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RO JAN 2000 HEAD SLI DER SUSPENSI ON AND HEADzﬁ@gEU_%E\I\/H_ 315-2
AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND OF THE | NVENTI ON* 1.
Field of the Invention The present invention relates to a slider

. suspension for nounting a head slider having at |east either Zﬂ’rajﬂﬂam
recordi ng head el ement or a magnetic [gproduci ng head el ement in an
information recording and reproducing apparatus such as a nmagnetic di.sk
apparatus or a magneto- optical disk apparatus and a head assenblf#favi ng
the slider suspenHBAD ShiDERSHSRENSION ANIHEBAD ASSEMBLYd a-net’hod of
manuf acturing the sane. 2. Description of the Related Art

Generally, a head aga@NDIMETHODRONANURACOTURING THESARME sl ider
having a head el ement is supported by a slider suspension (hereinafter

referred to as a suspension). Wiile the head slider is levitated through
the suspension at a fixed distance froma surface of a nagnetic recording

Such as o PACRORBUND O I IRVIEIION | (0T at  on-type head assenbly has

ponded ont & ¢ BPASTEERAFEMBY esi n adnesi ve, and a bondi ng pad that is a

signal connecti he present invention relates to a slider suspénsion for mounting a
head slider having at least either a magnetic recording head element or a
magnetic reproducing head element in an information recording and
reproducing apparatus such as a magnetic disk apparatus or a magneto-
optical disk apparatus and a head assembly having the slider suspension
and the head slider mounted thereon, and a method of manufacturing the
same.
2. Description of the Related Art

Generally, a head assembly has a constitution in which a head
slider having a head element is supported by a slider suspension (hereinafter
referred to as a suspension). While the head slider is levitated through the
suspensidn at a fixed distance from a surface of a magnetic recording
medium, information is reproduced from or recorded on the recording
medium such as a magnetic disk.

Such a levitation-type head assembly has been heretofore
assembled in the following manner: the head slider is bonded onto the
suspension by resin adhesive, and a bonding pad that is a signal connection
portion on the ilead-slider side is connected to a bonding pad that is a signal

connection portion on the suspension side by means of ball bonding for which



portion on the head-slider side is connected to a bonding pad that is a
signal connection portion on the suspension side by neans of ball bonding
for which -2 - gold (Au) or
‘the like is used. Wien this type of head assenbly is practically
used, static electricity may be generated due to several causes such as a
slide of the levitated surface of the_head slider on the disk surfacg, and
a very short distance between the head slider and the surface of a disk
rotating at high speed. The static electricity generated when the head
assenbl y i golds@dr) orahsdikelimmapd.t 0 t he head el enent because the head
elenment is typically fornmed by a thin-filmtechnique. To prevent this

damage, the head Wihegdephis 5y1|>é3bﬂiéafd §8denbIgaB pRaERER P ubdE stafipensi on by the
bal | bonding by using a soldering contact pad, whereby the static

el ectri ci t ¥logRAEL RS 9@gw@rﬁeeque%'s@eéra&ah@lj@eaagag A Qi gund ! hrough

the suspension, as disclosed in exanpl e apanese n- exam ned Pat ent

Publ i cati op, vﬁ‘&te&%ﬁx’% e%ﬂ;ﬁég ad SliHEE BAthY Hidic s{ﬂél‘rﬁﬁ eﬁgd %l‘)ggfggoﬁebonded to

t he suspension an con IVE resin i1s ex tween a

200" AR 5 e A R S BBER S o R, P50,
G AR e RS e LG e o0

causes damage to the head element because the head element is typically
formed by a thin-film technique. To prevent this damage, the head slider is
electrically connected to the suspension by the ball bonding by using a
soldering contact pad, whereby the static electricity generated on the head
slider is released to a ground through the suspension, as disclosed in, for
example, Japanese Non-examined Patent Publication No. Sho 63-113917.
Alternatively, the head slider is bonded to the suspension and then
conductive resin is externally applied between a rear end surface of the head
slider and the suspension, whereby the head slider is electrically connected
to the suspension.

The following disclosures summarized below seem to be relevant to
the present invention: J apanese Non-examined Patent Publication No. Sho
63-226999 discloses a flexible shield wire board with a configuration in
which an anisotropic conductive sheet is welded onto an insulating substrate
having an electrode terminal so that the sheet is electrically connected to the
terminal on the insulating substrate side. Japanese Non-examined Patent
Publication No. Hei 9-115125 teaches a method in which the head is bonded

to the suspension by use of an anisotropic conductive film (sheet).



63- 226999 di scloses a flexible shield wre board with a configuration in
whi ch an ani sotropi c conductive sheet is welded onto an insul ating
substrate having an electrode termnal so that the sheet is electrically
connected to the terminal on the insulating substrate side. Japanese

Non- exam ned Patent Publication No. Hei 9-115125 teaches a nethod in which
the head is bonded to the suspension hy use of an anisotropic conductive
film (sheet). - 3-

Mor eover, Japanese Non-exam ned Patent Publication No. Hei 9- 282824 of
common assi gnnent Morbovdr, dapanssecNontexaeined Patent PublichtioniNesHsi 9-

I nvention, proposes a head slider suspension nmechanismhaving a partition

pattern fo2828024&feeminién a8dikAfientf whidH alsolsephfs tofbeaftlepanmesp theed for
bondi ng the head slider to the suspension. The above-descri bed

met hods ac '@é@ttih%ﬁt_iaﬂ,vﬁwpags@alﬁéadeélﬂé&rshggéﬁéioﬁ%&gﬁmgﬂh%%gngﬁ?ger -

slider to the suspension.” However, the nethod in whici (
cont act pad RN RARRR hyBabRTne Tohtadt M B UplE bR BO AR "
Thi s def or A0k PORBREhE haefy HEEin8 Bk SeeensBhi « at on property of {he head
n' whi ch the condiLEApevpsRIbEl HIRpdtackieya thel adraiaes Bial process of
applying t 2 ec%ﬁggﬁ39 tc(i)I\llr(zi‘ecrtiensgi pheaﬁeg\(lie Isllide(;irS toathe suspension. However, the
method in which the head slider is connected to the suspension by the ball
bonding by using the soldering contact pad has a problem that the
suspension is deformed when more pressure than specified is applied to the
pad in a ball bonding process. This deformation has an influence on the
levitation property of the head slider and thus causes a disadvantégeous
reducfion in ayield. The method in which the conductive resin is applied
requires an additional process of applying the conductive resin as well as a
process of bonding the head slider to the suspension. This additional
process increases a lead time. Moreover, the head assembly is
manufactured through many processes as described above and therefore the
head element may be damaged by static electricity at the time of handling.

In order to avoid these disadvantages c:;lused by the ball bonding
process or other additional processes as the prevention of static electricity, it
seems possible that the anisotropic conductive sheet disclosed in, for
example, Japanese Non-examined Patent Publication No. Sho 63-226999 is

applied to the method disclosed in, for example, Japanese Non-examined

Patent Publication No. Hei 9-115125. However, at present, it is very



process of bonding the head slider to the suspension. This additional _
process jncreases a lead time. Mreover, the head assenbly is manufactured
t hrough many processes as descri bed above and therefore the head el enent
may be danmaged by static electricity at the tinme of handling. In
order to avoid these disadvantages caused by the ball bonding process or
other additional processes as the prevention of static electricity, it
seens possible that the anisotropic conductive sheet disclosed in, for
exanpl e, Japanese Non-exanined Patent Publication No. Sho 63-226999 is

appl i ed t o diffieutietohmdnect theobeaid slidef tu thexsugpensicintinnagh theramyetropied

Pat ent Publication No. Hei 9-115125. However, at present, it is very

-4 - diff conduictive sluvtdreatfietiichoad klider id 4 tlifubd'apabsapn.olAmMaAN2 t he
ani sotropi ¢ conductive sheet because the head slider is as m nute as about
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bonding and final bonding. This increases the number of the

manufacturing processes, causing a difficulty in reducing a manufacturing

lead time.

Therefore, the inventors propose a method utilizing anisotropic
conductive adhesive or the like to bond the head slider fixedly to the
suspension to electrically connect the head slider to the suspension, as
disclosed in, for example, Japanese Patent Application No. 9-347678. This
method can ensure the bonding and cdnduction between the head slider and
the suspension by only one process. Thus, the manufacturing lead time can
be reduced. |

However, it is not always easy with this method to effectively
prevent the damage by static electricity while ensuring good workability and
sufficient adhesive strength. This is because the anisotropic conductive
adhesive is produced by kneading a conductive mai;erial such as silver |
powders into insulating bonding resin. If the anisotropic conductive
adhesive contains more conductive material, the adhesive becomes more
viscous and thus the workability is deteriorated. The adhesive also has less

adhesion and thus durability becomes difficult to be improved. On the



conductive adhesive or the like to bond the head slider fixedly to the
suspension to electrically connect the head slider to the suspension, as
di sclosed in, for exanple, Japanese Patent Application No. 9-347678. This
met hod can ensure the bondi ng and conducti on between the head slider and
t he suspension by only one process. Thus, the manufacturing lead tinme can
be reduced. However, it is not5almays easy with this method to
effectively prevent the danage by static electricity while ensuring good
workability and sufficient adhesive strength. This is because the

ani sot r opi contwaryydf theeanxdhepic eondughivedadiaivey cdataik legs aondaetivg | ve
material such as silver powders into insulating bonding resin. If the

ani sot r opi mateﬂdl;@léot@icaliddimﬁidtﬁrigyoﬂf tHeadhaxife foRduebd (Fesidthact ¢ . the
adhesi ve becones nore viscous and thus the workability is deterlorated

The adhesi iiﬁ:r@és"‘éa) '&%8. dlﬁx%sthe%‘iiﬂﬁ&bﬁﬂ cERAnLtyDAWeaR tht heaARHATE ST fHe! Cul t
to be inproved. -5-

contrary, é']flé;etﬁ ?bt%?x?é?ﬂ"c" i ve adhesi ve contains | ess conductive
mat eri al , ctrlca con uctivity of the adhesive is reduced (resistance is
I ncreased) and thus the sufficient continuity between the head slider and
the suspension cannot be obtai ned. SUMMARY OF THE | NVENTI ON

SUMMARY OF THE INVENTION

The present invention is made in view of the above problems. Itis
an object of the invention to provide a head slider suspension and a head
assembly which can effectively prevent the damage to a head element by
static electricity while simplifying a manufacturing process, improving
workability and enhancing durability, and a method of manufacturing the
same.

