bheaphed vildy MRAGRANIC adisskuapRaé abfiSan
according to an enbodi nent of the present invention.

esséngiab por@ivrerdangedwiréngshoatdgim Figi rig portion of
the wiring board and a magnetic di sk apparatus main
bodyiign 3FHEE a5creesFpectiprial FiewewhsoWonbnghe structure
schenatjc trucfure of the gnetlc di sk app%ratus

of Hhen, %ﬁﬁﬁﬂ' Y 105, lﬁ|g Eak% a?%@%ﬁwﬁﬁﬁb
SCh %Er uet H %n are rétwsalshg prgéesses of

anot dlnen presen
fixing a component of the wiring board in Fig. 1.

Fig. 5 is a view showing a schematic structure of a
magnetic disk apparatus according to an embodiment of the
present invention.

Fig. 6 is an enlarged view showing a fixing portion of
the wiring board and a magnetic disk apparatus main body in
FIG. 5.

Fig. 7 i1s a view showing a schematic structure of the
magnetic disk apparatus main body in Fig. 5.

Fig. 8 is a view showing a schematic structure of an
essential portion of another embodiment of the present
invention.

Fig. 9 is a view showing a schematic structure of an
essential portion of still another embodiment of the present
invention.

Fig. 10 is a view showing a schematic structure cof an
essential portion of yet another embodiment of the present

invention.
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invention. 25 Fig. 9 is a view show ng a schematic

structure of an essential portion of still another

enbodi ment of the present invention. Fig. 10 is a

vi ew showi ng a schematic structure of an essentia

portion of yet another enbodi ment of the present 30

invention. 6 Fig. 11 is an enl arged vieM/shomAng an
qrd

essqﬂ%%?g)p ) E%S?n?%{g?aogygﬁtéﬁgWﬁ '%%s%%@&gi gortion

Fig are vi ews show ng processe

of @f ccﬁkréhegoﬁamm bRird.he wiring _board in Fig 11.
5 DESCRI PTION OF THE EMBODI MENTS Herei naf ter,

enbori gerts(0f toh@ipr esent) | aventiews Wihdwinbeprocesses of

described wth reference to the drawings for detail ed
fixdagcri poippn@tt tdie theeseminonpearidonn HOOFiG- 1 to

Fig. 3 show a schematic structure of a wiring board

according to an enbodi ment of the present invention,

[ ructure of the entire wiring
DESE%%FEIéE Pw@ﬁg é& Q?M%Nﬁ%enlarged essential portion
of tﬁ@%é@d&fﬂ%rboéﬁgohmmeﬁ%Q of t1ad ﬂéé%nt3lﬁggﬂkﬂgnaw1ll

cross-sectional structure taken along the A-Aline

be HBsErPbed. wAsh ShfMtrandeFitd. the armmgrg fnarde tailed
body 1 formng a wring board 10 has at its end
despoiptdos af pthe ghicsensf ifvetaliby. three in Fig. 1)
t hrough holes 2 for screw ng, and washer- shaped

conp%’rﬁént]stﬂ? gieg- fﬁxé@lo‘t’oatfiiféhqmﬁtdlfgﬁtﬁ@lcégrﬂ Qé a wiring

t On th
boa 8 BERGHIIIY el b PR BT B e bre JG ST (fEveDieg, Fio-

1 sﬁggiﬂgegeﬁfgﬂg'g%}ucture of the entire w1ring board, Fig. 2

showing an enlarged essential porticn of the wiring board in
Fig. 1, and Fig. 3 showing a cross-sectional structure taken
along the A-A line in Fig. 2.

As shown in Fig. 1, a wiring board main-body 1 forming a
wiring board 10 has at its end portions a plurality of (totally
three in Fig. 1) through holes 2 for screwing, and washer-
shaped components 5 are fixed to the through holes 2
respectively. On the wiring board main body 1, a not-shown
predetermined conductor pattern is formed and predetermined
electronic components are mounted. Further, in Fig. 1, 11
denotes a connector for electrical connection to a later-
described magnetic disk apparatus main body 20, and 12 denotes
an opening to which a disk of the magnetic disk apparatus main
body 20 is to be inserted.

