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*¥159159* - 1 TITLE OF THE D SUSPENSI LY, | CE
AND HEAD SUSPENSI ON ASSENB“IWW Rl NG I\/ETHC]DQ\IQS\@%}[!) _gsﬁHE
| N\VENTI ON 5 The present inventiagipel ates to a head suspension .assenbly
incorporated in a disk device, a disk device, and a head suspension
assenbly manufacturing nethod. As a magnhetli c -di sk device, there has been
conventionally known a hard disk drive (which will be 10 sinply referred

to as an HDD hereinafter) which is used as an external storage device of,
e.g., a conputer system The HDDrimcdmdest aiyvegneto di sk provided in a
case, a spindle notor which supports and drives to 15 rotate the magnetic
di sk, a head sHBERRNSUSREMSTENDAFSENBAY¢chDEIEKI DEFICEf eANBAdHEADaS an HSA
hereinafter) having a head which reads/wites information with respect to
the magneti c dPSEKPIHBHTHONJASEEMRALENYANHEREEURINGNHEAH®DI ce coil notor which
oscillates the HSA. 20 The HSA has a slider chip to which the head is
formed, -a suspension havi ng BREKSROYED & FH&: (TAVHST I&N an end t her eof

t hrough a flexure, and an arm which supports a base end portion of the
suspensin. The present invention relates to a head suspension

~assembly incorporated in a disk device} a disk device,
.and a head suspension assembly manufacturing method.
As a magnetic disk device, there has been
- conventionally known a hard disk drive (which will be
10 simply referred to as an HDD hereinafter) which is used
as an external storage device of, e.g., a computer
system.
The HDD includes a magnetic disk provided in
a case, a spindle motor which supports and drives to
15. " rotate the magnetic disk, a head suspension assembly
(which will be referred to as an HSA hereinafter)
having a head which reads/writes information with
respect to the magnetic disk mounted at an end thereof,
" and a voice coil motor which oscillates- the HSA.
20 The HSA has a slider chip to which the head is
- formed, a suspension having the slider chip attached at
an end thereof through a flexure, and an arm which
Supports a base end portion of'the_suspension.
A wiring pattern is formed on the suspension and the
25 arm, the slider chip is bonded and fixed to the flexure

on the wirihg pattern, and the head is electrically

connected to the wiring pattern. —_—
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A wring paﬁF@Fﬁ“is formed on the suspension and the 25 arm the slider
chip is bonded and fixed to the flexure on the wiring pattern, and the
head is electrically connected to the wiring pattern. I I 1 I I 1 I 1 I |
N e Y O Y I (Y B € 0o 10 o e R
Further, the HSA supports the base end portion of the armby a bearing
assenbly so as to be capable of swveling, and it can hence oscillate by
the voice coil notor and nove the head provided at the end of 5
oscillation to an arbitrary position on the magnetic disk. That is,
information can be rFeathérpmhaddSM stibportst ohthpapageadi podtsknbyft he
head by rotating the magnetic disk and oscillating the HSA. Incidentally,
at this nonentthe herslbylex loddpisgighsépbly $bies bo baecapgheei ocfdi sk by
the pressure of air generated by rotation of the nmagnetic disk. A surface
of the slider shipelhinah dxdopposed hencheosaghbete bdi skeivotakl edidn Air
bearing Surface (which will be referred to as an ABS hereinafter). 15 In
recent years, N@EOr tdedimeYeaskeiheaderrovii daghpht teapaeft9fof conputers,
applications which _require highly advanced processing are becom ng

wi despread andPi®e! trlaHeR t §° o0 datal b dE¥sRed: F&on| pr BAgi RgINFhéFef or e,

the demand for_ realization of 20_|arger capacity H .S I Nncreasing.
Furthermore, &S¥he mh?thl?goﬁ%%ﬁfgﬂ gﬁn b%o?%gﬁl T'H8chi*He such as

a
written into_the magnetic disk by the head by rotating
the magnetic disk and oscilléting the HSA.
Incidentally, at this moment, the slider chip slightly

10 flies on the magnetic disk by the pressure of air
generated by rotation of the magnetic.disk. A surface
of the slider chip which is opposed to the magnetic
disk is called an Air bearing Surface (which will be
referred to as an ABS hereinafter).

15 | In recent years, with the increase in the
throughput capacity of computers, applications which
require highly advanced processing are becoming
widespread and the quantity of data processed is
increasing. Therefore, the demand for realization of

20 larger capacity HDDs is increasing. Furthermore, as
the HDD which is mounted on a portable machine such as
a notebook computer, the demand for reduction in size

" is also increasing.
In order to realize an HDD with a large capacity

25 “and small dimensions, the recording density of the
magnetic disk storage medium must be increased.