A head slider suspension of the present invention comprises a slider
suspension member as a base for supporting a head slider having a head
element for at least either recording or reproducing information on/from a
predetermined recording medium; and a conductive pattern formed so as to
spread over the slider suspension member, for maintaining the head slider at
a ground potential when the head slider is mounted on the slider suspension
member.

In the head slider suspension of the present invention, the head
slider is maintained at the ground potential by the conductive pattern
formed so as to spread over the slider suspension member, when the head
slider.is mounted on the slider suspension member.

Another head slider s.uspension of the present invention may



The present invention is nmade in view of the above problems. It is an

obj ect of the invention to provide a head slider suspension and a head
assenmbly which can effectively prevent the damage to a head el enent by
static electricity while sinplifying a manufacturing process, inproving

wor kabi l'ity and enhancing durability, and a method of nenufacturing the
sane. A head slider suspensiongof the present invention conprises
a slider suspension nenber as a base -for supporting a head slider having a
head elenent for at |east either recording or reproducing information

on/ from a fyurthdecemprisechtrleast cineinswdafingispacetr selectivhily formedonteer n f or med
so as to spread over the slider suspension nenber, for maintaining the

head sl i desusface af ghi® shdePsispenisin M%ﬁibetrhﬁ)rf&éﬁltlﬁklacﬁfacb%o UMM &l weth t he
slider suspension nenber. In the head slider suspensi on of the

present i nygRbsive betWeeA2RE healdl s‘l’ﬂer 'a%drﬁierglﬁie@es‘i'lsgénélﬂﬁ ﬂé%%g whenti al

by the conductive pattern fornmed so as to sprea ver

suspensi onyge Eﬂ’shW@FTs Hb%xﬁ@&‘aﬁtﬂ 's‘ﬁﬂrrsﬁs 20 suspenS| r %“:lﬁ% cage,

suspensi on ne not hea e present
i nvention urt her

conprise a Feaasg th surface of the sYdensuenension, qug?wr%@%ﬂt%neé @t ace of
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so as to spread across an area exténding from an upper surface of the spacer

to the surface of the slider suspension member. In this case, the spacer can

be formed as the pattern which is divided into a plurality of portions.

A head assembly of the present invention qomprises a head slider
having a head element for at least either recording or reproducing
information on/from a predetermined recording medium; a slider suspension
member as a base for supporting the head slider; and a conductive pattern
formed so as to spread over the slider suspension member, for maintaining
the head slider at a ground potential. In the head assembly of the present
invention, the head slider is maintained at the ground potential by the
conductive pattern formed so as to spread over the slider suspension
member.

Another head assembly of the present invention may further
comprise at least one insulating spacer selectively formed on the surface of
the slider suspension member, for creating a space to be filled with adhesive
between the head slider and the slider suspension member. In this case, at
least the surface of the slider suspension member may be maintained at the

ground potential. Furthermore, the conductive pattern may be formed so as



adhesi ve between the head slider and the slider suspension nenber when the
head slider is nounted on the slider suspension nenber. In this case, at

| east the surface of the slider suspension nember may be maintained at the
ground potential. Furthernore, the conductive pattern may be formed so as
to spread across an area extending froman upper surface of the spacer to
the surface of the slider suspension nemper. In this case, the spacer can
be formed as the pattern which is divided into a plurality of portions.

A head assenbly of the present invention conprises a head slider having a
head el enefio spreadhacriossan agetlextendingrfiomotherupmgr sachfiadensf therspacemts on
on/froma predeterm ned recording nmedium a slider suspension nenber as a

base for sthesutfacy of bke bider ShipdasiornidnebeiONAld hysd BRAbLHAy BT med so as
to spread over the slider suspension nenber, for maintaining the head

slider at #ixgaBUPEndsY ENERASlider susPenSRAMmBRHRAYWHY adiive Eﬁ@fltigtglo he

I nvention, the head slider is nmaintained at the ground potentia

conducti ve tRakhatd)td B FRAASPiAT AIIRERRY MThid Be® thdShadtiSRR O"

menber . Anot assenbl’y of t present T nvention hay further

conprise a i ' . car ;selectihvel,y formed on the surface
of "the sl ?%"3?@%528@%3&@%%%@3}3%@8%% ﬁ@lgrasl%tgcérqo P05t | | ed wit hh
adhesi ve tween, the head sli.der and.the slid suspensi on er..In this
case, at ?ﬁgﬁga A tgﬁ laﬁgt’%“"o’fls Pﬂ’é‘i“é‘F T¥fer ﬁ@%ﬁgi’fﬁwﬁ cﬁﬁﬁ%ﬁeﬁ“aggg”? Fesin

mai ntai ned at, the ground potential. Furthernore, the conductive pattern
may be for gertazpingat least silver, for example.

In still another head slider suspenéion or head assembly of the
present invention, the head slider suspension or the head assembly may
further comprise a wiring pattern for transmitting a signal inputted to or
6utputted from the head elemént, and the conductive pattern may be formed
from.the same material and in the same process as the material and process
of the wiring pattern.

In still another head slider suspension or head assembly of the
present invention, the head slider suspension or the head assembly may
further comprise a wiring pattern for transmitting a signal inputted to or
outputted from the head element and an insulating pattern provided for the
wiring pattern from the slider suspension member, and the spacer may be
formed from the same material and in the same process as the material and
process of the insulating pattern.

In still a;lother head slider suspension or head assembly of the
present invention, the conductive pattern can include a conductive thin film
having at least one layer. In this case, the conductive thin film can be made

of metal. Preferably, the metal contains at least either copper or gold.



-7- 'to spread across an area extending fromthe upper surface of the
spacer to the surface of the slider suspension nenber. The head slider my
be fixedly bonded to the slider suspension nmenber by the adhesive filled
into the space to be filled with the adhesive. In this case, the spacer
can be forned as the pattern which is divided into a plurality of

portions. Preferably, the adhesive is _gonductive. The adhesive can be made
of resin containing at |least silver, for exanple. In stil

anot her head slider suspension or head assenbly of the present invention,

t he head slider shsptilsimnther hehd slider sagsaniory orrhyad fagséhbly efvher i se a
wring pattern for transmtting a signal inputted to or outputted fromthe

head el emepieseaitdnvérticohecspacer pah bermadBof ibSulain®fesih! OPréfegalslgie
material and in the sane process as the material and process of the wiring

pattern.  polyimide, fof ekhilgle i’é‘ﬁ%é'tfés @?%ﬁlbﬁﬁ redipensi on or head assenbly

of the present invention, t er suspension or the head assenbly

he head s
ma further co i L4 I LE L . ' | pput t ed
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for the wqiln att.ern f.romthe. slider, sus siQn_ne r, and t.he spacer
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mat eri al and rocess of fhe insuylati a&Ierqi ; I.Ln stil]l another
head sl i der"m’stﬂg‘ffeﬂ%P 56, fon SUPPLWE B P allrshders aying aheadglemeng for ate
conductive_pattern can include a conductive thin film having at |east one
| ayer. | n 198st eathex reeording angepyodacing informationrnsfromad@redetermined

recording medium; and forming a conductive pattern on the slider
suspension member, for maintaining fhe head slider at a ground potential
when the head slider is mounted on the slider suspension member.

A method of manufacturing a head assembly according to the
present invention comprises the steps of manufacturing a head slider having
a head element for at least either recording or reproducing information
on/from a predetermined recqrding medium; manufacturiﬁg a slider
suspension member as a base for supporting the head slider; and forming a
conductive pattern on the slider suspension member, for maintaining the
head slider at a ground potential.

Other and further objects, features and advantages of the invention

will appear more fully in the foliowing description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1is a perspective view of an external constitution of a magnetic
head assembly according to one embodiment of the present invention;

Fig. 2 is a cross sectional view taken in the direction of arrows along



of metal. Preferably, the nmetal contains at |east either copper or gold.
-8 - . In still another head slider suspension or head assenbly of
the present invention, the spacer can be madeof insulating resin.
Preferably, polyimde, for exanple is used as the insulating resin.

A met hod of manufacturing a head slider suspension according to the
present invention conprises the steps of_formng a slider suspension
menber as a base for supporting a head slider having a head el enment for at
| east either recording or reproducing information on/from a predeterm ned
recor di ng lmdillid ofiRik.flor mi ng a conductive pattern on the slider _
suspensi on nenber, for maintaining the head slider at a ground potenti al

when the head sl iFigt 3iis arplaatviewT thoenagnélec hea® RERShBlY sFUWein Fig. 1; A
met hod of manufacturing a head assenbly according to the present Invention

conprises the stepg, afis GRPUELEIHIONAY vibwh §akk:S i H6e afrauibA of & afngent

for at least either recording or reproducing Information roma
predet er m pgd 1VERPLE] ijum manufacturing a slider suspension nmenber
as a base for supportimg’the head slider; and forming a conductive pattern
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present invention is applied to.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described in detail
below with reference to the accompanying drawings.

[Head assembly according to the embodiment of the invention]

Fig. 5 shows an external constitution of a magnetic disk apparatus
which a head assembly according to one embodiment of the present invention
is applied to. This magnetic disk apparatus comprises a magnetic head
slider (hereinafter also referred to as a magnetic head or a head) 11 having a
substrate and a head core portion formed on the substrate, and a magnetic
disk (hereinafter also referred to as a disk) 110 as a recording medium. The
magnetic disk 110 is rotated by a spindle motor 111. The magnetic head
slider 11 is supported by a tip of one end of a suspension 12. The other end
of the suspension 12 is attached to a driving arm 131. The magnetic head
slider 11 is arranged facing a surface of the magnetic disk 110. The driving
arm 131 is made of, for example, die casting in which aluminum is used.

This magnetic disk apparatus also comprises a carriage section 120



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view of
an external constitution of a magnetic head assenbly according to one

enbodi ment of the present invention; Fig. 2 is a cross sectional
view taken in the direction of arrows al ong _
-9 - linell-1l of Fig 1, Fig. 3 is a plan view of the magnetic
head assenbly shown in Fig. 1; -.10Fig. 4 is a cross sectional view
taken in the direction of arrows along line IV-I1V of Fig. 3; and

Fig. 5is a perspective view of the external constitution. of a magnetic
di sk appar pravidedooithetbashede afsthendivirpcann didlg faropawitioningottierent of the

present invention is applied to. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTfiagnetic head/slideriiidomrartrack of tiee fiapmebic disly @101 OThw dakriage
described in detail belowwth reference to the acconpanying draw ngs.

[ Head assesditioneT2@intilnded 2 pivet BMDadidteiizeOf2dt &?paLHPé/ sflﬁﬁﬁlt@ilag round the Fi g.