As shown in Fig. 2 and Fig. 3, a land 3 is provided
around each of the through holes 2, and the component 5 is
fixed to each of the lands 3 by a fixing member such as solder

4. The component 5 is made of metal or the like and has a thin
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el ectroni c conponents are nounted. Further, in Fig. 1,
11 denotes a connector for electrical connection to a
| at er- descri bed magnetic di sk apparatus mai n body 20,
and 12 denotes 25 an opening to which a disk of the
magneti c di sk apparatus main body 20 is to be
inserted. As shown in Fig. 2 and Fig. 3, aland 3 is

rovi ded around,each of_the through holes 2, and. the
pLaPEONAREE B A R A bt R oGR8 i3 8 nole

-~ Ba ngiﬂgvﬂﬁfQ?Pa§%&hd%§F§9bg8rséEbﬂ“iﬂggiﬂéan@N@%%Eo5 | 8s for

made of metal or the I1ke and has a thin 7 plate
theShapens2hd dft UMRS dofipbh8n€ep] eft P 1 i YT &xampIer,t PONg mm
hole 5a for having a |l ater-described screw inserted
in thesiede.diMsudter, lhé dinneénsiosidd dimnagerporent 051 jmp in
is, for exanple, 2. 8 mMm in outside dianeter, 1.2 mm
thigknessi de dianeter, and 0.1 nmin 5 thickness. As

por CorfE BT Fi €al Fy 1167 gl br? AR e Ra* boP Fon 8769

e | I ' d [ side:i icg
pordjol b a g aSosrPEeE, 83 ¥r eyt aftlie TR Brspe
wirthg 8o Podirobosivde. (:dghd siderimarids, hhandand 8nhés

conposed of two separate portions in a parenthesis
oppshape {ide al@ftskdpe) ihafigg 2Rcdf dttrerendapdrtieni aide.
symetrical shape with respect to its center axis. As
In ¢bhex heordiarendicodantl Bhést aepefedotie tNo isepagatpoportions
exanple, 2.2 mmin inside dianeter. As for the

An @i PRI thePraddnaa 15 $RaRY Fasingk gRpeOthese and

. mMmin outside di apeter. a i 1. nsi La r

R e L R S

forMBhE POV sk drS JN +ReSRARPSUYA LI BN 4 ,NGiSiiQN $8ragxhbRple,
mat ch  the shape of the | acking portion of fhe land 3

2.20nnthe Bnd Rordilzgatsir-de pf fbe whd idignddedioth @& Rhbolynd 3,
1, but the incision

it is, for example, 2.96 mm in outside diameter and 2.5 mm in

inside diameter. Incidentally, in this embodiment, the wiring
board main body 1 1s in a shape with an incision so as to match
the shape of the lacking portion of the land 3 on the end
portion side of the wiring board main body 1, but the incision
of the wiring board main body 1 is not necessarily reguired.

An example of processes for fixing the component 5 to
the land 3 structured above will be described with reference to
Fig. 4{a) tc Fig. 4(c). As shown in Fig. 4(a), the solder 4 as
the fixing member is first put on the land 3. Next, as shown
in Fig. 4(b), the component 5 is placed on the sclder 4. Next,
the solder 4 is melted in a reflow furnace or the 1ike, and as
shown in Fig. 4(c), the land 3 and the component 5 are fixed to'
each other. In this embodiment, the land 3 in the symmetrical
shape, not in a C-shape or the like, prevents one-sided flow of

the solder 4 when the solder 4 is melted, which can prevent the
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20 of the wring board main body 1 is not necessarily
requi red. An exanple of processes for fixing the
conmponent 5 to the land 3 structured above will be
described wth reference tog Fig. 4(a) to Fig. 4(c).
As shown in Fig. 4(a), the solder 4 as the fixing
menber is first put on the land 3. Next, as shown 25

occkgr%‘ég? g’% he tcn]qs&)g% QRgRt ?tjélge p(':&gp eq}nc tthe sol der

'S ne ow f ur nace

or tﬁ%l@ﬂi%ceﬁ@ﬁtaﬁmo&}i‘@%érp tHed 1ML B aheeth@ngoﬁ&?‘ponent
and the conponent 5 are fixed to each other. In this

