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1 WRI NG BOARD AND MAGNETI C DI SK APPARATUS 5
BACKGROUND OF THE | NVENTION 1. FIELD OF THE | NVENTI ON
The present invention relates to a wiring board and a
magnetic 10 disk apparatus, jand particularly relates
to a wiring board that is preferable for a small
" magnetic di sk apparatus and the |like and a magnetic
di sk apparatus having such a wiring board. 2.
DESCRI PTI ON OF THE RELATED ART Along with the
sophi stication in performance and the reduction 15 in
si ze agglﬁve' ht _of portabl e devices and el ectronic
devi ces’) & afteh %Glﬂgaaziq RESR HPERRATUS
magneti c di sk apparatus as a representative apparatus
for storing a |large volune of digital information.
For such a small magnetic di sk apparatus, the size of
a disk enclosure itself storing a disk and so on is
smal I, and each 20 wiring board equi pped therein is
BACEGBOUNIR @ AEEH INVENGSPENd to mniaturization. In a
1. ;ﬁﬁﬁiﬁ%ﬁbﬁﬁdl l\pIer%%ri bed above, in order to respond
0 narrowi ng down of a pitch between el ectrodes,
sol dBre pakbsnarimwehténn wusledetoro comiedhyngoseideantogdesgnetic
.. of an_el.ectraonic part d .el ectrodes 25 on.,the wring .
ALsE o SPHATHER Mot g AR et Bdt rSAPEShalt ulhtHY \égoarg that is
pregseniiciondiot of sId omdneeiwi disk besrhtubn ahbi $heasdeke and a
ma |n1:e aczdisfogce SLL({pS as stresﬁshdurin% tegger ture
IEGEL T 1Y SEaBRRH DY dr P Y BPLntE” £ codf PRt of i near
2. ORPARTHTIONDEr Vel REDARTRD rARTy board and an
Along with the sophistication in performance and the reduction

in size and weight of portable devices and electronic devices,

miniaturization is required alsc in a magnetic disk apparatus as a

representative apparatus for storing a large volume of digital
information. For such a small magnetic disk apparatus, the size.of a
disk enclosure itself storing a disk and so on is small, and each
wiring board equipped therein 1is also required to respond to
miniaturization;

In a wiring board as described above, in order to respond to
narrowing down of a pitch between electrodes, solder balls are often
used for connecting electrodes of an electronic part and electrodes
on the wiring' beard when mounting an electronic part such as a

semiconductor chip on the wiring beard. In this case, if a
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el ectric part, dropping inpact, bending or the like is
applied, concentration of stress occurs at sol der
junction points, which may 5 cause connection failure.
Accordingly, it is known to2fill -an underfil
constituted of resin or the like into a space between
the electronic part such as a sem conductor chip, and
fotdwe sukhiasgs hemrsidusngtenperaiueryel Hipcapfgdpy ditierence
junction points. Further, in order to stop the f|0§l -
inafodfifiicientert ilineak teXpangionnbeieen the &g pgard and an
constituted of copper foil that the same r rial_as ;. .4
eledier it aqutntod droppand ekeRdsite, Pedfdpdt 8t JERANESE P& 8P
Lai d- open Application No. 2002-110712).. In order to.
conesworat ica of taess LTS b SONEEH el‘%fl?)tdi"é,‘kl’“&s' which may

apparatuses, further mcrofaQricati f Wi r] .
capaet@IReqyion WALiRge | SeBBaAInFLY 1 o A to £311 an
conventionally, such a wring, .board is fabr]
anfGERGHL PANaREHEE! G Ers PR IR AT PP ATHRS Py B Heen the

AP DB BeGEnBio s ok e YRT TR SHERGY R G Eg Soard

In a pre erm ne ape

b tal .mol di t Li 0 t b
w5 S PO 0516, BOAGED. i iy order

; t : [ . . y l i @i . . .
oG8 0 R RECTERL SR04 Ao g T ame
co%gga{:\:ﬁg%c& :oﬁe%o%?é@%i%f ﬂ{ac}ﬁ gl SRS ihY edesh Gk thateldctrode

ring board for mniaturized nmagnetic

(f%ﬁié}ﬁ%ﬁﬂ aﬁ:%%egaﬂao.fa 3 batiRd. Laiilopdrhappl ésgbion No.

s 'have devel oped a new fabricating 25 nethod

i w material, that is, a fabricating nethod in
zoaziQEOﬁ%?fiquid phot osensitive polyimde is used to

r epeat,edPacpetbor8ipSPas Minideveiopt Don climaypedi¢ disk
so on I n sequence so as to form respective |ayers o
appaRathéss | RArenst fni B8 baR thasigpent wakiyg patterns inawlring

board is in progress. Conventionally, such a wiring board is

fabricated by a method in which a cover layer (polyimide layer for
example), conductor layer, reinforcing plate and the like are formed
respectively in a predetermined shape by metal molding or the like

and bonded together by an adhesive. However, in such a fabricating

method, owing to displacement of bonding, limitation in design due

tominimumprocessing restrictionby ametal mold and the 1like, demand

for high density design that is required in a wiring board for
miniaturized magnetic disk apparatus cannot be satisfied.