As methods for increasing the recording density,



* a nbtebook conputer, the demand for reduction in size is also increasing.
In order to realize an HDD wth a | arge capacity 25 and snmall di nensi ons,
the recording density of the nagnetic disk storage nedi um nust be

i ncreased. As nethods for increasing the recording density, 3 increasing
the linear recording density along the track direction and increasing the
recording density along the radial directd or of the magnetic disk while
narrowi ng the track width and the track pitch are 5 utilized. In
particular, in order to increase the linear recording density, data nust
be recorded onihbeeangnegt thedl$kenit heaogti¢ag aegBetiyc agbadi ehle ardck
sufficient magnetic strength. In order to realize 10 this, a flying height
of the slider dhrectiom &éhé imageetingdibk mesbrbengt denlsizgdaland a flying
posture nust be very stable. In the case of manufacturing a conventi onal
HSA, however,tkéncadiat déneetippi 06t fhef mehaeslicddd skhivplile 15 _
mechanical |y positioned with respect to the flexure provided at the end of
t he suspensi om@aREcdtRached byac dHé@FOe?néi§b?a@éﬁ§§tpéﬁcbhérﬁivot, i.e.,
a tolerance is large, and it is very hard to set the attachnent position
of the stider %F?blg%da desi gned val ue. 20 Wen the tol erance of the pivot

viates from the design val ue and becones l.arge, a flyi hei ght
de n pgr%9cu ar, ?n_order O 1lncCTrease tH% qqnearg

recdrding density, data must be recorded on
the magnetic disk with a steep magnetic gradient and
sufficient magnetic strength. In order to realize
10 this, a flying height of the slider chip from the
magnetic disk must be stabilized, and a flying posture
must be very stable.
In the case of manufacturing a-convéntional HSA,
however, since the center (pivot) of the slider chip is
15 meéhanically positioned with respect to the flexure
provided at the end of the suspension and attached by
adhesive, displacement of the pivot, i.e., a tolerance
is large,.and it is very hard to set the attachment
position of the slider chip to a designed value.
20 When the tolerance of the pivot deviates from
the designed value and becomes large, a flying height
of the slider chip deviates from a designed value, .and
a pitch or roll is generated in the slider chip, which
leads to an unstable flying posture. When the flying
25. posture of the slider chip becomes unstable, a steep
magnetic gradient and sufficient magnetic strength

cannot be imparted to the magnetic disk, and a linear



“ of the slider

generated in the slider chip, which
When the flying 25 posture of the slider chip becones unstable,
magneti ¢ gradient and sufficient nmagnetic strength
t he magnetic disk, and a linear 4

magneti c di sk

increase in the capacity of the HDD can not

chip deviates froma designed value, and a pitch or roll is

| eads to an unstable flying posture.
a steep

cannot be inparted to
recording density with respect to the

cannot be increased. Al so, 4eduction in size of the HDD and

be attai ned. 5 BRI EF SUWARY

OF THE I NVENTION I n view of the above-described drawbacks, it is an object
of the presentréavedingndeénsprovivdieharbeapdctstispehe ongasserbldy swhi ch
enabl es a high-density recording with respect to a disk. 10 To achieve
this aim accocanngttbeannembededent Adko,t hedpcésent innverei oM, t here
provi ded a head suspension assenbly, a slider chip including a head

attached to a ShspERBi andt hnoughse fthekxbeecapheisli @ér téki Phbeicag et on
the flexure which is 15 horizontally set, solder being set between at

one first |andefaEredned-the slider Chlp and at | east one
formed at a predeterm ned p05|t|on on_th
at | eastone first

is
bei ng

| east

second. | and
| exure in _accordance with this

| and, aPRI %@t%U%MAgﬁlﬁng%%lﬁﬁvgwﬁﬁpyaneously fused, 20

the slider chip bei sub ecte el f n ed t.q the flexure
by utilizing the su?gag eﬁ§|gﬁe B2ve-A TRy Widue) acks, it i3

10

15

20

25

an object of the present invention to provide a head
suspension assembly which enables a high-density |
recording with respect to a disk. |

To achieve this aim, according to an embodiment of
the present invention, there is provided a head
suspension assembly, a slider chip including a head
being attached to a suspension through a flexure,
the slider chip being set on the flexure which is
horizontally set, solder being set betwéen at least one
first land formed on the slidér chip and at least one
second land formed at a predetermined position on the.
flexure in accordance with this at least one first

land, all sets of solder being simultaneously fused,

. the slider chip being subjected to self alignment and

fixed to the flexure by utilizing the surface tension
of the solder.