5 wepbotiedtso tdie-H atthed khrbhghsym@eibdwalprahapes wek
~in a GCshape or the Iike, prevents one-sided flow of
meagorefiecon o dersanpiiesn Bhd sbedeeaduignerd trbulwhisbhwednthat

prevent the 8 occurrence of the displacenent of the
thec’Bh*bHﬁ‘é‘ﬁtV U (fHRss) %@nﬁﬁ@-uﬁho%tt%é}lﬁ-%ﬁwl@qeﬁﬁa‘tsaﬁﬂﬁnt

was B0 £ P L cne” e g, XE Tt e et ) OB R ERE vas
0. ?elgugureﬂ%h £SUWHe %ﬁﬁ@ﬁgeslg }emed 16,48 erH‘&“cY:%'d”%orl

ol ute val'ue) of I'sp acenent anount was

comPEY 886h t ey AKinglheal Had( 3D seiwley ialdie)rdlesedl cvwaBape,
0.03 mm Further, the sane neasurenent was conduct ed

andf ohe mempardnsor: m@@aﬂdlagowhé tzand 30 haiviimgnt krelue
af oresaid C-shape, and the neasurenent result showed
(abspbiete e el mad Pallgempoapdbsls utaxvaimu@p wgs (6Pesluhe

th I bsol ut I 1 As
va1f8f s s e ARt %%‘e%?ﬁi‘gﬁ %ﬁ% g ont 'y
emb&gﬂHgﬁkzggi(aﬁgg qugpcgnp tJE%q§§¥“%H3%ﬁE QE the

ar e nven |ona exa % shown i

com?@néﬁ@ W Fd 3 RRARG LBeSEANGLM £Sh A MR i S f|X3d
o the nagnetlc di sk apparatus main body 20 by the

scr @us sbowAsent Bidgt 05t hiehd hricugly hokes 20andrtdeured above
insertion holes 5a of the conponents 5, so that a
s hhgpetic diskhagmedriat désk apparatus main body 20 by the

screws 6 inserted to the through holes 2 and the insertion
holes bSa of the components 5, so that a magnetic disk apparatus
is formed. The magnetic disk apparatus main body 20 is in a
substantially plate shape, and the wiring board 10 is fixed to
a rear face side of the magnetic disk apparatus main body 20.

At this time, as shown in Fig. 6, upper faces of the
components 5 receive heads of the screws 6, and upper faces of
the screws 6 become substantially on the same level as an upper
face of the wiring board main body 1. That is, this is a state
in which the heads of the screws 6 do not protrude from the
upper face of the wiring board main body 1. Further, the
wiring board 10 and the magnetic disk apparatus main body 20
are electrically grounded via the lands 3, the screws 6, and so
on.

Electrical connecticn of signal lines and so on between
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is formed. The magnetic di sk apparatus main body 20 is
in a substantially plate shape, and the w ring board

10 is fixed to 20 a rear face side of the nagnetic

di sk apparatus nmain body 209 At this tinme, as shown

in Fig. 6, upper faces of the conponents 5 receive
heads of the screws 6, and upper faces of the screws