Thus, the present inventors have developed a new fabricating
method using a new material, that is, a fabricating method in which

a liquid photosensitive polyimide is used to repeatedly perform

 exposing, developing, curing and so on in sequence so as to form

respective layers constituting a wiring board sequentially.
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3 According to this fabricating nmethod, the neta
nolding is not necessary and the displacenent of
bondi ng does not occur, so that the demand for high
density design can be satisfied. However, when the
material different fromthat of a prior 5 wring-

: Acggﬁﬁﬂlq} %o?%ﬁxa gt ggég@?é@ﬂgf nfet'¥otl, "gnBORE Ha PSmdlREiGlg Aednot

ove," ound that a problem arises such

_ ne&@@éaﬁi fh@r eRE &1 db1aMelinkali bt Borefingh@ossridcecelira so that

wring board is generated, and thus” the underf ill

thdl AEMSRP o GMEhenens gy |desipn cah be Eatiegliédt o the
space between the electronic part and the wring
boar gowebieh wesw! e mh@eirlad &igfemassifiion thadfof a prior
causi ng production failure. SUMMARY OF THE | NVENTI ON

wifC®bokrglds usaed adveabinigatef a Wie ipgdsentd asdestirahedsabove,
to provide a highly reliable wiring board and

it Nhge dheen doaindappat ad usroblem whiisksasachaphdt elidfference in
responding to a high density design and preventing

- wettébisitgnofifthemdarfate ofvewintiag beardlis| genexgtadeand thus

surface of a wring board is high. In order to )
thachideré it heliffosesdebuninfedenbjiaély Whenaipdet fibfedyinto the

Wi ring board according to the present invention -
space betiween fhex] estaond € marancethe wiriag bogrd, which results

predet erm ned shape; a cover |layer formed to cover the
incankigh @ossdbidisy af erwesindmredystiorobatlwee-

portion having electric connection portions forned

thereon for electric connection of electrodes of an

el ectronicEgart and the conductor pattern, with an
SUMHRARY fOF |THE, GNYENTIPNed into a space between 25 the

nmount ed el ectronic part and th ver | ayer;. and.a :

undeﬁFFPFdlBF Yusthif rﬂﬁiéﬁPiﬁg gg?tPfﬁﬁ%ﬁiuﬁﬂ“$@Fé§nb§s to
prcf)‘(r)_{gé gghfg %{r g:'e Ealg\fee Eﬁring board and magnetic disk apparatus,
whichare capableof respondingtoahighdensitydesignandpreventing

diffusion of underfill even when wettability of the surface of a

wiring board is high.

In order to achieve the above-described object, an aspect
of a wiring board according to the present invention includes: a
conductor pattern formed in a predetermined shape; a cover layer
formed to cover the conductor pattern; an electronic part mounting
portion having electric connection portions formed thereon for

electric connection of electrodes of an electronic part and the

| conductor pattern, withanunderfill being filled into a space between

the mounted electronic part and the cover layer; and an underfill

diffusion preventing portion constructed by forming a portion where

‘the cover layer is removed in a trench shape to thereby surround

the entire periphery of the electronic part mounting portion.
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the cover layer is renoved in a trench shape to.

thereby surround the entire periphery of the-

el ectronic part nounting portion. 4 Further, an -

aspect of a nagnetic disk apparatus according to the

present invention includes a awiring boardwhich has a

conductor pattern formed in a predeternined shape, a

coverrdrayer, f an nexbdor ofouemagmet isbidigkt spPpEAtRs RecFding

el ectronic part nounting portion 5 having electric -
tothenaescah ipyenidos ihokndes t Awissngborrdwhiehpas a conductor

connection of el ectrodes of an electronic part'and t he
patbeductameddnt erpreddtdrminednabape) |2 wavey Laypgdformed to

into a space between the nounted el ectronic gart and .
covhe Cowaondagser bakdtenn uaBePLEFIIORG MEgitoRounting portion

preventing portion constructed by-forning a portion .
hawhng ce HECEIHE COPEECEAGBPPEL IR foaTer Llpre r#%f&&“”c

to thereby surround the entire gerl hery of .t
copneetiomif FAECLHBURE i Hy FoPLPEH! Snig dart égf‘rplg%eco“d“cmr

iRl Spuh ey St S s s o
R i e flaertiny

R e L
theLEANFE %e&ﬁ) é—-:?a(]{}lﬁ% 7 T{'&%% Féé . % oS tAc¥bBY surround
eniiesile A DRI AGLELARH0 o SADK BBPEIOF; a head

ention a view show ng an

' caé?é?&%&%éPé§£%a?g@éFfﬁééfi Sehfit Ny Mbd P RORELH ®drriage

view Show ng a B-B cross sectiona
ha%&ﬁ&céLﬂéhﬂgfic head mounted thereon and configured to perform

input/output of electric signals; and a magnetic disk on which
reading/writingofmagneticinformationareperformedbythemagnetic

head mounted on the head carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a schematic structure of a substantial
part of a wiring board according to an embodiment of the present
invention.

FIG. 2 is a view showing an A-A cross sectional structure
of the wiring board of FIG. 1.

FIG. 3 is a view showing a B-B cross sectional structure of
the wiring board of FIG. 1.

FIG. 4 is a view showing the overall structure of an underfill

diffusion preventing portion of the wiring board of FIG. 1.