5 shows an external constitution of a nagnetic di sk appara a head

eSSTE . SR a1y RBE P oyl PHEERN ARSI TER

actuator 123 drives the carriage 122 so that the carriage 122 turns round the

pivot 121, whereby the magnetic head slider 11 can be moved in a radial
direction of the magnetic disk 110. The magnetic head slider 11 and the
suspension 12 constitute a principal part of the head assembly according to
the present invention.

For purposes of illustration, only one magnetic head assembly 10 is
shown in Fig. 5. In an actual magnetic disk apparatus, one magnetic head
assembly may be provided for each surface of a plurality of magnetic disks
110, as necessary.

Figs. 1 to 4 show the principal part of the head assembly according
to one embodiment of the present invention and specifically show a partial
constitution of the magnetic head slider 11 and the suspension 12 shown in
Fig. 5. Since a head slider suspension according to the embodiment of the
present invention is embodied by the head assembly according to this
embodiment, the head slider suspension will be described below together
with the head assembly. Fig. 1is a perspective view of the principal part of
the magnetic head assembly which is placed with a surface facing a
recording medium (hereinafter referred to as an air bearing surface) 11b of
the magnetic head slider 11 upward, as viewed obliquely from above. Fig. 2

is a cross sectional view taken in the direction of arrows along line II-II of Fig.



slider (hereinafter also referred to as a magnetic head or a head) 11
having a substrate and a head core portion formed on the substrate, and a
magnetic disk (hereinafter also referred to as a disk) 110 as a recording
medi um The nmagnetic disk 110 is rotated by a spindle notor 111. The
magnetic head slider 11 is supported by a tip of one end of a suspension
12. The other end of the suspension 124js attached to a driving arm 131.
The magnetic head slider 11 is arranged facing a surface of the magnetic
di sk 110. The driving arm 131 is nade of, for exanple, die casting in

whi ch al unilnuifig.s3 isselan view of theliniagnetig hethidmsdeniblyppavietved fadmo
conprises a carriage section 120

- 10- prosbeed dFigt 4és hapessictionhl vitey diken HWtle Hirbéfion bPhrRRed AlopBi NI
the magnetic head slider 11 on a track of the magnetic disk 110. The
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turning round the pivot 121 and an act uat or 3 conprising a voice coil

Car i age E§?°%i&?‘ﬁﬂs‘nfounfﬂ#‘ﬁ*a%5v Sl éi‘s’&'?ee ISC‘?”@ AGatatishdidfn; oc,
ragnet i o nind dteh G2, éﬂwhd@u%i 9BEhEt oL Conet tute a érl 'nci pal part
U poses of | 1T udkt SR B 3FS Thed Pudhbmnen ese“t headssBmply 0icomeginsin | n
Flg. 5 In lﬁenm%(:g%gi?ilc heag ?}de(xz' ldlI &';.slll(d %I?ep glrlggelfsml? ?g f(r)rlz‘a g&géér%in%eﬁl%

magnetic head slider 11. The suspension 12 includes a flexure 12A as an

ﬂexible suspension and a load beam 12B as a rigid suspension. The

magnetic head slider 11 corresponds to “a head slider” of the present

invention. The suspension 12 corresponds to “a slider suspension member”

of the present invention.

As shown in Fig. 1, the magnetic head slider 11 is substantially a
rectangular parallelepiped. A magnetic head element 14 and bonding pads
15a-15d for inputting and outputting a signal are formed on an element
forming surface 11a which is one side end surface lof the magnetic head slider
11. The magnetic head element 14 includes at least either an inductive
magnetic transducer for writing or a magneto resistive element (MR
element) for reading-out, for example. The magnetic head element 14
corresponds to “a head element” of the present invention.

The flexure 12A, which is a part of the suspension 12, is made of a
thin stainless steel sheet having a thickness of, for example, about 25 pm.

The flexure 12A is fixed to an edge of the load beam 12B so that the flexure

12A operates as a gimbal integrally with the magnetic head slider 11. Four



assenbly may be provided for each surface of a plurality of nagnetic disks
110, as necessary. Figs. 1 to 4 show the principal part of the
head assenbly according to one enbodi nent of the present invention and
specifically show a partial constitution of the magnetic head slider 11
and the suspension 12 shown in Fig. 5. Since a head slider suspension
according to the enbodi ment of the prepent invention is enbodied by the
head assenbly according to this enbodinent, the head slider suspension

wi |l be described bel ow together wth the head assenbly. Fig. 1is a

per spect i viead patterns 16a-36dmsiipputioatputodignahines gre foredvbapprsimiaivtly whi ch
Is placed with a surface facing a recording nedium (hereinafter referred

to as an aalongethieiloggthiof tleefledide DEA wikh afbigiRaldténd pactesh i3d€ (retdr tgoWar d,
as viewed obliquely fromabove. Fig. 2 is a cross sectional view taken in

the direct Fgss. 8fardl 4P iShetwries. | iTH 1|n|suld.t11'i’ép§tt3m 31fls not sho ann'l:Eg% s.yis a

plan view of the magnetic head assenbly, as”viewed from a ove 4 is a

cross secthand viRehaalodih 1 fhd %f;ﬂg Bogd 18- iihe Paliling! bthd V-1 V Of

Fig. 3. In Fig 3 neti owWn an ap03|t|on

in which t 1 I.S unted 1,S |nd|cat
phant om | |ﬁ S?Hﬂal n l.@o&gl 21'13 'g a% attcern ﬁ%rresggngﬁégm apn i'ilf‘ n 1 and
2, the nmagn conprlses t he magneti c head slider 11 and

the suspe ng%% Ilzoet?tgﬂg %rﬁﬁﬁ%Jf {I}Vr‘?é‘t

The lead patterns 16a-16d are formed using copper (Cu) or gold (Au),
or alternatively, a thin film pattern having copper and gold which are
stacked. One ends of the lead patterns 16a-16d are connected to four
bonding pads 17a-17d formed on the flexure 12A, respectively. | The other
ends of the lead patterns 16a-16d are connected to connecting terminals (not
shown) for connecting to an external circuit. The bonding pads 17a-17d are
electrically connected to the bonding pads 15a-15d on the magnetic head
slider 11 side, respectively, by, for example, a gold ball 21 or the like. The
gold ball 21 is not shown in Fig. 1.

The load beam 12B is made of a thick stainless steel sheet having a
thickness of, for example, about 62-76 pm. The flexure 12A is fixedly
bonded to the load beam 12B at a plurality of spot welding points (e.g., a spot
18) by, for example, laser welding. A convex dimple 19 for pressing a back
surface 11c of the magnetic head slider 11 is formed near the tip of the load
beam 12B. The dimple 19 is in point contact with a gimbal portion 12Aa of
the flexure 12A. To the gimbal portion 12Aa is fixedly bonded the back
surface 11c of the magnetic head slider 11, thereby preventing the magnetic

head slider 11 from moiring in the direction in which the magnetic head



magnetic head slider 11. The suspension 12 includes a flexure 12A as an

fl exi bl e suspension and a | oad beam 12B as a rigid suspension. The

magnetic head slider 11 corresponds to "a head slider" of the present
invention. The suspension 12 corresponds to "a slider suspension nenber”

of the present invention. As shown in Fig. 1, the magnetic head
slider 11 is substantially a rectangul¢g_parallelepiped. A magnetic head
el enent 14 and bondi ng pads 15a-15d for inputting and outputting a signal
are formed on an element fornming surface 1la which is one side end surface
of the nmagebder 1haestbwitatddfrorhthe sk fdawewiaed e st figamres)t 14 i ncl udes at

| east either an inductive nagnetic transducer for witing or a magneto

resistive el enent Ag¥Rowsl @nPids) 3f0id 4,egtdify OMépackss 38xBTRl®mpdsedprgnet i c
head el ement 14 corresponds to "a head el ement” of the present invention.

The flexur méllaé«tingwgm bi¥ca® pblyiRfidé NRryHEPSPBPLlkd Ar %éleggggppﬁ%ﬂ;[edt hin
ee

stainless steel s t having a thickness” of, for exanple, errjm
et N e L e R S L e
Toa- 160 as PARTRICR iR Partstibe femeed2a ¢ Fremeppthsadsidsr LERea he
and 4) i n BURBGR T are QBitks eRGbBLBYEIGR BIARTGLRGhe SRaRYS HABLInT |
between. The spacers 31a-31e are for keeping the back surface 11c of the

magnetic head slider 11 parallel to an upper surface of the gimbal portion
12Aa when the magnetic head slider 11 is placed on the gimbal portion 12Aa
of the flexure 12A. If the magnetic head slider 11 is placed directly on the
gimbal portion 12Aa using adhesive without the spacers 31a-31e, the
magnetic head slider 11 may be fixedly bonded to the gimbal portion 12Aa
while being inclined in accordance with the form of the applied adhesive.
However, there is a space previously created to be filled with the adhesive
between the magnetic head slider 11 and. the gimbal portion 12Aa by the
spacers 3la-3le, as in this embodiment, whereby such a problem is avoided.
Preferably, the spacers 31a-31e are formed from the same insulating
material and in the same process as the insulating material and process of
the insulating pattern 31f as described below, for example. The thickness of
the spacers 31a-31e is set to about 10-20 pum, for example. The spacers
31a-31e correspond to “insulating spacers” of the present invention.

In this embodiment, both of the spacers 31a and 31c are T-shaped in
plan view. The spacers 31a and 31c are arranged so that their protrusions

face each other. Both of the spacers 81b and 31d are rectangular in plan



and 2. The |l ead patterns 16a-16d correspond to "wiring patterns" of the
present invention. The insulating pattern 31f corresponds to "an insulating
pattern" of the present invention. The | ead patterns 16a-16d are
formed using copper (Cu) or gold (Au), or alternatively, a thin film
pattern having copper and gold which are stacked. One ends of the |ead
patterns 16a-16d are connected to four.jpondi ng pads 17a-17d formed on the
flexure 12A, respectively. The other ends of the lead patterns 16a-16d are
connected to connecting termnals (not shown) for connecting to an

ext ernal cwvievwi t Thalspats@lbamh8id hte atvahgedeso thatothel motiusicenobtieed to

t he bondi ng pads 15a-15d on the nagnetic head slider 11 side,

respect i vekyacery 31acind3teatesartdwivhdd heltiveed the sphersi 398 add81d90Thebal |
21 is not shown in Fig. 1. The | oad beam 12B is made of a thick

| - - . 76
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[err]m The flexure 12A is fixedly bon eam 1

plurality ghodPat tlgf%tgﬂillg%%ﬁeé &ﬂnunﬁea%grtcﬁ?elsg%a}c@s 3i§_ric‘18xanpl e, laser

wel di ng. A convex pressing a ace c of the
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As shown in Figs. 3. and 4, a wide area extending from the upper
surface of the spacers 31a-31e to the surface of the gimbal portion 12Aa
through the side surfaces of the spacers 31a-31e is covered with a conductive
pattern 32 which is selecti.vely formed and has very low electrical resistance.
The conductive pattern 32 is formed by stacking a thin film made of, for
example, copper (Cu) and a thin film made of gold (Au). However, the
conductive pattern 32 may have a structure in which other metals are used.
The magnetic head slider 11 is placed on the spacers 31a-31e with the
conductive pattern 32 in between. The magnetic head slider 11 is fixedly
bonded to the gimbal portion 12Aa by adhesive 33 filled into a concave space
surrounded by the spacers 31a-31le. In this state, the back surface 11c of
| the magnetic head slider 11 is closely bonded to the conductive pattern 32.
Thus, the back surface 11c of the magnetic head slider 11 is electrically
connected to the gimbal portion 12Aa through the conductive pattern 32.
The conductive pattern 32 corresponds to “a conductive pattern” of the

present invention.