Further, according to the embodiment of the
present invention, there is providéd a head suspension
assembly manufacturing method comprising: fixing and
adjusting an inclinafion of a suspension in such

a manner that a flexure becomes substantially



" of the solder. Further, according to the enbodi nent of the present
invention, there is provided a head suspension 25 assenbly manufacturing
met hod conprising: fixing and adjusting an inclination of a suspension in
such a manner that a flexure becones substantially - S horizontal;
setting a slider chip on the flexure; setting solder between at |east one
first land formed on the slider chip and:&t 4 east one second | and forned
at a predeterm ned position on the flexure in 5 accordance with the at-

| east one first land; sinmultaneously fusing all sets of solder; and

subj ecting thehstidentahipsettiebf aakildaeenichipt on téspedtextare;he fl exure
by utilizing the surface tension of the solder. 10 According to the

enbodi ments, thetsindesotHep banwebe stbjleetsédone Felrfs talliagmimgiormsict h
respect to the flexure by utilizing the surface tension of the solder set
bet ween t he fiestthadssédendchandendThér dkasd, oniee sesiongerl agidl [fodoed not
have to be nmechanically positioned 15 and bonded to the flexure as with the
prior art, andattﬁep§?ﬁﬁg?r@hpﬁdcﬁﬁsﬁéléécﬁpaﬁéﬁyf&@§WFﬁoﬁéU and attached
to the flexure. Additional obj ects an& advant ages of the jnvention wll be
set forth in tﬁ%caégépFBtW6ﬁhmﬁp€haFo Féﬁ§ oRfd T1FE Y A st will be obvi ous

from the desor{ptl,ppanghul%y 6:183 090 BLeY 3t Leg 2l thgd nvention. The

subjecting the slider chip to self alignment with
fespect to the flexure by utilizing the surface tension
of the solder.

10 According to the embodiments, the slider chip can
be subjected to self alignment with respect to the .
flexure by utilizing the surface tension of the solder
set between the first and second lands. Therefore, the
slider.chip does not have to be mechanically positioned

15 and bonded to the flexure as with the prior art, and
the slider chip can be accurately positioned and
attached to the flexure.

Additional objects and advantages of the invention
will be set forth in the description which follows, and

20 in part will bé obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.

25 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

in and constitute a part of the specification,



" advant ages of the invention may be realized and obtained by means of the
instrunentalities and conbinations particularly pointed out hereinafter.
25 BRI EF DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NG The accompanyi ng
drawi ngs, which are incorporated in and constitute a part of the
specification, 6 illustrate enbodi ments of the invention, and together
with the general description given above @&d-the detailed description of
t he enbodi nents given below, serve to explain the principles of the
invention. 5 FIG 1 is a perspective view schematically show ng an inner
structure of aibandtdask dmbwdimeatsdbrmigthe anveemhiod| mamnd ebgeheecpr esent
invention; FIG 2 is an enlarged bottomview showing the vicinity of an
end of a head sutpenhseogensselbHgsci@padoor diimgnt abavei rsid ¢heodi nent of
the present invention; FIG,3 is a side view showng the vicinity of the
end of the headetaspedsfdencaspéibhyoif| thst pabedimentEl Givenf bedowhe
horizontal direction; 15 FIG 4 is a perspective view schematically show ng
a slider chip 8¢¥rdehtd eBPLRénhERE Puspensiles adséhsl ynvgapiioned in FIG 2
and its peripheral structure; FIGS. 5A and 5B are views showi ng particle
shapes of sol der u&dH-f dr 15oRdPEG SPRE tdiVied &l ¢hiSsheapitdiced Livh Shewipmas, 4

to a flexure; FI 6 is vi ew showi ng, a i.fication that .
' ancanner structure o aghargoglsk %rlve according to an

embodiment of the present invention;
FIG. 2 is an enlarged bottom view showing the
vicinity of an end of a head suspension assembly

10 according to a first_embodiment of the present
invention;

FIG. 3 is a side view showing the vicinity of
the end of the head suspension assembiy illustrated in
FIG. 2 from the horizontal direction;

15 FIG. 4 is a perspective view schematically showing
a slider chip attached to the head suspension assembly
depicted in FIG. 2 and its peripheral structure;

FIGS. 5A and 5B are views shdwing particle shapes
of solder used for bonding the_slider chip depicted in

20 FIG. 4 to a flexure;

FIG. 6 is a view showing a modification that
a shape of a land used for bonding the slider chip is
modified;

FIG. 7 is a view showing a modification that

25 a land used for bonding the slider chip is added;

FIG. 8 is a view for illustrating a method for

subjecting the slider chip to self alignment by bonding



" a shape of a land used for bonding the slider chipis nodified; FIG 7 is
a view showing a nodification that 25 a |land used for bonding the slider
chip is added; FIG 8 is a view for illustrating a nethod for subjecting
the slider chip to self alignnent by bonding 7 - four corners of the slider
chip; and FIG 9 is an enlarged bottom view show ng the vicinity of an end.
of a head suspension assenbly according tlo a second enbodi nent of the
present 5 invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nent s
according to the present invention wll now be described in detai
hereinafter w tburrebenenseotothbesaddenpahybngaddawi ngs. 10 FIG 1 is a
perspective view showi ng a schematic structure of a hard disk drive 10
(which will be ref@lGedSt asasnaentBDged berteiomaftienw) shdivskgdenhece)

i ncluding a head suspensi on assenbly 20 (which will be referred to as an
HAS 20) accor dvhginbtgnoénbodenegnpfof hgbsdt baspeasénn amsembilgn. The HDD 10
has a case 12 which is opened on the wupper surface and has a rectangul ar
box-|i ke shapea@aerdangohoi fl GSEPAfedmboginenér ofhitbe PFesendwed to the
case by a plurality of screws and cl oses an opening at 20 an upper end of
the case® ThatlP¥eDFieR-1 shows the state that the top cover is renoved in

order to DETAILED DESCRIPTION OF THE INVENTION
Embodiments according to the present invention
will now be described in detail hereinafter with
reference to the accompanying drawings.