FIG. 5 is a view showing an electronic part mounting state
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ofstiBet%hting b

25 the wiring board of FIG 1. FIG 4 is a.view
showi ng the overall structure of an underf il]
di ffusion preventing portion_ of the wiring board of
FIG 1. FIG 5is a view shdwing an el ectronic part
nmounting state 5 of the wiring board of FIG 1. FIG
6|sav1ewsho % échfmﬂtic structure of a '
h d 0 ff I ng board according to- .
anot her 0|manto I he_pres inven
is ak Ge\l\gg %"&Hé?rﬁt% E‘e eSS SCOPQQ ot bubbtdntial
ant.i al

TN N e Y —

vi ew showi ng a cross secti onal structure of a
m%lefl%ﬁ board according to anot her enbodi nent of the
presrerg’aﬁ{ f“i?%t% sh 1:’1:4 Fshelmd tic Wit iPWotth Substantial

sche I'’c’ Structure o substantial part of a wiring
palfY s %%th'ﬂ%rﬁoa&i&tdl%@ R REP bnBbd LREN P HEXHY present
- 1nvention 10 is a view show ng a C C cross
mggéﬂgﬂg! structure of the wiring board of FIG 9. 15

11 is a view showing a schematic structure of a

substpyy i @l isParti®F shodihigna bessd se@Nidhialdst@ucture of a

anot her enbodi nent of the present invention. FIG 12
wir$ngb¥hewashevi iy t 6enst hee bilbed Dfiert oRghepresensknvention.

apparatus according to an enbodi ment of the present

i nverticang is0v Fdwshdingaachematdb@timgtibe ofta substantial

of a head carriage communication wring board of the

 paffe@tes wd rdnglcappaiatarsiing o Gnother embodiment of the present

invention.

FIG. 10 is a view showing a C-C cross sectional structure

of the wiring board of FIG. 9.

FIG. 1l isaview showing a schematic s’tructure of asubstantial
part of a wiring board according to another embodiment of the present
invention.

FIG. 12 is a view showing the structure of a magnetic disk
apparatus according to an embodiment of the present invention. -
| FIG. 13 is a view showing the structure of a head carriage
communication wiring board of the magnetic disk apparatus of FIG.

12.

DESCRIPTION OF THE EMBODIMENTS
Embodiments of thepreset inventionwillbedescribed indetail
with reference to the drawings.

FIGs. 1 to 4 shows a schematic structure of a substantial

part of a wiring board according to an embodiment of the present
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12. DESCRI PTI ON OF THE EMBODI MENTS 25 Enbodi nents of
the preset invention will be described in detail wth
reference to the drawings.. FIGs. 1 to 4 shows a
schematic structure of a sulsstantial part of a wiring
board according to an enbodi nrent of the present 6
invention, FIG 2 shows the structure of an A-A cross
inwertionn FRG. R Gholjs 4he STOICHIEH &S aphé-éwm%rs@%wn in:
a B-B cross sectionin FIG 1. As shown in FIGS.
FiGnd ,3andhBI& r3 sdowsatbe 15 Heucighs Qe ReB-B 5°1tth Sﬁ?&mn in
a base layer 12 constituted of photosensitive:
FIGpoll+i m de, a conductor layer 13 constituted of
copper, and a cover |ayer const,i t

ot e, f i 0 VRSB kg
e sorir
» Brbrtof vy PR O G corer Lover
o Y MO
on @Xgﬁi& ﬁg}z[%r Py i 1o ife Cfxl*ﬂ%éetﬁ@%asel]?a 402 is formed

SE dan her eo
f
ey vy S bl oA et sl hinfaset 1ayer

11 eaf cg%ﬁfor%kﬁgélfg@bp{eﬁ%%gtllﬂﬁm RESELSRY A @%Elﬁ?eéﬁ’d‘tscb)bn via

I nci dent al |

apBP?I)ﬂg L35 At ReneXeapaLEeH. | axetnaks t'h%mb‘iﬁ@ctor layer
e el ctrol yt1c coOpper pI ating. Further,

13 SidNidg IeM L Edl%mngV%é&Sﬁyéaednbaﬁ@ driigie éﬁrfidﬂe of the
cover ayer 14 1's formed by applying,

base layer 12 (for example, chrome as a base and copper thereon),

forming a mask in a predetermined pattern on the seed layer by a
photoresist, and forming a copper layer on positions where the
photoresist is not present by electrolytic copper plating.
Incidentally, the photoresist and the excess seed layer are removed
after the electrolytic copper pléting. Further, similarly to the
above-describedbase layer 12, thecover layer 14 is formed by applying,
exposing, heating and curing and so on of the liquid photosensitive
polyimide.

In FIGs. 1 and 4, 2 is an electronic paft mounting portion
where an electronic part such as a semiconductor chip is mounted.
Oon this electronic part mounting portion 2, a plurality of lands
3areformedsequentiallyQntheconductorlayer13soastocorrespond
to electrode terminals (solder balls) of an electronic part to be
mounted, the lands 3 being electric connection portions with these

electrode terminals. Portions of the cover layer 14 on these lands
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20 exposing, heating and curing and so on of t he