As described above, the bonding pads 15a-15d on the magnetic head



- 13- slider 11 is levitated fromthe di sk (downward in the figures).

As shown in Figs. 3 and 4, a group of spacers 3la-3le conposed of

i hsul ating resin such as polyimde, acrylics or the like are selectively
formed in a predetermined pattern in an area of the surface of the ginbal
portion 12Aa, which is a part of the flexure 12A. The magneti head sli der
11 is to be placed in this area on thejginbal portion 12Aa with the
spacers 3la-31le in between. The spacers 3la-3le are for keeping the back
surface 11c of the nmagnetic head slider 11 parallel to an upper surface of
t he gi nbal shder 1bsidelfradonded tolthe bagdig paded@a-dl7idder thelfléaurel rediden t he
gi nbal portion 12Aa of the flexure 12A. |If the magnetic head slider 11 is

pl aced di r esdpeytivelyt bg theigobd(Anpball @1. 12Aa usi ng adhesive without the
spacers 3la-31le, the magnetic head slider 11 may be fixedly bonded to the

gi mbal portion 12pge bukd bﬁtlilﬁﬂé‘ﬂuﬂé’PiA!i‘ﬁ&uHihé‘ﬂ?&éﬂﬁﬂﬂ%di‘tfoB 1918, for m of

t he applied adhesive. However, there is a space previously created to be
filled wthele ' 0aR g@qc -5 | 4. t he
gi nbal por tglleon ﬁ%%g&%/ﬁé?ﬁ%&gi pac grs %ﬁ%}%@ e,Hea%llg%ﬂg%lE idéggé%é%rlaﬁg‘gt , Wher eby
such a pro ' vV . rLaker abl t he spacers, 31a-.3 are tmed from
the same i nsurHI glth?tr%lg &n‘gggra}rgﬁlgac?q%;mﬁ% "SB’rPé’%ﬁPg% %wggngfﬁg. i'nsi‘ i ng
material apd _pro . qf _the insulating pattern 31f as descyibed below, for
exanpl e. ﬁ%“@ﬁﬁéﬁ“ﬁ’%ﬁ‘%’ﬁ a t%%méﬂ%ﬁ%‘?t?gﬁl - 3@&“?5‘” gn stafig piogtriaigy 39
[err]m for exanple. The spacerg d’:‘»la- 3le_correspond to "insulating
spacers” ofeRerated euthe magnatic head shider 11 side, thestatieplegtmeity flowst h of t he
spacers 3la and 31c are T-shaped in plan view. The spacers 3la and 31c are
arranged s&onhthe bagk surface die phHthe magneticdhradoslider. 1 Bmwami thehe spacers
31b and 31d are rectangular in plan

grounded housing 140 for the disk apparatus through the conductive pattern

32 and the flexure 12A.

Preferably, conductive adhesive is used as the adhesive 33.

However, non-conductive adhesive may be used. The reason is that the

back surface 11c of the magnetic head slider 11 is electrically connected to

the gimbal portion 12Aa by the conductive pattern 32.

Preferably, isotropic conductive resin adhesive is used as the

conductive adhesive. However, anisotrépic conductive resin adhesive may

be used. The isotropic conductive resin adhesive achieves its electrical

conductivity due to the contact of conductive fillers in a sufficient quantity

mixed into an adhesive layer. On the contrary to the isotropic conducfive

resin adhesive, the anisotropic conductive resin adhesive has a thin adhesive

layer while the quantity of the conductive fillers in the adhesive layer is

reduced as greatly as possible. The anisotropic conductive resin adhesive is

in a conductive state because of the contact of the conductive fillers in the

thickness direction normal to the adhesive layer, whereas this adhesive is in



-14- " view. The spacers 31b and 31d are arranged so that the protrusions of
the spacers 3la and 31c are sandw ched between the spacers 31b and 31d.
The spacer 31e is substantially circular in plan view. The spacer 3le is

| ocated about at the center in the area surrounded by the spacers 3la-31d
(specifically, at the position corresponding to the dinple 19 of the |oad
beam 12B). However, the arrangement afj4hese spacers 3la-3le is not
limted to the pattern shown in Fig. 3 and can be appropriately changed.
As shown in Figs. 3 and 4, a wide area extending fromthe upper surface of
t he spacer 8 ®hacBknctivetshateshedamse oblittla eontadh aff the conductiirflletshinotlgh t he
side surfaces of the spacers 3la-3le is covered with a conductive pattern

32 whi ch i direetien tpavellyl foovheeatlaatved Byey horibainat dectioap! resi stance. The
conductive pattern 32 is formed by stacking a thin fil mnade of, for

exanpl e, copper (AmongtHeanhtdrialldfltheHalRsRe 996 of thY isoHMSY &ndddifre

conductive pattern 32 may have a structure in which other metals are used.

The magnet j&ihsAthesivedat %&dv%olet-ﬁgﬁgg%sh{‘&z BRESH slfsfglemr?&gif@tgﬂi‘gﬁ e

conductive pattern 32 1 n between. magneti c I xedl y
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electrical &A/g) and metal coating plastic particles. Desirably, a particulate matter
having an average particle diameter of about 0.5-2 pm or a flaky matter
having an average particle diameter of about 5-10 pm is used as the particle
of the conductive filler, in the case of silver, for example.

On the other hand, among the material of the adhesive layer of the
anisotropic conductive resin adhesive is the thermosetting resin which sets
by ultraviolet-light irradiation and heat, e.g., the epoxy resin. Examples of
the conductive fillers include the metallic particles such as silver.(Ag) and
the metal coating plastic particles. Desirably, the particle of the conductive
filler has an average particle diameter of about 3 pm and a maximum
particle diameter of about 10 pm, in the case of silver, for instance. The
anisotropic conductive resin adhesive containing acrylic resin and silver
powders mixed therein can be prepared by mixing silver powders, urethane
acrylate and acrylate, for example. This anisotropic conductive resin is set
in the following process: while a load of, for example, 2.0 kg weight/cm? is
applied to the resin, the resin is irradiated with the ultraviolet light having
an accumulated quantity of light of, for example, 3000 mJ/cm?; then the resin

i8 heated for 30 minutes at 120C, for example. The adhesive in which the



connected to the ginbal portion 12Aa through the conductive pattern 32.
The conductive pattern 32 corresponds to "a conductive pattern” of the

present invention. As descri bed above, the bondi ng pads 15a-15d
t he magneti c head - 15 -

slider 11 side are bonded to the bonding pads 17a-17d on the flexure 12A
side, respectively, by the gold (Au) bgfl 21. The base of the

flexure 12A including the ginbal portion 12Aa is electrically connected

a housing 140 for the magnetic di sk apparatus through the driving arm 13
and ot her conteartaftsilvehpowders i the dcryliciresirhizusbout 40460%scatehd uséd asgrou
potential. Thus, when static electricity is generated on the magnetic he

slider 11 shelaniddteopit abhduethiwsiesinadhebives from the back surface 1lc o
the magnetic head slider 11 toward the grounded housing 140 for the disk

appar at us t hr oughNeke, £ Atittitfon yErhRahhBhBtic ﬁ%a&%sﬁrggll% gﬁggﬂget}f_@bﬁbl@e%v&-

Pref erably, conductive adhesive is used as the ad

non-conducﬁhg&%gﬁ%éﬁﬁngﬁwﬁ&bél'ﬁ?scgrﬁﬁaﬁon is that the back surface

11c of the nagnetic is electrically connected to the ginb

MR I TG ST v —— e

ani sotr opi Cl:nf(:)%rx]l% f:otnI i\éeperrﬁ)srin?e '{jnhﬁfei %{)?.lorvrvai}{ng manner: in Fig. 5, when the
magnetic disk 110 is not rotated, the magnetic head slider 11 pressed by the
suspension 12 and the magnetic disk 110 are in contact with each other.
When the magnetic disk 110 is rotated, an air flow is generated between the
magnetic head slider 11 and the magnetic disk 110 and thus a lift is
generated. Thus, the magnetic head slider 11 is separated and levitated
from the surface of the magnetic disk 110, angl the magnetic head slider 11 is
moved relatively to the magnetic disk 110 while holding a slight distance by
a balance between the lift and a pressing force applied by the suspension 12,
whereby information is recorded on or reproduced from the magnetic disk |
110. Such a recording and reproducing method is called a CSS (Contact-
Start-Stop) method.

Even if static electricity is generated due to a slide of the air bearing

surface of the magnetic head slider 11 on the surfacé of the magnetic disk
110, or a very short distance between the magnetic head slider 11 and the
surface of the magnetic disk 110 rotating at high speed, and so on, static
electricity flows from the back surface 11c of the magnetic head slider 11 to
the gimbal portion 12Aa through the conductive pattern 32 (the conductive

pattern 32 and the adhesive 33 when the adhesive 33 is conductive).
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be used. The isotropic conductive resin adhesive achieves its el ectrical
conductivity due to the contact of conductive fillers in a sufficient
quantity mxed into an adhesive layer. On the contrary to the isotropic
conductive resin adhesive, the anisotropic conductive resin adhesi ve has a
thin adhesive layer while the quantity of the conductive fillers in the
adhesive layer is reduced as greatly apgpossible. The ani sotropic
conductive resin adhesive is in a conductive state because of the contact
of the conductive fillers in the thickness direction normal to the

adhesi ve | ¥yathermmpecsimticelectxititysflowsite the grounded housing 140 for the

- 16- a nan-conductive state because of little contact of the conductive

fillers i nmdgnetitidisk apparsparsafhirehgh ¢hé ldeivial sy €31 ayRristherdférnt al
direction). Anong the material of the adhesive |ayer of the
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cures by ultraviolet-light irradiation and thernosetting resin sets
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12Aa, as described above.