10 FIG. 1 is a perspective view showing a schematic
structure of a hard disk drive 10 (which will be
referred to as an HDD 10 hereinafter) (disk device)
including a head suspension assembiy 20.(which will be
referred to as an HAS 20) according to an embodimentlof

15. the present invention.

The HDD 10 has a case_12 which is opened on the
upper surface and has a rectangular box-like Shape and
a non-illustrated top cover which is screwed to the
case by a plurality of screws aﬁd closes an opening at

20 an upper end of the case. That is, FIG. 1 shows
the state that the top cover is removed in order to
illustrate the inner structure of the HDD 10.

In the case 12 are accommodated two magnetic
disks 16 (disks) which are an example of a magnetic

25 storage medium, a spindle motor 18 which supports and
drives to rotate the magnetic disks 16, four HSAs 20

having at each end a later-described magnetic head



“illustrate the inner structure of the HDD 10. In the case 12 are

accomodat ed two magnetic disks 16 (disks) which are an exanple of a
magnetic 25 storage nmedium a spindle notor 18 which supports and drives
to rotate the nmagnetic disks 16, four HSAs 20 having at each end a

| at er - descri bed magnetic head 8 which reads/wites data with respect to
the both sides of the nagnetic disk 16, & bearing assenbly 22 which
supports the HSAs 20 so as to be capable of swiveling wth respect to the
magnetic disks 16, a voice coil 5 nmotor (which will be referred to as a VCM
hereinafter) @Hdiokedetds/ewiveki dgtandipdsirkispeicitg teacheHHA R0 ,sidielsanp

| oad nmechani sm 25 which holds the magnetic head of each HSA 20 at a

posi tion di st antethéroagthéicndgnét L6, diasksattnghes sematl yr@gnefiichhead has
noved to 10 the outernost periphery of the magnetic disks 16, and a base
board unit 21.s¥ppehes, thenBRAEI REdsspaged tpr brt edpebdeuiof Isoameling ch
controls the operation of the spindle notor 18, the VCM 24 and the
magneti c headsWihPotf§BPeRE basENesSMBERRHLIGNIALsHE 1§, sér &mdgeosotiRe out er
surface of the bottomwall of the case 12. Each magnetic disk 16 is forned
on a base boarBOLPHr hBBLER, Well begrgdergedaftontsi @mVald hras imadien c
recordi ng | aye on the upper and | ower, surfaces .20 thereof. e magnetic
disk 16 is coaé?a???df??F gwfgegénﬁoﬁpglPG§P$&P8&nﬂu8a Fﬁ@'ggVndle not or

18 and held a ramp load mechanism 25 which holds the magnetic head
of each HSA 20 at a posiﬁion distanced from the
magnetic disks 16 when that magnetic head has moved to

10 the outermost periphery of the magnetic disks 16, and
a base board unit 21.

Further, a non-illustrated printed circuit board
which controls the operation of the spindle motor 18,
the VCM 24 and the magnetic heads through the base

15 board unit 21 is screwed on the outer surface of
the bottom wall of the case 12.

Each magnetic disk 16 is formed on a base board
formed of, e.g., glass or aluminium and has magnétic
recording layers on the upper and lower surfaces

20 thereof. The magnetic disk 16 is coaxially fiﬁted to
a non-illustrated hub of the spindle motor 18 and held
by a clamp spring 17. Furthermore, the two magnetic
disks 16 are driven to rotate by the spindle motor 18
at a predetermined speed.

25 The four HSAs 20 are caused to oscillate around
the bearing assembly 22 by the VCM 24, and the magnetic

head provided at each end is moved {sought) on



“by & clanmp spring 17. Furthernore, the two magnetic disks 16 are driven to
rotate by the spindle notor 18 at a predeterm ned speed. 25 The four HSAs
20 are caused to oscillate around the bearing assenbly 22 by the VCM 24,
and the magnetic head provided at each end is noved (sought) on 9 a
desired track on the magnetic disk 16. Then, data is read and witten with
respect to the nagnetic disk 16 through the nmagnetic head. As wll be
described later, the magnetic head is 5 formed to the | ater-described
slider chip used for formng a small gap between itself and the surface of
t he magnetic diskedbredhtsaski derthbi pagscattached 16. aThaher ddescrisbed

fl exure provided at the end of the | ater-descri bed suspension of the HSA
20, and 10 pressadeand wpptten wodthheesbedér tohithel naghetdicr eldtsikon 6 of t he
magneti c di sk by the spring function of the suspension. Mreover, during

t he operation ofireoheh HODe 1@aghéeis| hded.chip functions to cause the
magnetic head to fIX on the surface of 15 the magnetic disk 16 by a
substantially fixed élgﬁéhcbe Bgschébgdr lpitessutdegdrengttdd Bradtisg i on of
the magnetic disk 16. FIG is a partial bottomview showing the vicinity
of the ehd por??ﬁ%e%ft?hEh?E#@QGraGEEFHFHSdtélléérachﬂpspsé§b§8Fnent of the

resent invention seen fro he d| t|on ft ne |c disk 16. In
gddltlon %ormfng a smgli gap ween gtseg% ang surface of

the magnetic disk 16. This slider chip is attached to
a later-described flexure provided at the end of
the later-described suspension of the HSA 20, and