I'i quid photosensitive polyimde. In FIGS. 1 and 4, 2
i's an electronic part nounting portion where an

el ectronic part such as a sé@m conductor chip is
nmounted. - On this electronic part nounting portion 2,
a plurality of lands 25 3 are fornmed sequenti al |

| 3 arhoranonede ttdieriehy oXTE ngoi mhe GOYEE Y FEtH opgnifig portions

electrode termnals (solder balls) of an electronic

copeapandibg taobhe ekAndshé - ands 3 being el ectric

connection portions with these el ectrode te

Por  PUrIIOPCERBNEEY 67 Fager. xR ridre fioligt T8 Bfpion 2,
renoved, t form i . -
as BPY gﬁsFIGc;{f@i BBEF ROt BLERG JSHEe v RTg e O 4 Hmea
peri pher th i , -
R R

ortion

4 f d ) ' : A .
o B B B RAPYSSITS S Mt eresion

AR LIRS B it v
. eye 1 N e i .
RS P O Bl v A, 20 s

duﬁ‘?r?saj%ﬁx(sgl %%{Jg & i FREL VEEBethiBeh tHdenoidd RF YREGINderfill

preventing portion 4 and the outside

difPfud |19 B YJrtQBs 4 $id EREoGEY Blle bAYEE obénfia i
l?éﬁdgﬁg&&gQ%pppgg{nately 110 t00130 %an1fof%§?§wgqgrtlons

of AUb %B%gw fhye0f 42 sbrened REds 9nis SapRoxdratelel Y10 A% 130
to 100 dun for exanple. According to the

um SRV Skgﬁﬁfé i hed th@kfiaat bath wekher peMabrSishagproximately
mniaturtzed pattern can be fornmed 15 with hig

75} gfi cfdhg&rc ofégfe%é%%%@. baskerdifigstd iy Wbbvesdeschibed
fabricating method, even such a miniaturized pattern can be formed
with high precision.

The wiring board 1 has a structure such that the cover layer
14 on the conductor layer 13 in the underfill diffusion preventing
portion 4 is removéd as shown in FIGs. 2 and 3. Accordingly, the
wiring board 1 is in a state that the copper is exposed, and thus
it is preferable to form a coating layer (for example, a gold layer,
an Ni base layer and a gold layer, an Sn-Cu layer, and the like)
on the conductor layer 13 in this portion by electrolytic plating
or the 1ike. Thus, corrosion of the copper, scattering of the copper
to the outside and tﬁe like can be prevented.

On the wiring board 1 with the above-described structure,
an electronic part 20 is mounted on the electronic part mounting

portion 2, and an underfill 21 is filled into a space between the

electronic part 20 and the wiring board 1. At this time, wettability
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14 on the conductor layer 13 in the underf il

di ffusion preventing portion 4 is renoved as shown in
FIGs. 2 and 3. Accordingly, ghe wiring board 1 is in

a state that the copper is exposed, and thus 20 it is

preferable to forma coating | ayer (for exanple, a

' ; | I r T ;
.Ofg£$%ﬁ4 aye}?YE%df%h@gﬁﬁkg?ﬁﬁoﬁﬁgﬁgﬁggﬁgﬁ%%gﬁgFaig?*¥ggs to

di%rﬁﬁé@i Er AP ORI BY EbESE NOAM! inbublahnBoreiok e ddweed the

s, corrosion of the copper, scatteéering of the

| peggﬁﬁgﬁg thOrddie, B Shagidreatheskh le@lgead e OBl wister £111

he wiring board 1 with the above-descri bed

diSERELN R evedDifl §rtABINC4 paird téfds oTpubp el fiustiba at this
el ectronic part nounting portion 2, and an underfil

edgé prifidnl 6€ thd @renshaserbefureesihbe thed ehysdnat gparicture

0 and the wiring board 1. At this tine, wettability 8

ofofthé henetnry onayhlislgorsicw id ghififeatnthandndibsdonyinuous.
21 begins to diffuse fromthe electronic part
mountiimngther twaanis?, theaundehtillpeli ghefysehdoethe pririphery
when it reaches an edge portion of the underfil

whei ffhes uadepf £VEntiffpspont poaventing pentiiondt slogs not exist,
diffusion at this 5 edge portion of the trench

buttwhest bhe widerd ilAedphiias kol psevertine PostipRd JerprREided,

on this portion is different and discontinuous. In
thetwedeniilds tends tmdekdn [diffusappfakddq dggerortion of the
peri phery when the underfill diffusion preventjn

trgaek ssruGtEER $hRBECEBYSitS OBBSURbeReifRSiAde ithout flowing
~diffusion preventing portion 4 is provided, 10 the
intadehe | trencdnh §ETUETEESp di ffusion at the edge portion

O T SR SA AR By R BBk o P ATy eruson
prla}r}?%agi%l?% Eg?‘ggti)ﬁqttheb&i%?gs J(.ecf;rfl %%tuno ertfriilﬁ. ﬂnggflfkjel ﬂ)revented
even when wettability of the surface of the cover layer 14 is high,
and therefore a highly reliable wiring board 1 that is capable of
responding to a high density design can be provided.

FIG. 6 shows a schematic structure of a substantial part of
a wiring board la according to another embodiment. In this wiring
board la, a trench structure constituting an underfill diffusion
preventing portion 4a is formed not in a linear shape as shown in
FIG. 1 but in a non-linear shape (curving shape). In the wiring
board la with such a structure, the length of the edge portion of
the underfill diffusion preventing portion 4a can be made longer
as compared to the case of forming in a linear shape. By making
thelengthofthisedgeportionlonger,theeffecttopreventdiffusion
of underfill in the underfill diffusion preventing portion 4a can

be enhanced. It should be noted that the curving state of the trench
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preventing portion 4, the diffusion of underfill 21
can be prevented 15 even when wettability of the
surface of the cover layer 14 is high, and therefore a
highly reliable wiring boar® 1 that is capable of