As described above, according to the magnetic head assembly of this
embodiment, the magnetic head slider 11 is placed on and fixedly bonded to
the insulating spacers 31a-31e with the conductive pattern 32 in between,
which connects the upper surface of the spacers 81a-31e for placing the
magnetic head slider 11 thereon and the surface of the gimbal portion 12Aa.
This structure improves grounding properties of the magnetic head slider 11
and ensures that the magnetic head element 14 of the magnetic head slider
11 can be prevented from being damaged by the influence of the static
electricity,. compared to the case where the magnetic head slider 11 is
connected to the gimbal portion 12Aa by the conductive adhesive alone.
Moreover, there is no need for an additional process of forming a ground
connection portion in an outer periphery of the magnetic head slider 11 after
the bonding, because the magnetic head slider 11 is connected to the ground
only by bonding the magnetic head slider 11 to the gimbal portion 12Aa.

Moreover, the presence of the conductive pattern 32 allows a

sufficient ground effect to be obtained, even if the non-conductive adhesive



by ul'traviolet-light irradiation and heat, e.g., the epoxy resin. Exanpl es
of the conductive fillers include the netallic particles such as silver -
(Ag) and the netal coating plastic particles. Desirably, the particle of
the conductive filler has an average particle diameter of about 3 [err]m
and a maxi num particle dianeter of about 10 [err]m in the case of silver,
for instance. The anisotropic conductipp_resin adhesive containing acrylic
resin and silver powders m xed therein can be prepared by m xing silver
powders, urethane acrylate and acrylate, for exanple. This anisotropic
conduct i vecorgaimngnaeinduativenfilléoot the conducoivesathesivid leavingealbwof , for
exanple, 2.0 kg weight/cnferr] is applied to the resin, the resinis

i rradi at edcomtent bheonddstine flled ahd ghiis lew icbAdudtivitg GueTUkelaideBURIEH t Y Of
light of, for exanple, 3000 mJ/cnferr]; then the resin is heated for 30

m nutes at elbéffi@il rbbistdie) §X a88d 8s tADAdRERSI¥E ITheiBFE, tHte is n

- 17 - content of silver powders in the acrylic resin is about Z?0-60%can
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function o? the magnetic asse above-

fi t] ] n L .. . . In the magneti c head
ass elngr;algﬁﬁg\y{:%ljrd&i ﬁé& Qﬁ%%%%yo%ﬁglﬁ%ﬁcwmﬂ %ﬂ%&?w@z PﬁﬁY‘F'g?Fﬁed i n t he
foll ow n ANEr jpei.N Fi 5. when the magnejic disk 110 is not rotated,
t he mgngt%ﬁﬁesé’éﬁglﬁpg@ahﬂl:&%@“ﬁ% E?e[“ﬁ e‘iuspensi on 12 and the magnetic
. . : ( .
disk 110 are in Ctﬁfétﬁgﬁ o\fﬁntlane a((::turci)ng(%lrle head assembly according to the

embodiment of the invention]

Next, a method of manufacturing the head assembly according to
this embodiment will be described. Since a method of manufacturing the
head slider suspension according to this embodiment is embodied by the
method of manufacturing the head assembly according to this embodiment,
these methods will be described below together.

In the method of manufacturing the magnetic head assembly
according to this embodiment, firstly, the magnetic head element 14
including the inductive magnetic transducer for writing and the magneto
resistive element for reading-out is formed on the substrate made of altic
(AL;O4TiC) by the process of forming a thin film by using a photolithography
technique. Then, the magnetic head slider 11 is formed through the process
of polishing the air bearing surface, the process of dividing the element by
machining, and so on. DLL may be formed as a protective film on the air
bearin'gr surface 11b. |

Next, the insulating pattern 31f and the spacers 31a-31e made of

polyimide or the like are simultaneously formed on the disk-facing surface of



When the magnetic disk 110 is rotated, an air flowis generated between the
magnetic head slider 11 and the magnetic disk 110 and thus a lift is
generated. Thus, the nmagnetic head slider 11 is separated and levitated
fromthe surface of the magnetic disk 110, and the nmagnetic head slider 11
is noved relatively to the magnetic disk 110 while holding a slight

di stance by a bal ance between the |ifigmnd a pressing force applied by the
suspension 12, whereby information is recorded on or reproduced fromthe
magnetic di sk 110. Such a recording and reproducing nethod is cal I.ed a CSS
(Cont act - I8t Hexwis: b ofithdsdspension 12 by Brimting, sheat lamiistidn br they liks,
generated due to a slide of the air bearing surface of the magnetic head
slider 11 for extaepler f Sthe thiickrivssighe spacats Ha-31dandtha iNQulntisor t

di stance between the nagnetic head slider 11 and the surface of the

magneti ¢ dpattedd 1F & Sdti tagforedbintiples ABGWE 160120 |5, 88 deStrMdLab@ECt riCity
flows fromthe back surface 11lc of the nmagnetic head siider 11 to the

gi mbal portion 12%gxd mh@_wmg&&efﬂyigﬁ11i6u§}]ﬁﬁ£ﬁ@5§%&|%§(%%b§s dggapivﬁt&rxe

pattern 32 and the adhesive 33 when e adhesive rve).
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el ectrici tgléc&gre)lating, for example. At the same time, the conductive pattern 32 is

et

selectively formed across a predetermined area covering the upper and side
surfaces of the spacers 31a-31e and the surface of the gimbal portion 12Aa.
The conductive pattern 32 is formed from the same material and in the same
process as the material and process of the lead patterns 16a-16d and the
bonding pads 17a-17d. The conductive pattern 32 has, for example, a two-
layer structure of copper and gold as described above. The thickness of the
conductive pattern 32 is set to 2-3 pm, for instance.

Next, the area surrounded by fhe spacers 31a-31e on the gimbal
portion 12Aa is selectively coated with the ultraviolet-curing isotropic
conductive resin adhesive, for example, by a microdispenser, printing or the
like, for example. However, the isotropic non-conductive resin adhesive
may be used as mentioned above. The adhesive 33 may be applied to the
magnetic head slider 11 or to both of the magnetic head slider 11 and the
gimbal portion 12Aa.

Next, the magnetic head slider 11 is positioned and placed on the
gimbal portion 12Aa of the flexure 12A. Subsequently, while a

predetermined load (e.g., about 2.0 kg flem?) is applied to the magnetic head



conductive adhesive is nore desirable for the adhesive 33 because this
adhesi ve 33 also contributes to the function that static electricity flows
from the back surface 11lc of the nagnetic head slider 11 to the ginbal
portion 12Aa, as described above. As described above, according
to the magnetic head assenbly of this enbodinent, the magnetic head slider
11 is placed on and fixedly bonded to _gfe insulating spacers 3la-3le with
t he conductive pattern 32 in between, i ch connects the upper surface of
t he spacers 3la-3le for placing the magnetic head slider 11 thereon and

t he surf acelidér fligths abhésipeB38iisirradieted withthe tultizivislet light andhezitedindi ng
properties of the magnetic head slider 11 and ensures that the nagnetic
head el enent algreditétieinsddeeiperatiard wloreby thd hdhasivee3Pisaesd edThagm bei ng
darmaged by the influence of the static electricity, conpared to the case

where the RRgMeAdtetiichendbldeY 111 figed 66 PRE EiRHal Portith 92ARANAMHLHLK 124

by the conductive adhesive alone. Mreover, there Is no need for an
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magneti c h@ﬁ%%ﬁgpo%koégzéﬁnnect ed to the ground only by bonding the

magneti ¢ hea e ginbal portion 12Aa.. Mor eover, the

resence of the cgnducti e ttern WS suf ficigent ~ound, effect to
Ee obt ai ned, even&nef‘g’t'ii’@vl??dﬁgﬁ%Rﬁaﬁi%géﬁw&ﬁ%é‘lagnetm head sfider ileIde
- 19 -

are bonded to the bonding pads 17a-17d on the flexure 12A side, respectively,
by using the gold ball 21.

| Then, the ultraviolet-curing resin (UV resin) may be applied and
cured by ultraviolet-light irradiation and heating in order to protect the ball
bonding portion, as needed.

As described above, according to the method of manufacturing the
magnetic head assembly of this embodiment, the magnetic head slider 11 is
bonded and fixed to the gimbal portion 12Aa of the flexure 12A by the
adhesive 33 after forming the conductive pattern 32 connecting the upper
surface of the spacers 31a-31e with the surface of the gimbal portion 12Aa.
Thus, the back surface 11c of the magnetic head slider 11 can be surely
connected to the ground through the conductive pattern 32 and the flexure
12A, regardless of whether or not the adhesive 33 is conductive. It is
therefore possible to effectively prevent the magnetic heéd element 14 from
being damaged by static electricity when the magnetic head assembly is
used.

Moreover, according to this embodiment, the presence of the

conductive pattern 32 permits the sufficient ground effect to be obtained,



containing no conductive filler or the conductive adhesive having a | ow
content of conductive filler and thus | ow conductivity (i.e., relatively
‘high electrical resistance) is used as the adhesive 33. Therefore, there
is no problemthat durability is deteriorated due to the reduction of
adhesion. In other words, the damage by static electricity can be
effectively prevented while sufficient;?dhesive strength is ensured.

[ Met hod of nmanufacturing the head asseé% y according to the enbodinent of
t he invention] Next, a method of manufacturing the head assenbly
accor di ng ewven ifiile rorbeshdwtiveradhesive casainingono Gmhetiveniiidiosk tHe _
manuf acturing the head slider suspension according to this enbodinent is

enbodi ed byornidectiverddiadivg having 2 idw con@nt W cBRAGCHRES fillBr ¥ndahekdbRy t O
this enbodi ment, these nethods will be described bel ow toget her.