10 pressure is applied to the slider chip in the direction
of the'magnetic disk by the spring function of the
suspension. Moreover, during the operation of
the HDD 10, the slider chip functions to cause
the magnetic head to fly on the surface of

15 the magnetic disk 16 by a'substantially fixed distance
'by the air pressure generated by rotation of
the magnetic disk 16.

FIG. 2 is a partial bottom view showing the

vicinity of the end portion of the HSA 20 according to

20 a fifst embodiment of the present invention seen from
the direction of the magnetic disk 16. In addition,
FIG. 3 is a side view showing the vicinity of this end
portion from the horizontal direction. It is to be
noted that the flexure 3 is partially omitted for

25 clarifying the illustration and only the suspension 2
is cut at the center in FIG. 3 as a cross-sectional

view.



"FIG 3 is a side view showing the vicinity of this end portion fromthe
horizontal direction. It is to be noted that the flexure 3 is partially
omtted for 25 clarifying the illustration and only the suspension 2 is
cut .at the center in FIG 3 as a cross-sectional view - 10 The HSA 20
has a suspension 2 forned by a thin plate of stainless steel at the end of
"the non-illustrated arm A convex portiohO2a-which presses the slider
chip 5in the direction of the magnetic 5 disk 16 is forned at a
predeterm ned central position in the vicinity of the end of the
suspensi on 2. This ThavBfAp@At hes Aasuspkosiet £o0 fasmed pryotrude toward
the I ower surface side of the suspension 2 by partially thrusting a
predet er mi ned pothinoplate10ft hAbasnipeassore fikoimhet endppdr ther f ace si de.
Additionally, to the end of the suspension 2 is provided a |lift tab 2b so
as to protruden®hetbipndhfatofi eblis BuppBve&drpytira dBovaligls ®rElsEEsSr anp
| oad nechani sm 25 when the magnetic head 6 is arranged at 15 a position
di st anced fron¥@%e5hh§ﬁétFElHigleGFh¢h€lF?€%&P8 8ff GhfedagPeiithin plate
of staiq%ess teel Ls, aﬁcuratel¥ Eositioned and atta heq to the | ower
surface 3i de of+¥hel BuspeheFBRI22ETREPFRERGFEMITES: ERAS TAoRG SE/E O
suspension 2 and 20 forns_a, canti lever-1lik ate_piece.portion 3b (which
Wil he referrod Fheat ETROkR: Ohi B8 ShonEFerhar FuPpERS BN Y.

This convex portion 2a i1s formed so as to protrude
toward the lower surface side df the suspension 2 by
partially thrusting a predetermined position of '

10 the suspension 2 from its upper surface side.
Additionally, to the end of the.suspension 2 is
provided a lift tab 2b so as to protrude therefrom,
which is supported by the above-described ramp load
mechanism 25 when the magnetic head 6 is arranged at

15 a position distanced from the magnetic disk 16.

The flexure 3 formed by a thin plate of stainlesé
steel is accurately positioned and attached to
the lower surface side of the suspension 2.
The flexure 3 extends along the suspension 2 and

20 forms a cantilever-like plate piece portion 3b (which
will be referred to as a mount piece 3b hereinafter)
used for mounting.the slider chip 5 by forming
a substantially-U-shaped hole 3a in the vicinity of
the end of the flexure 3. This mount piece 3b 1is

25 pressed by the convex portion 2a of the suspension 2
and slightly pushed down in the direction of the

magnetic disk 16 from other portion. Further,



" used for mounting the slider chip 5 by formng a substantially-U shaped
hole 3a in the vicinity of the end of the flexure 3. This nount piece 3b
is 25 pressed by the convex portion 2a of the suspension 2 and slightly
pushed down in the direction of the magnetic disk 16 from other portion.
Further, - 11 a plurality of holes 3c are forned in the flexure 3. A
wiring pattern 4 connected to the magnetitlhead is forned on the surface
of the flexure 3. The wiring pattern 4 is formed by patterning copper
wires 4b on 5 polyimde filmd4a, it |eads. along the both edges in the

| ongi tudi nal darettrahibf dliehblexuBe Arkr doraenonn Ilthestflaxedeardm of the
HSA 20 through the suspension 2 and extends to the surface of the nount