responding to a high density design can be provided.
FIG 6 shows a schematic structure of a subst mi:'i al £t
stpaetuns is noN Himiasbbe FheShanss vy lfl@%ﬁro% h‘gP - as a matter
enbodiment. In this wiring 20 bgard la,.a trench :
of stouiian dtc Syt PeuRMVSRAPIda iF DaRrHRS Y
reventi ' ti da i s { d t, i i .
B SR e s SUGEaPh LAl rorEN TR fnapairHie Heayd 1P
shape). In the wirin board | ith suc t ,
2cEREttohdich 0 RS BRGRIRRTS on Br A Tha thider PPRES. 107 an
diffusio eventin orii 44 . .
ander Ebhh A e g on B CRERL IS st g B o Confdfiector a
B ki ng _the |ength, hi i Adt
e1EF LR e et R T Gn ! T R RaE e pe medireany
underfill_ di ' ' iQE :
aefindiedo.tof SRS EREATRhLI BT aRo b MacpeiLL geours
atg%g \Ae:%f EBEF%\O@%%% WEEnéR SXtudtuPd.edrt hddheeshapsund from

ut as a matter of course, it may be

exgﬁ%isxﬁ%ﬁ%e aa\trﬁgtthieslﬂﬁé"ﬂﬂd@%_enﬂ:ﬁ% Indiid 1aonce enters the

tructure of a wring board Ib according

' ioh ) ithd S Pagd fidelp eawily to th
tr%ﬁg@%{:g@r@ﬁg EBALion N itthasrrbddgebaaidelp eawily to the

I ffusion preventing portion 4b is

| otﬁgf%tiid@:'t et Ardingdlyy radtiey €hdn fek{hg igpleayidth & heArench
0

trench structures. As already described, the _
st8hELGte OfidRi S \iRIKindda ¢liufrusion off tvemles Etirhbtocesy even with

at an edge portion of a trench structure. It has been
a hOHRsy fath, expebirerties uaddrfhEl diffushan preventiiag portion
underfill once enters the 10 trench fromthe edge
4bPOTHi XK1y todilié vaed ngaberid/ dbycamdiurgheys ephance the effect
of preventing the diffusion of underfill.

In the foregoing, the case of underfill diffusion prevent_ing
portions 4, 4a, 4b being a trench structure in which only the cover
layer 14 is removed has been described. However, as shown in FIG.
8, it may be a trench structure in which for example the base layer
12 is also removed in addition to the cover layer 14. In this case,
it is possible to achieve the effect of preventing diffusion of
underfill owing to the depth of the trench structure beingmade deeper
és well as the effect of preventing diffusion of underfill owing

to the change in material of the base portion of the trench structure

from the base layer 12 with high wettability to the stainless layer

11.

Also, inthe foregoing, thecaseof formingthetrenchstructure

along the entire periphery of the electronic part mounting portion
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ot her side. Accordingly, rather than maki ng the w dth

of the trench structure wider, making a plurality of

trench structures, even vvitg a narrow width, to form

the underf ill diffusion prélenting portion 4b

sknil?;ly to the wiring board I b can further enhance .

the effect. . 15 of .pre i i fd usi : :
2 tikgfen Ao Befe BT ShelH 4 816: 5 B Uhdbeeiy qisrusion

.roregol ng, € cas€e o1 un

‘ pr%'refarfl Sﬂg’; EOP{: ?gﬁ Nt O - ?gﬁtﬂoérz?;o‘? id4@ exé@uﬂ?fgg g)o_%tio_ns where

renc ructure 1n e cover r-14 is

thé?é%cﬁ%aﬂﬁ ellaga?r ggigéé'é@sd-tﬂﬂ%mr TR ISROWASED Thére is a

structure’n which for exanple

Po%%%?é%@r ltflé{@rtr?é)uﬁgefﬁiﬁ 24 rEREBY athrdhqhdehé i ttibns where

_ ayer 14. In this case, it is possible to
théccfﬂrﬁﬂﬁ:, Ho'}elﬁ?éﬁch PhasBe8VeRtbulgh di ibween, afs shodarin FIG.
Il owing to the depth of the trench structure being
10 "B AeRPE! c-@TreRkl sast idie ief Fect f, prpyeniomef the cover
di ffusion of underfill omng to the change in
lalf8t erd ahe?k the dasRicport layeonfld paskesnchiratghudsuhigher in
5 fromthe base layer 12 with high wettability to the
heﬁ?lﬁﬂz ohen s heayteter gdrt ilinstherieo fi.heA¢ovetingly,, thepessibility
of formng the trench structure along the entire
of pReiqiiEny ioh ofhmdelréd i i dhiroughrithemparitiiong wimns gre aenductor
2 has been described, but as shown in FIG 9, an
1ayadeBipasislesdifdansgihors 1pwew than thepossibility fritha dbffusion
be provi ded excludi ng portions where the conductor
threyghn the qgawsegorhigughoven pomitdonaddienenér e Thergfore, also
possibility that the underf ill diffuses through the )
inghisistracthsee theefdessmiipiaientdyper thexd iusdon of underfill
t hrough. However, as shown in FIG 10 (showng a C.C
caprkss aChéevedn iFMLther  gyith, thds FERRGRIL o CRG RveT Laver 14

| ayer 14 where the conductor |a
rem_g%qaﬁ gquithpnconductor layer 13, a}rllgrtl'}gs %%S is Sncgth rn%%ggsary to

form the above-described cover layer, which allows simplification

of the manufacturing process. It should be noted that, also in this

structure, apluralityof trench structures may be arranged multiply,

or the trench structure may be non-linear as described above.