In the met osthekiviBngleddeltindy High @f&@ﬁbb&é&?&ﬁn@@%@ ik asﬁ;ﬁgodrdﬂesﬂ'gt 0

this enbodinent, firstly, the magnetic head el enent” 14 1 ncl udi ng

i nductive BBINALILrdstfSHY sgggéﬁg v(v;f#c 0% v&&t%uggag@gi@s Igﬁ;é)géeill\éﬁt

el ement for reading-out 1s me he “substrate

phot of 1 1 nodruns Phedbbiibs SaB R HER. O R, ek fritel pvaat Pl e ey Rape
i vi di'ng. ¢ FE CPERERTY K5 vERethy hR go0% HPraDORY BIRAMP L  or mod 2 &
"nsul ati g pat  eroRtveRntn e copdiment ihesReubaties spacessiiant ieonr ¢ he
|Tke are Sévrﬂljclz}; t?l?ee I%Uasgln%tifc(ilrer;?idslginertlhleisdtiosblia- Lﬁigg %r: lij'éxfn?gde il(l) fche same
process and from the same material as the process and material of the
insulating pattern 31f. Thus, a manufacturing process is simplified.
Furthermore, in this embodiment, the conductive pattern 32 is
formed in the same process and from the same material as the process and
material of the lead patterns 16a-16d and the bonding pads 17a-17d. The
manufacturing process is also simplified in this respect.
Moreover, in this embodiment, the magnetic head slider 11 is
fixedly bonded to the gimbal portion 12Aa by the adhesive. Therefore, only
one bonding process is necessary, as described above. In contrast, in a case
with a sheet previously formed into a film, such as an anisotropic conductive
sheet of the related art, two bonding processes, i.e., temporary bonding and
final bonding are required. In this embodiment, a lead time can be
therefore reduced compared to the case in which the anisotropic conductive
sheet is used. Additionally, unlike the related art, this embodiment can
ensure the bonding and conductivity between the head slider and the

suspension in only one process.



- 20°- the flexure 12A of the suspension 12 by printing, sheet |am nation
or the like, for exanple. The thickness of the spacers 3la-3le and the
insulating pattern 31f is set to, for exanple, about 10-20 [err]m as
descri bed above. Next, the | ead patterns 16a-16d and the bondi ng
pads 17a-17d are selectively formed on the insulating pattern 31f by
sputtering, vapor-phase epitaxy such aggvapor deposition or |iquid-phase
epi taxy such as electroplating, for exanple At the sane tine, the
conductive pattern 32 is selectively formed across a predeterm ned area

covering the uppeAltnughithe presefiairvenciont lies bear dsseribbd iy eandrdlited
surface of the ginbal portion 12Aa. The conductive pattern 32 is forned

fromthe sageheeitiodiheadtheprelentBiRntiontieafot 1AiteAeoTRE Abbek and process
of the lead patterns.16a-16d and the bonding pads 17a-17d. The conductive

pattern 32chffodilment %ﬂrﬁHeQnV@nthﬁ can! B $4rishdly thodifieq %%g%ﬁ nifld, gp! d as

descri bed above. The thickness of the conductive patter I's set to 2-3

S1a 316 on PhaRbREdbodiment, Jkefg‘%éfﬁtéﬁéé?ﬁ%ﬁ?@f%‘fpﬁ%gﬁig e hagpghecer s
ot o Cha AR RS UL s B IBRESE e BB LB
33 mmy be. ARG {s‘a dhesﬂ% et Papgags %v%ip 8 0% bRy ther
magneti c heg te%lalo 3 plan S%r;%et he ginbal portion 12Aa.
In Fig. 8, the conductive pattern 32 is formed into one piece having
no notch (opening) over the whole thereof so that the adhesive 83 is in
contact with only the conductive pattern 32 close-formed on the surface of
the gimbal portion 12Aa. However, the present invention is not limited to
this example. For example, one or more opening patterns may be formed on
thé conductive pattern 32 so that the adhesive 33 is in direct contact with the
sﬁrface of the gimbal portion 12Aa through this opening pattern. In this
case, the fixed bonding between the magnetic head slider 11 and the gimbal
portion 12Aa can be ensured even if the contact between the surface of the
gimbal portion 12Aa and the conductive pattern 32 is not very firm. The
conductive pattern 32 may be divided into a plurality of portions.
Moreover, although the suspension 12 has the structure including
the flexure 12A having the gimbal portion 12Aa and the load beam 12B in
this embodiment, the present invention is not limited to this embodiment
aﬁd is applicable to the suspension having any other structure.

Moreover, although the magnetic head assembly has been described

in this embodiment, the present invention can be applied to any other



Next,” the magnetic head slider 11 is positioned and placed on the ginbal
portion 12Aa of the flexure 12A. Subsequently, while a predeterm ned |oad
(e.g., about 2.0 kg f/cnferr]) is applied to the nmagnetic head _

- 21 - slider 11, the adhesive 33 is irradiated with the ultraviolet |ight
and heated at a predeternined tenperature, whereby the adhesive 33 is
cured. Thus, the magnetic head slider_d4_is fixed to the ginbal portion
12Aa and the back surface 11c of the magnetic head slider 11 is surely

el ectrically connected to the ginbal portion 12Aa. Next, the
bondi ng padecotfingland veptdincirgapparatneseigsla slagnéisopiicaldicadandedblyo t he
bondi ng pads 17a-17d on the flexure 12A side, respectively, by using the

gol d ball @hd an optical healh@dseniilp. ul travi ol _et-cu_ri ng resin (W _resi _n) may
be applied and cured by ultraviolet-light irradiation and heating in order

to protect the bahk de@ﬁ’i'ﬁgd‘gbw,taicé’&diﬂét@?ﬁé’ﬁgadﬁlider sumﬁ%&&ﬁ%ﬂ bed

above, according to the nethod of manufacturing the nag eag assenbl y

R L T R T
1 Con0uC i BBk BF R GONMIFL LA GRS 5eBhe HRRARES
surface 11ghé) I:or} uectwmieg;?aettttiafn o%axga:lsrltiagnﬁhgltiie(i%ar:]idbsﬁi(feli'raei\;l t¥1e ground

potential is formed on the slider suspension member as a base for supporting

the head slider. Thus, the head slider is automatically connected to the

ground when the head slider is fixedly bonded to the slider suspension

member. Accordingly, no grounding work is necessary aside from the work

of mounting the head slider on the head slider suspension. Therefore, the

head slider can be connected to the ground while the ﬁanufacturing is

simplified.

In the head slider suspension, the head assembly, the method of
manufacturing the head slider suspension or the method of manufacturing
the head assembly according to an aspect of the present invention, the
insulating spacer is formed on the surface of the slider suspension member,
and the conductive pattern is formed so that at least the surface of the slider
suspension member is maintained at the ground potential and that the
conductive pattern spreads across an area extending from an upper surface
of the spacer to the surface of the slider suspension member. Thus, a
sufficient space to be filled with the adhesive is created by the spacer. In
addition, although the head slider is placed on and fixed to the spacer, the

surface of the slider suspension member is electrically connected to the head



connected to the ground through the conductive pattern 32 and the flexure
12A, regardl ess of whether or not the adhesive 33 is conductive. It is
therefore possible to effectively prevent the magnetic head el enent 14 from
bei ng damaged by static electricity when the magnetic head assenbly is

used. Mor eover, according to this enbodi nent, the presence of the
conductive pattern 32 permts the suffieggent ground effect to be obtained,
- 22 - even if the non-conductive adhesive containing no conductive filler

or the conductive adhesive having a |ow content of conductive filler and
thus | ow hddndyithetcpnfincive patteani valhat lis,phediendt slideal candsd edrarecedd i s
used as the adhesive 33. As a'result, the adhesive which is not so viscous

and thus has thegeblird!regasdless of whepket befotthe dhekied fillbddhts the spgcedamage
by static electricity can be effectively prevented while good workability

i s mai ntai Rgde filled with thd'RARENIPS is bdhddetiveeodi nent, the insul ating
spacers 3la-3le on which the magnetic head slider 11 is to be placed-are

formed in the samen (R BERASIARY shERERLR, G FedPAIhMIyothd HRtREPEESS and

material of the 1i1nsulating patter a m cturing process is

A S T T
E;g? i?; a_rll_ ge q%taﬁreis%lem%fly taggorldler?gd toD g}lgﬁ{erll'sas%)gc 3 316 t%eaﬁ]r%sérrl]te int%/%rﬁg{orr]lg t g ds
conductive pattern is formed from the same material and in the same process
as the material and process of wiring patterns for transmitting the signal
inputted to or outputted from the head element. Therefore, the
manufacturing process is simplified. |
In the head slider suspension, the head assembly, the method of
manufacturing the head slider suspension or the method of manufacturing
the head assembly according to still another aspect of the present invention,
the spacer is formed from the same material and in the same process as the
material and process of the insulating pattern'formed for insulating wiring
patterns from the slider suspension member. Therefore, the manufacturing
process is further simplified.
Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to

be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.



manuf'acturing process is also sinplified in this respect.

Moreover, in this enbodinent, the magnetic head slider 11 is fixedly

bonded to the ginbal portion 12Aa by the adhesive. Therefore, only one

bondi ng process is necessary, as described above. In contrast, in a case

with a sheet previously fornmed into a film such as_an ani sotropi-e——

conductive sheet of the related art, t@g.bonding pr I

tenporary bonding and final bonding are required. Ilfﬂﬁmmﬂwﬂ“wt a

| ead tinme can be therefore reduced conpared to the | [ t4e

ani sot r opi Vhahthelaimed issheet is used. Additionally, unlike the related

art, this enbodi nent can ensure the bonding and conductivity between the

head slider and the suspension in only one process.

- 23 - Al t hough the present invention has been described above as

related to the embodi K& sliddiesudpRasidh domhking? is not limted to the

above enbodi nent and the invention can be variously nodified. For exanple,

in the above enbgdy; s ' I ! i

magnet o head: of f4ureh PUspHROR Sl ANAGE for AP AURRCA el ABr |

spacers 31g. ' . I h s shown in Fig. 3 but
Hav %?ﬁ\ég;btq?ﬁﬂﬁt ‘ﬁ?\l &af%l'&gﬁ fe1stﬁgg 5g&ramagpgr ?eprpﬁuﬁné' 3. the

may have any ot ttern or a : . .
over t e wiBRERBR Gy Edm B e deleTnlagd aebudise tisdifth; ana "' O (oPent N9

a conductive pattern formed so as to spread over at least the slider

suspension member, for maintaining the head slider at a ground potential

when the head slider is mounted on the slider suspension member.

2. A head slider suspension according to claim 1, further
comprising a wiring pattern for transmitting a signal inputted to or
outputted from the head element, wherein the conductive pattern is formed
from the same material and in the same process as the material and process

of the wiring pattern.

3. A head slider suspension according to claim 1, wherein the

conductive pattern includes a conductive thin film having at least one layer.

4. A head slider suspension according to claim 3, wherein the

conductive thin film is made of metal.

5. A head slider suspension according to claim 4, wherein the

metal contains at least either copper or gold.



contdact with only the conductive pattern 32 close-forned on the surface of
the ginbal portion 12Aa. However, the present invention is not—timted to
t his exanple. For exanple, one or nore opening/paLLern§/ﬁE§nb rmed on
the conductive pattern 32 so that the adhesive 33 .S \“NE‘S‘\?M act with
the surface of the ginbal portion 12Aa through \[\ mw h

a

ern. In
this case, the fixed bondi ng between the._.magnet sl%i der 11 and the

gi nbal portion 12Aa can be ensured even if the contact between the surface
of the ginbal portion 12Aa and the conductive pattern 32 is not very firm
The conductive pattern 32 may be divided into a plurality of portions.