pi ece 3b. There arehAfwdriogppetteirned 4lonpfectEq thee hhier imegrEdtiteheatl and
they are used for witing and reading data. Each end of these wires 4b
extends to thésnbermegi ebetBp. sEaéncendfothehd lesur ecGppeThel Mésingb al so
functions as a second | and according to the present invention. It is to be
noted that a cB¥EFerasd fayépragdi BYppavitesaion Fﬁép@épbéﬁem e M except a

part in the vici f the end of the wirin . In other words,
t he copper wirk® Bl¥§8 Sex g@eéaonF§ Fﬁagﬁeaégéﬁan§ thphédéﬁﬁ 3 the

wring patterp 4..20 bstant,i.ally.rect | ar. bl ock-1ike slider chip 5
st Pached ontRfelfBERESHTEEE 9heERFS0gn cenghe r1exBEE S tEoh

" a non-illustrated arm of the HSA 20 through
the suspension 2 and extends to the surface of
the mount piecé 3b. There are four copper wires 4b of

10 the wiring pattern 4 and they are used for writing and
reading data. Each end of these wires 4b extends to
the mount piece 3b. Each end of the four cop?er wires
4b also functions as a second land according to
the present invention. It is to be noted that a cover

15 layer 4c is provided on the copper wire 4b except
a part in the vicinity of the end of the wiring
pattern 4. In other words, the copper wire 4b is
exposed only in the vicinity of the end of the wiring
pattern 4.

20 ' A substantially rectangulé? block-like slider
chip 5 is attached on the mount piece 3b through the
polyimide 4a of the wiring pattern 4; As shown in
FIG. 4, the slider chip 5 includes the magnetic head 6
at the end surface 5a on the side opposed to the ends

25 of the copper wires 4b. Further, four connection
terminals 6a, 6b, 6c and 6d of the magnetic head 6

which are electrically connected to each copper wire 4b



" pol yimide 4a of the wiring pattern 4. As shown in FIG 4, the slider chip
5 includes the magnetic head 6 at the end surface 5a on the side opposed
to the ends 25 of the copper wires 4b. Further, four connection termnals
6a, 6b, 6c and 6d of the magnetic head 6 which are electrically connected
to each copper wire 4b 12 are formed on the end surface 5a. These four
connection termnals 6a, 6b, 6c and 6d-als®» faunction as the first |ands
according to the present invention. It is to be noted that the surface 5b
on the side of 5 the slider chip 5 opposed to the magnetic disk 16
functions as aardi foBeadi og Shef ane Shrfwbecbawi | Thbee Felierred to as an
ABS 5b hereinafter) which causes the slider chip 5 to float fromthe
surface of thecomgeeticon deskidéltshfewughbanéai enHagdr ageperfanediby wet ati on
of 10 the magnetic disk 16. Meanwhile, in order to increase the capacity
of the HDD 10thwi ferseduendg eheosilieg thethecbrdsmgt demsntyoof. the
magnetic disk 16 nust be raised. As nethods of increasing the recording
density, 15 |nE¥eé§|ﬁ% PRenPracarhrbcbhai AYrdensi by onﬁgetﬁédﬁr@ék
direction of the netic disk_16 and increasing the recordln% density
“along t radl%hed? £EET oR b 5tﬂﬁpﬁﬁﬁﬁeFPctHPs%a$8e59Cn§#§5 fg the track

width and the_track pitch are_possi ble. For order _.to 20
i ncrease the If“%%?l?gﬁo?ﬁlﬁﬁ %gﬁs§?9r188t§uﬁ§§Febéb ﬁ@géFBeHl&ﬁ PrRe
magnetic di sk %gf¥%£gdat§t§§p gﬂgtgg hereinafter) which causes the

slider chip 5 to float from the surface of the magnetic
disk 16 through an air layer generated by rotation of
10 the magnetic disk 16.

Meanwhile, in order to increase the capacity of
the HDD 10 while re&ucing the size, the recofding
density of the magnetic disk 16 must be raised.

As methods of increasing the recording density,
15 increasing the linear recording density along the track
direction of the magnetic disk 16 and increasing
the recording density along the radial.direction of
the magnetic disk 16 by narrowing the track width and
the track pitch.are possible. For example, in order to
20 increase the linear recording density, data must be
recorded on the magnetic disk 16 with a steep magnetic
gradient and sufficient magnetic strength.
Accordingly, a flying height of the slider chip 5 from
the magnetic disk 16 must be stabilized and the flying
25 posture must be caused to enter the vefy stable state.
Therefore, in this embodiment, the center (pivot)

of the slider chip 5 is accurately positioned with



" gradient and sufficient magnetic strength. Accordingly, a flying height of
the slider chip 5 from the nmagnetic disk 16 nust be stabilized and the
flying 25 posture nmust be caused to enter the very stable state.