6 - tantiall.y o Lev r

thep yRR P RebY, A R O R 00T 4 Bl YRRE poey

€ WTring board

20 3sStaheiZedi By Wil dthenhegdsnef 2 ¥ $£1 W@ J30t 1 on
protrude fromthe upper face of the wiring board main

thebedyidg Fostder( die andr angobeahdwd Ocantkdthe maEReed on
di sk apparatus main body 20 are electrically grounded
theymagnhaklf aktisk Fprarateer magnobodnd28osidm. 3¢ this time,
. Electrical connectjon of si%nal lines and so on )
S1NEgEt HRBNY T IRHLR[ LS g BH&r §heomamacthe Hehair@rgityR main

ppar atus-nmai h hod 20.is realized b onnecti on .of
bOdghgaa Y ebhiT 6%hnébu69tfla%ﬁgn?ﬁ%9m? iHY boays18, stress

k 5 negt pL OV
P O ey B oS e baay 20" o Ho AP e e
ti mhed sSirmeturbeow & i mgghoard dikanrgphhetaBIneEl Gding the
di sk apparatus main body 20 are fixed in accurate
wirahgghoend $yridivirscr elwsve, willess deapptilsat.i odst shvle in
. connector 11 and so on can be prevented. The structure
Figef 7a Hegreagretdisdigfparreuatvnciuelvips e magnetag disk

board struct b i1l be.d i bed. As sh i
31, 18 R o AR A et Feot: CREELESe At 3 e canead 34,
: ok ar y | .

a pERORSHSC Ltk cd1chBkof! 38PindZ dIFReAaEGL20°
comilh PEa Bfon it ihd @A reanl i agehe COMAKY GRidrR iW KRG

board 37. The entire nmagnetic di sk apparatus has a
appdraensiloas of difemséxanpte, 32 avampld erif hradeth 12hg28 and
mmin w dth.
24 mm in width.

The magnetic disk 31 is a disk-shaped medium retaining
information as magnetic patterns in a circumferential
direction, and a magnetic signal is written/read
thereto/therefrom by the magnetic head 34 provided at a tip of
the head carriage 33 moving in a radial direction of the
magnetic disk 31. The disk clamper 32 fastens and fixes a
rotation center of the magnetic disk 31 to a spindle motor (not
shown) side provided on an underside thereof. The head
carriage 33 moves the magnetic head 34 provided at the tip
thereof in the radial direction while keeping the magnetic head
34 lifted above the magnetic disk.

The magnetic head 34 converts an electrical signal to a
magnetic signal in order to write information to the magnetic

disk 31 and converts a magnetic signal to an electrical signal

in order to read information from the magnetic disk 31.
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The magnetic disk 31 is a disk-shaped nedi um retaining
informati on as nagnetic patterns in a circunferentia
direction, and a magnetic signal is witten/read
thereto/therefromby the nagpetic head 34 provided at
atip of 20 the head carriage 33 noving in a radial
direction of the magnetic disk 31. The di sk cl anper
. e X [ f

er§%/ﬁé§& é??éﬁ?#é%lt%ﬁg g%ﬁné?g QP ﬁgﬁ f¥%&)f Jhﬁ%f thg head

car@&Q&éd@@hﬁﬁhfﬁhﬂﬁ&%?%%&@%gtB@é§9f377$6hﬁgﬁ%¥d.Q%f%h@gﬁead
33 noves the nmagnetic headd 34 provided at the tip 25

carkhegeof3i n the giadital3sdikeeheonemtet o ke rgvichent
magnetic head 34 lifted above the magnetic disk. The

(rotraghen] cohedn: 3vachreert.egan3dl eed rietailgnalupporas the
magnetic signal in order to wite information tq the

heaﬁa@ﬁ%%%%ge K §?Eaﬁﬁl€8n9@%@sm%t%%gﬁ%t%%:%ﬂ%ﬁ%ﬂlnﬁosaHrce
electrical nal., 30_i.n order to read far

rorf Rt hESBndire 670k 392 96 it (SriRas dirodb) Baror 35
Si gn@leS i@ Lhapshge f@&mﬁﬁr@iﬂéﬂéﬁ“%ﬁ%@ p6atal gge
comuni cation wiring board 37 connected’to the head

commani cages 38 thrhe spicoahedbetstbhetloeriterd afartriege 33 to
novenment (rotation) of the head carriage 33 and