Mor eover, although the suspension 12 has the structure including the

fl exure 12A havi ng. t Achgadrslidernsuspensiol’?dopdiigttoccldipad, heaked 2B in this

enbodi nent, the present invention is not limted to this enbodinment and is
appl i cabl e compiriinguspensi on having any other structure. : Mor eover ,
al t hough the magnetic head assenbly has been described in this enbodinent,

the present invengi Riastafie Qﬁsﬂ%@iﬂge%écgr QE!Décﬁ{rElg" formed on a surface .of the
- 24 - recording and reproduci ng apparatus, e.§., a nagnheto-optical head

nbl o |y d i b b ,
cssenty - AlePRusbligh el ToFBlins  ppoceto b BUEASHED SGERRLS, 0y o
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slider is mounted on the slider suspension member.

7. A head slider suspension according to claim 6, wherein at least
the surface of the slider suspension member is maintained at the ground

potential.

8. A head slider suspension according to claim 7, wherein the
conductive pattern is formed so as to spread across an area extending from

an upper surface of the spacer to the surface of the slider suspension

member.

9. A head slider suspension according to claim 6, further
comprising a wiring pattern for transmitting a signal inputted to or
outputted from the head element, wherein the conductive pattern is formed
from the same material and in the same process as the material and process

of the wiring pattern.

10. A head slider suspension according to claim 6, wherein the



~ fhe tonductive pattern for maintaining the head slider at the ground
potential is formed on the slider suspension nenber as a base for——

supporting the head slider. Thus, the head slider is autonmaticall
‘connected to the ground when the head slider is fj mml‘ﬂ“wmlmﬁ
slider suspension nenber. Accordingly, no groundi Hm ’
aside fromthe work of nounting the heggl-slider on*thé head" sI% der
suspensi on. Therefore, the head slider can be connected to the ground
whil e the manufacturing is sinplified. In the head slider
suspensi ongondmctiveapbtdeseindlydes & conduttive tiin filam hixaing at lepst boeflayer. sl i der
suspension or the nethod of manufacturing the head assenbly according to
an aspect of the present invention, the insulating spacer is formed on the
surface of the slider suspension nenber, and the conductive pattern is

fornmed so that ati]eaathdddesifdérisi@pensiohhRestdifigto clisPe0swhereiaruher is
mai ntai ned at the ground potential and that the conductive pattern spreads

across an agsduNEhTN {OMaAB ¢fRR&n1sur face of the spacer to the

surface of tlﬁtgusﬁder suspenisﬁ on rrengbyer. Thus, a sufficient space to be
filled wth the adhesive is created by the spacer. In addition, although
the head slider is placed on and fixed to the spacer, the surface of the

25T S Taor bylfnoRaA AN SsRERpH SHREREE0 e RTHEER R Can be

connect ed

t he
ary

metal contains at least either copper or gold.

13. A head slider suspension according to ciaim 6, further
comprising a wiring pattern for transmitting a signal inputted to or
outputted from the head element and an insulating pattern provided for
insulating the wiring pattern from the slider suspension member, wherein
the spacer is formed from the same material and in the same process as the

material and process of the insulating pattern.

14. A head slider suspension according to claim 6, wherein the

spacer is formed as the pattern which is divided into a plurality of portions.

15. A head slider suspension according to claim 6, wherein the

spacer is made of insulating resin.

16. A head slider suspension according to claim 15, wherein the

insulating resin is polyimide.



to thHe ground, regardl ess of whether or not the adhesive filled into the
space to be filled with the adhesive is conductive. 1n the head

sl i der suspension, the head assenbly, the method of manufacturing the head
slider suspension or the method of manufacturing th

according to anot her aspect of the present inventionﬂlmgﬁ“mnammm
pattern is formed fromthe same materiapgand in the sanec prioceisss as the
-material and process of wiring patterns for transmtting the signal
inputted to or outputted fromthe head el enent. Therefore, the

manuf act uri ng pr otéssAiheash agsenfhlgdomprising: | n the head slider
suspensi on, the head assenbly, the nethod of manufacturing the head slider
suspensi on or theaheatadlidet hawing adicad elgmenlt o anlbaas sihblt Ye@zdgbng t o
still another aspect of the present invention, the spacer is forned from

the same neéegrddalcigNthformhtion SRR 2 $R68etaemiNgd r@@irﬂfﬂ%’ﬁ‘heﬁ'i'&iml?r ocess of
the insulating pattern forned for insulating wiring patterns fromthe

slider suspensi ona GREBLEuspERRIG] Metnb Apavd f&té{fy gigling.rtﬁgiiﬁdisiif(fe?r t her

sinmplified. Obvi ously many nodi fi1cations ariations of the
present igyantion are possible in the light of the above teachings. It is
therefore to be understood that within the scope of the appended cl ains

the invention I’TB.X C(t))]gdl?ét%?é Il)gt%grr(l) oq‘%;e g()e ag Qgrs]plgesads gVee(.’:fl aftl l(éngi! %i’ledﬁffferrl bed.

suspension member, for maintaining the head slider at a ground potential.

18. A head assembly according to claim 17, further comprising a
wiring pattern for transmitting a signal inputted to or outputted from the
head element, wherein the conductive pattern is formed from the same

material and in the same process as the material and process of the wiring

pattern.

19. A head assembly according to claim 17, wherein the conductive

pattern includes a conductive thin film having at least one layer.

20. A head assembly according to claim 19, wherein the conductive

thin film is made of metal.

21. A head assembly according to claim 20, wherein the metal

contains at least either copper or gold.

22. A head assembly according to claim 17, further comprising:



Vihat is clained is: 1. A head slider suspension conprising:

a slider suspension nenber as a base for supporting a ﬂmmm m ng a
head el ement for at |east either recording or reproduci Hl' @m,
on/froma predeterm ned recording nedium and Eonduot | ve =+
pattern formed so as to spread over at |east the slider suspen5| on nenber,
for maintaining the head slider at a grggnd potential when the head slider
is mounted on the slider suspension nmenber. 2. A head slider
suspensi on according to claim1, further conprising a wiring pattern for
transmitting a si gt\iasrc epetinsdatmgspacensplectiedly foomeidrom tisasuehesrefit |
wherein the conductive pattern is formed fromthe sanme material and in the

sane proceshe atideheuspdission inanbenfoe eeatiny a bpacetd b fillediwithdhesive
3. A head slider suspension according to claim1, wherein the conductive

pattern i ndetdesn 3hée BedE Glides ahld tfhefdlid@r@%%b@ﬂslah hé@berone |ayer.
4. A head slider suspension according to claim3, wherein the conductive

thin filmis made of netal. 5. A head slider suspension
according to claim4, wherein the netal contains at |east either copper or

gol d. 23. A head assembly according to claim 22, wherein at least the

surface of the slider suspension member is maintained at the ground

potential.

24. A head assembly according to claim 23, wherein the conductive
pattern is formed so as to spread across an area extending from the upper
surface of the spacer to the surface of the slider suspension member is

continuously covered with the conductive pattern.

25. A head assembly according to claim 22, further comprising a
- wiring pattern for transmitting a signal inputted to or outputted from the
head element, wherein the conductive pattern is formed from the same
material and in the same process as the material and process of the wiring

pattern.

26. A head assembly according to claim 22, wherein the conductive

pattern includes a conductive thin film having at least one layer.

27. A head assembly according to claim 26, wherein the conductive

thin film is made of metal.



- 27" - 6. A head slider suspension according-to-claim-1,

further conprising: _ at | east one insulati r selectively
formed on a surface of the slider suspension nenberJMﬂmmi "ﬂu IH"#;pace
to be filled with adhesive between the head slider arg tne, "

suspensi on nenber when the head slider is nounted on the slider suspension

menber . 7. A head slider sugpension according to claim®6,
wherein at |east the surface of the slider suspension nenber is maintained
at the ground potential. 8. A head slider suspension according

to claim7, wherein the conductive pattern is forned so as to spread
across an area extending from an upper surface of the spacer to the

surface of the sl pger AshsdibasdediblyRobRling to claim 27, wlerdinlthadnetdlder
suspensi on according to claim®6, turther conprising a wiring pattern for

transm tti pgnfaink 3badtBithdraddpber 8F goRt putted from the head el ement,
wherein the conductive patternis forned
29. A head assembly according to claim 22, wherein the head
slider is fixedly bonded to the slider suspension member by the adhesive

filled into the space to be filled with the adhesive.

30. A head assembly according to claim 29, wherein the adhesive

is conductive.

31. A head assembly according to claim 30, wherein the adhesive

is made of resin containing at least silver.

32. A head assembly according to claim 22, further comprising a
wiring pattern for transmitting a signal inputted to or outputted from the
head element and an insulating pattern provided for insulating the wiring
pattern from the slider suspension member, wherein the spacer is formed
from the same material and in the same process as the material and process

of the insulating pattern.

33. A head assembly according to claim 22, wherein the spacer is

formed as the pattern which is divided into a plurality of portions.



fromthe same materi al
of the wiring pattern.

gloﬁldtTcﬁ vghg;teit grﬁlhiGncl udes a conductive thin film ha““‘“l mu ““uumﬁ“j}

| ayer .

11. A head slider suspension accordihg to‘cldin’ 10}

and in the same process as the material and process
10. A head slider suspension according to

wherein the conductive thin filmis nagg.of netal. - 12. A head
sl i der suspension according to claim11l, wherein the netal contains at

| east either copper or gold.

13. A head slider suspension

according to cl ai 846, Afheadhassemidymaccaiding 4o WlainnP2 pahessin therspheanism tti ng

a signal

| nputted to or

pattern pravadicof ingulatingvédhi ng the wiring pattern fromthe slider

suspensi on member, wherein the spacer is formed fromthe sane materi al
In the sane process as the material and process of the insulating pattern.
14. A head slider suspension according to claim®6, wherein the

35. A head assembly according to claim 34, wherein the insulating

resin is polyimide.

36. A method of manufacturing a head slider suspension
comprising the steps of:

forming a slider suspension member as a base for supporting a head
slider having a head element for at least either recording or reproducing
information onffrom a predetermined recording medium; and

forming a conductive pattern on at least the slider suspension
member, for maintaining the head slider at a ground potential when the

head slider is mounted on the slider suspension member.