Also, as a wiring board 1d shown in FIG. 11, in addition to

an underfill diffusion preventing portion 4d with a trench structure

formed over the entire periphery of the electronic part mounting
portion 2, a partial underfill diffusion preventing portion 4e with
a trench structure formed partially on an outer side thereof may
be provided. This partial underfill diffusion preventing portion
4e is, for example, provided in a direction particularly where the
diffusion of underfill must be surely prevented, such as a direction
where an electronic part is mounted adjacently. Accordingly,

diffusionof underfill toward a predetermined direction canbe surely
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hei ght than the other portion thereof. Accordingly,
the possibility of the diffusion of underf ill
through the portions where the conductor 10 | ayer 13
passes through is |ovwer thaidlthe possibility of the
di ffusion through the other portion (lower portion)
thereof. Therefore, also in this structure, the
prevémiced of preventing the diffusion of underflll_ can

be achieved. Further, with this structure, the ¢
ayeNexs, Fhe HuGHTEn B RIS 1] ISK 28Pa5RGs fiAving a

IS not necessary to 15 for ab ve de bed
W:L@mmaé?éfltfwﬁhe@%W%ﬂ?nghg]Fﬁ&fﬁetﬂF e GhY kg Srp1ained.
nanufacturlngEfrocess not ed

ssishiem, i b b P aope 1K apEeT anbh nep L npdpgkic disk

ma e .arran

el e SRR B £ AIORUEL R,
. Fl

plﬁﬂ‘a ea(rizf'i B \‘?caﬁgl 3326 nmo% ﬁt’: %éc?%girl %icg nrnl: jﬁ.‘l&%@ &Shmunication

wﬁ:%xgé] n Sta{ lﬁﬁt Urfhe sq.rz'éegiff)¥ﬁé éx@l_elfé“ul g,%eﬂ?dz' @h@]’:yaﬁfaratus

par t nmounti ng- portion a part

1sfrgﬁ%f e{ %Itffgs nn‘?dfé/ t%&@ﬁthﬁnlﬂewﬂﬂﬁm a

ure torne y on an outer side

t her agle Hﬁéne@fc RYiQ%! gfdls ThiagsRashapéd WrReEiiln bk retaining

di f f dsion reventing portion 25 4e is, for exanple,

lngéﬁ{égﬁ% s & n‘ijal rﬁéi:tlboﬂaﬁ@éfﬁ G é%ﬂrdﬁiﬁie@:ehh&al direction,

ust on of erfill nmust be surely prevented, such

an@%rdtSh féé&ih A1) néﬁl@lsﬁ h& D beepriforfedbyrihediagnetic
agﬁ acen?fzy Accgordl ng ly, ?f usi on E}f@runderf |yll K

heh@We4 dgzr%dfﬂd%@ebﬁrm@ﬁsi s I‘th@t head ced higeu3sl yhid¢h moves in
prevented, Next, the structure of a magnetic disk

thBRRATIANUS1 M e Ehemdof .NgThedrdkwi lampelre32 fastens and fixes
above-descri bed structure will be explained. As shown
thieNc&h€er bE, rbbet hag et ithedns@neippaddsis3haw & spgndiednotor

(ncd>ltfls<hown) provided on an underside thereof. The head carriage
33moves themagnetichead34 providedonitstipintheradial direction
while lifting the magnetic head 34 above the magnetic disk.

The magnetic head 34 is configured to convert electric signals
to magnetic signals fér writing of information to the magnetic disk
31, and to convert magnetic signals to electric signals for reading
of information from the magnetic disk 31. Electric signals for

writing/reading are transmitted mutually from/to the head carriage

communication wiring board 37 connected to the head carriage 33.

. The pivot 35 rotatably supports the head carriage 33 as the center

of movement (rotation) of the head carriage 33. Thevoice coil motor
36 is a drive source to rotate the head carriage 33 with the pivot
35 being a center.

The head carriage communication wiring board 37 is configured
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5 31, a disk clanper. 32, a head carriage 33, a’
magneti c head 34, a pivot 35, a voice coil not or 36
‘and a head carriage conmmunication wring board 37.
The size of the entire magn#&lic di sk apparatus is,
for exanple, 32 mmin Iength and 24 mMmmin width. The
magnetic disk 31 is a disk-shaped mediumfor retaining ...

to ¢6mirofbeatet wihh dsoansagnrdtticd phe hepd qayrgage 33 and transmit
circunferential direction, and witing/reading of ..

s igreglewhich i amaingtaa bl Senbr - 95 ke %‘h'é?thieélga%%%"c head
34 provided on a tip of the head carriage 33 which., .