traﬂ%ﬁ%@f aﬂ@askﬁp@e%neﬁé Elﬁhaﬁh%dﬁwra%té%@eaﬁhé’*‘vm gaese

si | I'Erat.) OJ{I’IC aasdrlnv ‘?urCW? (LfeorGOl atl n% E?Et
gﬂ a% é¥r|age Wit H ?esggc % o’ T plv &
FurfBaf, C2 rd1Ras GBI aaki@AgW Ehé‘%éﬁ&ﬁfc%rcﬁa e
communi cates with (is connected to) the head carrlage
comB@nicat ioransifremgsbgaats 3éxbhanged pa®ts:t heenagnet portion
head 34. These 10 S|%nals may include a signal to the

chaggipe Hbittadtlsruges. s aFﬁhé?CO%%l%dam e Ché2§ian Ag, the
nea} PEERHLE 01 LHRE ,RRETURLIB LRI T, RO, 3BT
tragbfd£; ageordlineg tia Eheafgéalﬁoﬁ Ofxdd&hape, continuing
from this portion and mainly serving as a mounting area of
electronic components.

It should be noted that, though the foregoing embodiment
has described the case where the land 3 in the parenthesis
shape is used, the shape of the land is not limited to such a
shape. For example, as shown in Fig. 8, any land in a
symmetrical shape may be used such as a land 3a with a
quadrangular outer shape and the like. Further, when the land
3a in such a shape is used, a component 5b with a quadrangular
outer shape and the like as shown in Fig. 9 can be used.
Mcreover, the land is not limited to be divided into two, but
for example, a land symmetrically divided into four such as a
land 3b shown in Fig. 10 may be used, or a land divided into a

larger number of portions, for example, into six may be used.

- Furthermore, the component is not limited to a washer-shaped

component for screwing but any component may be used.
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head carriage 33 and functioning mainly as a cable for

signal 15 transfer; the other is an area in a fixed

shape, continuing fromthis portion and nainly

serving as a nounting area pf electronic conponents.

It should be noted that, though the foregoing

enbodi nrent has described the case where the land 3 in
CLAFggzparenthesis 20 shape is used, the shape of the

and is not limted to such a shape. For exanple, as

shown in Fig. 8, any land in a symmetrical shape may
be used such as a land 3a with a quadrangul ar outer

shape ang theihpykBoalFd| td@iprien:t he | and 3a in such
a shape is used, a conponent 5b with a quadrangul ar

25 autdrishapeaaddméibe bodke @s waiewn ai BohidgetOr caithern in
used. Mreover, the land is not [imted to be divided
a pratdet¢wwndslitshafper iexdpphed; a | and synmetrically
divided into four such as a land 3b shown in Fig. 10
‘may édansdeprovidad| agelr dirviatel porttdoa of asgéd wimbey board
.of portions, for exanple, into six nmay be used. 30
malpypederaist dating eefbdehtckinGaortifine@veirically
m%%ger-shaped conponent. for screw ng but

Lorggtipdhetit Shey B58 tdo8dS14e &L ME: Wi ing woa%gmaéarlaevdy
I sing: . I d LN bod. Whi ch
andgﬁﬁpq%féfo;n?ﬁ%ps&%eé“sﬁ'q%%o?%%e p%%&%fwyoaﬁ%%gza:%s d
_ ! mhed .
R s T A A

por@[onsAswgygﬁgggf%id agéqﬁﬁiﬁgogoa@lggg portion side

of said wring ~main and on an bpposite_
si dghefet hetrBdr PRILY _Ciﬂbn%éieiisa%@l%l@raaﬁ_gnﬂ‘i’é‘%l&éf(e&

to said land by a fiXxing nmenber. A W ring board
mel 868 b inF llow €lodifiklsaid component to said land.

3. A wiring board according to claims 1 or 2,

wherein said land is formed of two separate portions in
a parenthesis shape.

4, A wiring board comprising:

a wiring board main body on which a conductor pattern in
a predetermined shape is formed;

a through hole for screwing provided near an end portion
of said wiring board main body;

a land formed around said through hole and having partly
lacking portions symmetrically formed on an end portion side of
said wiring board main body and on an opposite side of the end
portion side; and

a plate-shaped component fixed to said land by a fixing
member and having in a center portion an insertion hole to
which a screw is 1inserted.