37. A method of manufacturing a head slider suspension according

to claim 36, further including the step of:

selectively forming at least one insulating specer on the surface of
the slider suspension member, for creating a space to be filled with adhesive
between the head slider and the slider suspension member when the head
slider is mounted on the slider suspension member,

wherein the slider suspension member is formed so as to maintain

at least the surface of the slider suspension member at the ground potential,

and

outputted fromthe head el enent and an insul ating

and



| spacer is formed as the pattern which is divided Lnl@—a«pmﬁr"ﬁf’
portions. 15. A head slider suspension accordin
wherein the spacer is nmade of insulating resin. u““‘m‘!i ! mga

n |s

sl i der suspension according to claim15, wherein t

pol yi m de.

A head assenbly conpri sing: _ agpead sl i der havi ng a head el errent
for at |least either recording or reproducing information on/from a

pr edet ermi ned recordi ng medi um a slider suspension nmenber as a

base for supportithe ¢cinsluctive petietey is formdd so as to spread aorabscin gsegat t er n
formed so as to spread over at |east the slider suspension nenber, for

mai nt ai ni ngxtemlihg febrs thd eippet sarfiice wifdhe epaedrsab the surface of the sBde head
assenbly according to claim 17, further conprising a wring pattern for
transm tti Basperdi@aerhberit ted to or outputted fromthe head el ement,
wherein the conductive pattern is formed fromthe same material and in the
same process as the material and process of the wiring pattern.

38. A method of manufacturing a head slider suspension according
to claim 37, wherein the spacer is formed from the same material and in the
same process as the material and process of an insulating pattern formed for
insulating witing patterns for transmitting a signal inputted to or outputted

from the head element, from the slider suspension member.

39. A method of manufacturing a head slider suspension according
to claim 36, wherein the conductive pattern is formed from the same
material and in the same process as the material and process of the wiring
patterns for transmitting a signal inputted to or outputted from the head

element.

40. - A method of manufacturing a head assembly comprising the
steps of:

manufacturing a head slider having a head element for at least
either recording or reproducing information on/from a predetermined
recording medium;

manufacturing a slider suspension member as a base for supporting
the head slider; and |

forming a conductive pattern on at least the slider suspension



I9. A head assenbly according to claim17, wherein_the conductive pattern

i ncludes a conductive thin filmhaving at | east one Tayet___ 20. A
head assenbly according to claim19, wherein the c \ﬁrrr flmis
made of netal. 21. A head assenbly accorWI]ﬂM I”

wherein the netal contains at |east either copper /ﬁmiﬁil 22.

A head assenbly according to claim 17, guyrther conprising:
- 30 - at | east one insulating spacer selectively forned on the
surface of the slider suspension nmenber, for creating a space to be filled
wi t h adhesmyembés tfoe amihbeinieg the hedd slideslat hgrelihdpotemdaknsi on nenber .

23. A head assenbly according to claim22, wherein at |east the surface of
the slider suspension nmenber is nmintained at the ground potential.

24. A head assenbly according to claim 23, wherein the conductive.

41. A method of manufacturing a head assembly according to
claim 40, further including the steps of:

selectively forming at least one insulating spacer on the surface of
the slider suspension member, for creating a space to be filled with adhesive
between the head slider and the slider suspension member; and

fixedly bonding the head slider to the slider suspension member by
the adhesive filled into the space to be filled with the adhesive,

wherein the slider suspension member is formed so as to maintain
at least the surface of the slider suspension member at the ground potential,
and

the conductive pattern is formed so as to spread across an area
extending from the upper surface of the spacers to the surface of the slider

suspension member.

42. A method of manufacturing a head assembly according to
claim 41, wherein the spacer is formed from the same material and in the
same process as the material and process of an insulating pattern formed for
insulating wiring patterns for transmitting a signal inputted to or outputted

from the head element, from the slider suspension member.

43. A method of manufacturing a head assembly according to

claim 40, wherein the conductive pattern is formed from the same material



patt&rn is fornmed so as to spread across an area extending fromthe upper
surface of the spacer to the surface of the slider suspension nenber is
continuously covered with the conductive pattern. 25. A head
assenbly according to claim?22, further conprising a wring pattern for
transmtting a signal inputted to or outputted fromthe head el enent,
wherein the conductive pattern is fornegsf.romthe same material and in the
same process as the material and process of the wiring pattern.

26. A head assenbly according to claim22, wherein the conductive pattern
i ncl udes a angrishidte seane Moce‘sslamtha\mm@rnal drebproceseof wysng patterns for 27. A
head assenbly according to claim26, wherein the conductive thin filmis
made of nettpdnsmitting a signal inputted to or outputted from the head elemeat. -

28. A head assenbly according to claim27, wherein the netal contains at

| east either copper or gold. 29. A head assenbly according to
claim 22, wherein the head
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slider is fixedly bonded to the slider suspension nenber by the adhesive
filled into the space to be filled with the adhesi ve. _ 30. A head
assenbly according to claim?29, wherein the adhesive is conductive.

31. A head assenbly according to claim30, wherein the adhesive is nade_ of
resin containing at |east silver. -36- 32. A head pRuSSHREY HAGCREEN Mg
to claim22, further conprising a wring pattern for tiransmrggriAmgna si gnal
|nputted to or outputted fromthe head elenent and an FmsutatTmg partern
provided for insulating the wiring pattern fromthe slider suspension
menber, whe@ABSFRAGT spacer is forned fromthe sane material and in the
sane process as the material and process of the insulating pattern.

33. A head assenbly according to claim22, wherein the spacer is forned as
the pattern t Mw*tl

- 32p- mmﬂ Nﬁw&%%lﬂng% allr%ﬂgz v%erel n the

- spacer is nade of i1 nsulating resin.

A head slider suspension and a head assembly which can prevent
damage to a head element caused by static electricity in a magnetic disk
apparatus or the like while simplifying a manufacturing process, improving
workability and enhancing durability, and a method of manufacturing the
same. A gimbal portion for supporting a magnetic head slider is a part of a
flexure of a suspension of a magnetic head assembly. Insulating spacers are
formed on the gimbal portion, and a conductive pattern connecting the upper
surface of the insulating spacers and the surface of the gimbal portion is
formed. The magnetic head slider is bonded and fixed to the gimbal portion
by adhesive. A ground electrode of a back surface of the magnetic head
slider can be surely connected to the ground through the conductive pattern

and the flexure, regardless of whether or not the adhesive is conductive.
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35. A head assenbly according to claim34, wherein the insulating resinis
pol yi m de. 36. A nethod of manufacturing a head slider
suspensi on conprising the steps of: form ng a slider suspension
menber as a base for supporting a head slider having a head el enent for at
| east either recording or reproducing information on/froma predeterm ned
recordi ng nmedi um and . formng a c £ductive pattern on at |east the
slider suspension nenber, for naintainﬁhgp he head slider at a ground
potential when the head slider is nounted on the slider suspension nmenber.
37. A nethod of manufacturing a head slider suspension according to claim
36, further including the step of: sel ectively formng at |east
“one insulating specer on the surface of the slider suspension nenber, for
creating a space to be filled with adhesive between the h@ad slider and

t he slider suspension nenber mheZAFhe head slider is nmounted on the slider
suspensi on nenber, wherej'n the slider suspension
so as to maintain at least the gurface of the slider sus}en5|on menber at
the ground potentitl, and 11b

15b 15d

12Aa

{
2V 12

19 - 12B
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the conductive pattern is formed so as to spread across an area extending
fromthe upper surface of the spacers to the surface of the slider
suspensi on mnemnber. 38. A nethod of manufacturing a head slider
suspensi on according to claim37, wherein the spacer is forned fromthe
sanme material and in the sanme process as the material and process of an

i nsulating pattern forned for insulati%f L ting patterns for transmtting
a signal inputted to or outputted from head el ement, fromthe slider
suspensi on mnenber. 39. A nethod of manufacturing a head slider
suspensi on according to claim 36, wherein the conductive pattern is forned
fromthe sane nmaterial and il HEOEsame process as the nmaterial and process
of the wiring patterns for tqans@itting a signal inputted to or outputted

fromthe head elenent. = =70, met hod 3fkbndduf act uri ng a head
assenbly conprising thel[ st Z a manuf/act uf i H@Aahead sl i der
havi ng a head el enent fpr a %?§§§§§either recor di b pr oduci ng

i nformati on on/from a pyedef g4 m ned i um

manuf acturing a slider gusp : rting the head

slider; and 17a~.\_ (_ : =
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form ng a conductive pattern on at |east the slider suspension

- 34 - menber, for maintaining the head slider at a ground potential.
41. A nethod of manufacturing a head assenbly according to claim 40,
further including the steps of: selectively formng at |east one

i nsul ati ng spacer on the surface of the slider suspension nmenber, for
creating a space to be filled with adhe%gxp bet ween the head slider and
the slider suspension nenber; and 3ixed|y bondi ng the head slider
to the slider suspension nmenber by the adhesive filled into the space to

be filled with the adhesive, wherein the slider suspension nmenber

is formed so as to maintain at |east the surface of the slider suspension

menber at the ground potential, and t he conductive pattern is

formed so as to spread across an are 12é quding fromthe upper surface of

the spacers to the surface of the slfigqr] suspension nmenber. 42.
~ A method of manufacturing a head asgenply according to claim41l, wherein

the spacer is formed12mthe a%gf material and in the sanme process as the
-material and process df an insudlbtiing pattern forrepsfor
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=Tnsﬁ“l’ating wiring patterns for transmtting a signal inputted to or
outputted fromthe head el enent, fromthe slider suspension nenber.

43. A nethod of manufacturing a head assenbly according to claim 40,
wherein the conductive pattern is forned fromthe same materi al

- 35 - and in the sane process as the™8Terial 'and process of wring
patterns for transmtting a signal inputted to or outputted fromthe head
el ement . '

ABSTRACT

HEAD SLIDER SUSPENSION AND HEAD ASSEMBLY, AND METHOD
OF MANUFACTURING THE SAME. '

A head slider suspension and a head assembly which can prevent

damage to a head element caused by static electricity in a magnetic disk

i apparatus or the like while simplifying a manufacturing process, improving
workability and enhancing durability, and a method of manufacturing the
same. A gimbal portion for supporting a magnetic head slider is a part of a
flexure of a suspension of a magnetic head assembly. Insulating spacers are
formed on the gimbal portion, and a conductive pattern connecting the upper
surface of the insulating spacers and the surface of the gimbal portion is
formed. The magnetic head slider is bonded and fixed to the gimbal portion
by adhesive. A ground electrode of a back surface of the magnetic head
slider can be surely connected to the ground through the conductive pattern

and the flexure, regardless of whether or not the adhesive is conductive.
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