Therefore, in this enbodiment, the center (pivot) of the slider chip 5is
accurately positioned wwth 13 respect to the nount piece 3b and the slider
chip 5is attached to the nount piece3bl3As-a result, the displacenent

of the pivot, nanely, a tolerance can be suppressed to approxinately
several m and the flying 5 posture of the slider chip 5 can be stabilized.
A net hod of acrespatetytposhéi mounyg phecpi 8bt anfl thbhesdlidder chhppS5iwi [ | now
be described with reference to FIG 4. Lands 7 (first |ands) fornmed by
copper foils (antychdd boethandoustshoeny dbe phRevieouskylfer irbe on three
end surfaces 5c¢, 5d and 5e of the slider chip 5 (except an end surface 5a
i ncl udi ng t he dhgpbasendrhdod) therpipesit honehy, EBathletanke rchrnebel ands 7
is formed into a rectangul ar shape whose | ength_does not exceed éeach 15 of
the end surfac®drseessgdahd sePreripacelyuraverahelny wandahtle f1lvédnged to

t he opposed end surfaces Sc and, 5e are fornmed with the_sanme |ength and the
same shape. GCTheretfér thandlifghdsh 8P (seE8RdPrafdePitdrREd by copper

(o1l (sce FICS 2 B Bhod Seobag pLevi ot 20, Louied ol ssqrogponi 1o,
respective the slider chip 5 will now be described with reference
to FIG. 4.
Lands 7 (first lands) formed by copper foils (only
10 one land is shown) are previously formed on three end
surfaces 5c¢, 5d and 5e of the slider chip 5 (except
an end surface 5a including the magnetic head 6) for
positioning. Each of the three lands 7 is formed into
a rectangular shape whose length does not exceed each
15 of the end surfaces 5c, 5d and Se. 1In particular, the
two lands 7 formed to the opposed end surfaces 5c and
5e are formed with the same length and the same shape.
On the other hand, lands 8 (second lands) formed by
copper foils (see FIGS. 2 and 3) are also previously
20 formed at corresponding positions on the polyimide 4a
on the mount piece 3b in accordance with the respective
lands 7 of the slider chip 5. The three lands 8 on
the polyimide 4a are formed to have the same length as
the corresponding lands 7 of the slider chip 5.
25 Furthermore, the width of each of the lands 7 and 8 is
| designed to 10 um or lower, and each of the lands 7

and 8 is positioned in such a manner that a distance



“lands 7 of the slider chip 5. The three lands 8 on the polyinide 4a are
formed to have the sane length as the corresponding |ands 7 of the slider
chip S. 25 Furthernore, the width of each of the lands 7 and 8 is designed
to 10 mor lower, and each of the lands 7 and 8 is positioned in such a
manner that a distance - 14 between the corresponding lands 7 and 8 is O
to 25 m Moreover, by bonding the copperlf&ires 4b and the connection
termnals 6a, 6b, 6¢c and 6d together with the lands 7 and 8, the slider
chip 5 is attached on 5 the polyimde 4a on the nount piece 3b. By doing
so, the respesétweenophectbonespbatnahs16adso76dnand tike 0 coppRer uwi.res 4b
are sinultaneously electrically connected to each other. In this case, the
inclination of the Mospemsronb® bddisngf ithet cagipest ed ravsd 4k xed itthesuch a
manner that the nount piece 3b becones substantially horizontal. 1In this
state, the pivovnonécthenstedwinghsp6s,i $b,posi ahdnéd wiogk thespeditht o t he
mount piece 3b, and the slider chip 5.is set on the polyimde 4a on 15 the
mount pi ece 3bthenlap@sér 7wands8, t KBesFilldeerchhpP5S s géttaichegh odr ea
surrounded by the three mpunts 8 on. the polyimde_4a and the tip of four
copper wires 4bhe RPPlyamsdpofenen the BPPaér PARFE SPdoedYnSCiR&VE 0 be
accurately posjtioned no

adhesive. In a H?tFSﬁPeﬁgi%%i 8%%%%%%9%?Eg%%ﬁgéégfégg§°8%gogﬁgﬂt@%nthe
pol yi m de 4a f%QSEE?”wires 4b are simultaneously electrically
connected to each other.
In this case, the inclination of the suspension 2
10 is first adjusted and fixed in such a manner that
the mount piece 3b becomes substantially horizontal.
In this state, the pivot of the slider chip 5 is
positioned with respect-to'the_mount piece 3b, and
the slider chip 5 is set on the polyimide 4a on
15 the mount piece 3b. In other words, the slider chip 5
is set in an area surfounded by the three mounts 8 on
the polyimide 4a and the tip of four copper wires 4b.
At this moment, the slider chip 5 does not have to be
accurately positioned nor temporarily bonded by using,
20 e.g.,.an adhesive. In addition, at this moment,
the three lands 8 formed on the polyimide 4a function
as stoppers which mechanically position the slider
chip 5 by utilizing their thicknesses.
Additionally, non-illustrated elongated solder is
25 set between thellands 7 respectively formed on the end