34 nowbesens igmmls agivalinglpedetd ohiqidr SOF. Thfcvod oy coil motor
cl anper 32 fastens_ and fixes _the center of rot |

36 ?f Asheﬁqm@rj@t ichedy k& 3 j:heohgagpqw@g{%{:wmgglcg{ioor{] wiring
not - i ded i
boszd 1112450 Re, @eE LGN I FESRERES F ) SIPHEdOR Y £OF

o its tip in th di [ ' i ft. )
e b2 Sl S5 . PR Ay Ao o

head 34 i s, confjgured tao _caonvert. I, CaySd i
thﬁﬂb??ét Férﬁj%@t%ﬁé 554, g o S R ERRL 18 fixed
magnet | S 20 31, and.t i i .
combgiarin £ Shgd e A RENY of RONAL g Sppictronic
athg magnetic disk 31. Electric signals for
p ’ rglng/readlng are transmtted nutually fromto th

ead _carriag | [ b i b
U LAt L e
SUppor . . i .23 _.as -
coRJBEREAFi TSRS Sotsa o RoaceLtin e sfosting o e
abS9LLa Dt e@@nlhédﬁn@'ﬁtél.e $9UL CE3 1i@ hOpBAE wilkw bhasling only
carrrage 33 with the pivot 35 being a center. The
thBeALr A UdPBS ERETREHE Jar@f ayer bogmboirat ivh wiring board 37
configured 12 to comunicate with (connected to) the
snBeadigaFfd age 33aanshdwansinifiG. 13, on the head carriage

communication wiring board 37, a stainless layer 37b (the stainless
layer 11 intheabove-described FIG. 2 andsoon) areprovidedpartially.
These regions arenot necessary tohavef lexibility but for increasing
mechanical stiffness, and thus the stainless layer 37b is removed
from a portion where flexibility is needed (a portion that bends
in accordance with movement of the head carriage 33, or the like).

" On a portion where the stainless layer 37b is formed, an
electronicpart 37asuch as a semiconductor chiporthelike ismounted,
and on the periphery of this electronic part mounting portion, the
above-described underfill diffusion preventing portion 4 (not shown

in FIG. 13) and so on are provided. By the effect of this underfill

diffusion preventing portion 4, diffusion of underfill can be

prevented even when wettability of the surface thereof is high,' and

therefore a highly. reliable magnetic disk apparatus that is capable




S|gnals mhlch are nutually sent to/recelved fron1the
magnetic head 34. These signals nay include a-signal.
. for the voice coi'l nmotor 36. As shown. in the view, -
. the head .carriage comunicafldon wiring 5 board 37 al so
. has a portion. whi ch functlons as a cable nalnly for-
transmttin si'gnal's and changes its bending :s;
‘ofr pespowhing to e highodens Hrugiesign AR @89#%?. 3
“has a shape that is fixed contlnuously to the: portlon;
and. i s nalnly for nDuntlng -an. electronic part 10 In -
such a magnetic di-sk apparatus, the head- carrlage
conmuni cati-on wiring -board 37 is a wiring board"
according to the ‘above-described enbodinents, FIG 13
is-a plan view showing only the structure of .the head
carriage comrunication wring board 37 shown in FIG,
12. As shown in FIG 13, on the head carriage 15
‘communi cation wiring board 37, a stainless |ayer 37b
(the stainless layer 11 in the above-described FIG 2
and so on) are provided partially. These regions are
not necessary to have flexibility but for increasing
mechani cal stiffness, and thus the stainless |layer 37b
is renoved froma portion where flexibility is needed
(a portion that bends 20.in accordance wth novenent
‘of the head carriage 33, or the Iike). ©On a portion
where the stainless layer 37b is forned, an
electronic part 3 7 a such as a sem conductor chip or
the like is nounted, and on the periphery of this
el ectronic part nounting portion, the above-described
underf ill diffusion preventing portion 4 (not shown
25 in FIG 13) and so on are provided. By the effect
of this underf ill diffusion preventing portion 4,
di ffusion of underfill can be prevented even when
wettability of the surface thereof is high, and
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therefore a highly reliable nagnetic di sk apparatus
that is capable 13 of responding to a high density
desi gn can be provided. 14 WHAT IS CLAIMED IS: 1. A
Wi ring board, conprising: a ﬁpnductor pattern forned
in a predeterm ned shape; 5 a cover layer forned to
cover said conductor pattern; an electronic part
nnuntin%ﬁgortipn having el ectric connection portions
WHAFOF%EEP% Pebi' for electric connection of el ectrodes
of an electronic part and said conductor pattern,
with an underfill being filled into a space between
t he hounfel el PaRfic (PHREighSsaid 10 cover |ayer
and andsndetdi Idatdiebh Usd QiRdPE 8 VE HreRg L ARt shape;
constructed by formng a portion where said cover
| ayet GO¥eFeh®iAdd foAmed t YR FEREE hipd cPBIYHete by ttern;

sur rainRd eBeoBit ipae t PRELRNGLY poft 3 Hall £§1d1RLe i Patdnnection
mounting portion. 15 2. Awring board as set forth in

porgigntn BormEHe FEPREQAI (PURIGFFFLT SRTTGSion B evsfiaeges of an

e1ePPEIMON davtf QhABLaid OchifiRtolepsttdubleth3anAuMb&i i1 being
~_board as set forth in clains 1 or 2, wherein said _ )
filladednt?| 2disPRGST HRTPRRYV RS nEOYYRd oH S repifreRgarpoand said
covkd Ba - Lhdear shape. 4. A wring board as set forth
in any one of claims 1 to 3, further conprising: a
par t3tal upAereF¥iY | ddf FEiiionPpRERERTIINgPPBFidion constructed by

forhPAStd Yeldon where said cover layer is removed in a trench shape
to thereby surround the entire periphery of said electronic part
mounting portion.

2. A wiring becard as set forth in claim 1,

wherein said underfill diffusion preventing portion is formed

" to be at least double.

3. A wiring board as set forth in claims 1 or 2, _

wherein said underfill diffusion preventing portion is formed
in a non-linear shape.