5. A wiring board according to claim 4,
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wherein the fixing nenber is solder and the solder is
nelted by reflow to fix said conponent to said | and.
3. Awring board according to clains 1 or 2, 15
wherein said land is forne f two separate portions
in a parenthesis shape. 4. 7A wiring board conpri sing:
a wring board main body on which a conductor pattern

[ d i.ned sh is f d, 20 hol .
for BERGFG B GoTHRl S S Isr PBA LT SaTdRr Lo
Nq d i N , | ; id
140 00 OELSL B Qo b e bt Loc TR srindosel ¢
Symmgetri (Aakqghﬁgrﬂggr@na@ébﬂ%do%rot l9n;pkdg of 4said
Wi ring board mairn body and on an opposite side of the

end y1253-ROr kh9A $LAS; i &Nthdndd AretShaRredacarPopeAtions in
fixed to said land by a fixing nenber and having in a

a pEEShERePOS td1peAn insertion hole to which a screwis
inserted. 5. Awring board according to claim4, 12
wherfei n heabhxithg desbeipparagolsgjercocapdithegsol der is
nelted by reflow to fix said conponent to said | and.

6. A wiriing board hecbralingiiting diossd3meindbogherreiwhich
said land is fornmed of two separate portions in 5 a

a cpadeptdie et tidpdn 2. PAeAagRERi _edi herppdr drgged, a
conprising: a wiring board having a wiring board nain

threagly mleith SSEeEdRGUBEBY IPeE tR93F ia £ E@StTePRi REJTRE

icFEBEAR G UISGUn oL, ot et St el g,
andahéggﬁgfﬁg£¥%§ %%%g%gtBSrEEéggggyéggé%ically formed on an
end portion side of the wiring board main body and an opposite
side of the end portion side, and a plate-shaped componént
fizxed to the land by a fixing member and having in a center
portion an insertion hole.to which a screw is inserted; and

a magnetic disk apparatus main body that includes a head
carriage provided with a magnetic head for input/output of an
electrical signal, and a magnetic disk from/to which magnetic
information is read/written by the magnetic head provided in
said head carriage, and that is fixed to said wiring board by
the screw inserted to the through hole and the insertion hole.

8. A magnetic disk apparatus according to claim 7,

wherein said magnetic disk apparaﬁus main body is
substantially in a plate shape, and said wiring board is fixed
to a rear face side of said magnetic disk apparatus main body.

9. A magnetic disk apparatus according to claims 7 or

wherein the fixing member is solder and the solder is

melted by reflow to fix the component to the land.




and having partly |acking portions symretrically

formed on an end portion side of the wiring board

mai n body and an opposite side of the end portion

side, and a pl ate-shaped cofponent fixed to the |and

by a fixing nmenber and having in a center 15 portion

an insertion hole to which a screwis inserted; and a
mag ic di apL i t includes h

carr e o HeARRSLONSL ML ple LR onellfl HE%a Ry "ERE ot

thel BRHEMQUYPKL ®©f an electrical signal, and a magnetic
disk fromto which nagnetic information is

r eadfwedditrerthey 1bhe MBORethEd head vy @dpdedtbNpdPtr$8hd in a
head carriage, and that is fixed to said wiring board

parbyiththéssstigye i nserted to the through hole and the
insertion hole. 8. A nmagnetic disk apparatus
according to claim7, wherein said nmagnetic disk
apparatus main body is substantially in a plate shape,
and said wiring board is fixed 25 to a rear face side
of said magnetic disk apparatus main body. 9. A
magneti c di sk apparatus according to clainms 7 or 8,
wherein the fixing nenber is solder and the solder is
melted by reflowto fix the conponent to the |and. 13
10. A magnetic di sk apparatus according to any one of
the clains 7 to 9, wherein the land is fornmed of two
separate portions in a parenthesis shape. 5