4. A wiring board as set forth in any one of claims 1 to 3,
fufther comprising:

a partial underfill diffusion preventing portion constructed
on an outer side of said underfill diffusion preventing portion by
forming a porticon where said cover layer is removed in a trench shape
only on a part of the periphery of said electronic part mounting
portion.

5. A wiring board as set forth in any one of claims 1 to 4,

wherein said cover layer is constituted of photosensitive
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on an outer side of said underfill diffusion

preventing portion by 25 formng a portion where said

cover layer is renoved in a trench shape only on a

part of the periphery of saigselectronic part nounting

portion. 5. Awring board as set forth in any one of

claims 1 to 4, wherein said cover |ayer is

169Rssituted of photosensitive 15 polyimde. 6. A
Ix}%?r?ng board as set forth in any one of clains 1 to 5,

wher @i n gadrtonduwetdr apatdterfiorts froramydone & kdséums 1 to 5,

! ayeb.rlhefaeﬂgl sgﬁadc&{}ﬂl%r follél {) gégrfnug!so%oglj;lgaleoqlt 1N 5 se

portion is constructed by g renoving said cover Fay
saigndusdddfidse didgesidm arevencinghapeetion. i magnetigcted by
rem%kr%hg %%{ %E%‘ér t FLR4 n%icf:\ p! arel fé{?l}ogglda V@J_le%lgh shape.

conpri ses: a con&ictor_pa Srnoror iAo a

pr edét er B nednstiapeisa gueerathayecororiggdgt 0 cover

sai d_ con tor at.tern, an electronjc rt. moyntin .

port?dﬁngli%Bag é@?fﬁccfﬁpﬁﬁﬁﬁ%cﬁiéﬁnﬁg?‘?bﬁE%E%Fﬁe rmed in
a dredetomifrexd eheptrie comectayen ¢brmed ect rades ehidnconductor

Lectronic part and said _conductor patter.n ith, an .
el 1 T GBI PRLF og T o SEUCHI0 DRTUHGH | RV electric
connbanied goettiooni cforparit anersai d feaveeléa@yd, aofihédtion of

upderfill. di ffusion preventin qQrtion constructed by .
<1ePGFTT 4 Br ELER WHBFoPSaT d" BbvErd) SyRPIT M 8o Eitgvedith an
undenfAl ¥ risnicly shidpedt antbesebpasarbotrdnt RMieefbuhted electronic

eriphery of said electronic part nountin ortion; a _
par eg'gcﬁﬁﬁﬁad%“%%h €F§d.a89e6¥$i?EﬂQFflﬁg §§Fgu%&93rﬁfeventlng
porboat deonstaidtbeady casofhage hawmdoa whghet kgideater layer is

remlg\g% ::%gé gg%gcgl? 52{;:%& ‘E(?Q‘gklgﬁ%‘éhgﬁgég el;if %12!:“ entire periphery of

said electronic part meunting portiomn;

%ﬁyer, and

a head carriage connected electrically to said wiring board,
said head carriage having a magnetic head mounted thereon and
configured te perform input/output of electric signals; and

a magnetic disk on which reading/writing of magnetic
information are performed by the magnetic head mounted on said head
carriage.

8. A magnetic disk apparatus as set forth in claim 7,

wherein said underfill diffusion preventing portion is formed
to be at least double.

9. A magnetic disk apparatus as set forth in claims 7 or 8,

wherein said underfill diffusion preventing portion is formed

in a non-linear shape.
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20 a magnetic di sk on which reading/witing of
magnetic information are perfornmed by the nmagnetic
head nounted on said head carriage. 8. A nagnetic
- di sk apparatus as set forth jp claim7, wherein said
underfill diffusion preventing portion is formed 25
to be at |east double. 9. A nagnetic di sk apparatus as
set rth i,n clainms 7 rein said underf.il
d|ff£$|on %rev%n?tﬂb %ﬁﬁﬁ %ﬂ?a g?%r%%dSEt %é##ﬁ in any one of
clanon-Tited, shapesr empitOsing:nagnetic dISk apparatus as

set forth any, o n 7 to
compt | €Thg Al hePPE P BT GrpPert v miebreRe; fgpetructed
on Eor tdudercendér uft edid omdur faltedi sfakei cof rs@iventing portion by
for%ggerflll dEwaSHPn % gventlng Qortjon bé % forn1n% 3 «n
PEi D Whers WhIE &3Y & rehovBadVER H fr ShERC" shape
onlsrha:p]e onpyrton@d g t pefideeyperfi phaky «Qkcsabflic part mounting
Lectronic part nmounting portion. 11. A magnetic disk
porg Baratus as set forth in any one of clainms 7 to 10,
10 wWer ei NAsakghenverdisay @pphsat@sdd tadtedf@fth in any one of
1 hot osen |t|ve polyi m de. 12. A magnetic disk
clailidaf atud®as set forth in claim10, wherein said
condugirei npaidiar nedwerf oLapd ofls a Jdase: hael , o ANPhobdédhsitive
underfill diffusion preventing portion is constructed
POLRIMYAE -+ apyi ng sai d cover |ayer and said base |ayer in

a trench shapgetic disk apparatus as set forth in claim 10,
wherein said conductor pattern is formed on a base layer, and
said wunderfill diffusion preventing portion 1is constructed by

removing said cover layer and said base layer in a trench shape.