surfaces 5c, 5d and 5e of the slider chip 5 and the

lands 8 formed on the polyimide 4a, and solder is set



as stoppers which nechanically position the slider chip 5 by utilizing
their thicknesses. Additionally, non-illustrated el ongated solder is 25
set between the lands 7 respectively forned on the end surfaces Sc, 5d and
5e of the slider chip 5 and the lands 8 forned on the polyimde 4a, and
solder is set - 15 between the connection termnals 6a to 6d formed on the
end surface 5a of the slider chip 5 and thé cepper wires 4b of the wiring
pattern 4. For exanple, the solder which connects the respective connection
5 termnals 6a to 6d with the copper wires 4b has a shape such as shown in
FI G 5A or 5B, bahdeeh thescnaherdlibn weemisetl solat te lar ifoamteal loyr ettreanged

copper wires 4b. In particular, the substantially spherical solder shown
in FIG 5A is pnéfenafkeesbacefi thkhaslitlean caipeld emd [thsecdppeadi ati on
efficiency. Further, the non-illustrated solder which connects the

el ongat ed | andéTgsaAl 8fi §hPokAEdngoPRAFETA ldengttlercereapdendi ng- to the
| ength of the lands 7 and 8 and a shape by which it does not roll. 15 As
descri bed abovgh elﬁoﬁﬁérsW§ﬂ€htﬁ8Pnﬁﬁ§SsF e SSPRIGY 156 Sop@ecdlon

pr edet er m ned 05|t|o on the ol yi 4a and the solder is set at
_predet ertii ned SBEFPFEﬁsgaaFP §9t§¥5g|§§ﬁdgppgﬁg YLEESt &ReSFS ¢ SHAPSdi at ed

th the | d d.. 20 As ult, the fused
S0l der <pr oadsSPant R EBARBCEToR 10t Lo R S%6afd 8, CEHE BEYpEF M res 4b

and the | ands 7hen set on the horizontally-arranged copper wires 4b.
In particular, the substantially spherical solder
shown in FIG. 5A is preferable since it has
10 an excellent lasef irradiation efficiency. Further,

| the non-illustrated solder which connects the elongated
lands 7 and 8 is formed to have a length corresponding
to the length of the lands 7 and 8 and a shape by which
it does not roll.

15 As described above, in the state that the slider
chip 5 is set at a predetermined position on the
polyimide 4a and the solder is set at predetermined
positions, all sets of solder are simultaneously
irradiated with the lasér beam and concurrently_fused.

20 As a result, the fused solder spreads to the connection
terminals 6a to 6d, the copper wires 4b and the lands 7
and 8, and the four end surfaces 5a, 5c, 5d ‘and 5e of
the slider chip 5 are pulled in the directions
distanced from each other by the surface tension of

25 the solder. - Consequently, the pivot of the slider
chip 5 is éutomatically positioned (self alignment) at

a predetermined position on the mount piece 3b.



and 8, and the four end surfaces 5a, Sc, 5d and 5e of the slider chip 5
are pulled in the directions .distanced fromeach other by the surface
tension of 25 the solder. Consequently, the pivot of the slider chip 5is
automatically positioned (self alignnent) at a predeterm ned position on
the nount piece 3b. - 16 At this noment, the quantity of each set of

sol der, and shapes, sizes, positions or thé |+ke of the connection
termnals 6a to 6d, the copper wires 4b and the lands 7 and 8 are
accurately determned in advance. 5 In particular, the two lands 7 forned
to the opposed endAsurthdcemobenand the efudrhd tsf ickereadt st afd t he two

|l ands 8 fornmed to the polyimde 4a in accordance with the fornmer |ands are
designed to haseltlhe,sanmd shapes, siizes,pesistitdonsr odrhehd Ka ken cfudihea
manner that the 10 sane quantity of the solder pulls the slider chip 5 by

t he sanme surfacennensiion. tEuntihedobe, taf e sdlef calpipgmmeritres 4bhersl i der
chip 5, when the fused solder is cooled down and becones hard, the slider
chip 5 is attathedlandsfi’xead18 Qﬁetﬁécﬂéﬁ¢ﬁ#wdée¢@rmhﬂﬁdkyﬁzﬂd%ﬁnﬂﬁhen t he

-di spl acement of the slider chlg 5is generated before the solder is cool ed
down, the di spfRcBAEARECHE2TgefBLalted AR NCFe pilpsimest tohdhs iopdosad p S.

Conever s o RSt L8-B0ndl 08 usi gl e 5010%n a8 AN 5 20 SR et

sol der. lands 8 formed to the polyimide 4a in accordance with
the former lands are designed to have the same shape,
size, position or the like in such a manner that the

10 same quantity of the soldgr pulls the slider chip 5 by
the same surface tension.

Furthermore, after self alignment of the slider
chip 5, when the fused solder is cooled down and
becomés hard, the slider chip 5 is attachéd and fixed

15 on the polyimide 4a. 1Incidentally, when the
displacement of the slider chip 5 is generated before
the solder is cooled dowﬁ, the displacement is
generated at the pivot of the slider chip 5. However,
by adopting bonding using the solder as with this

20 embodiment, self alignment of the slider chip 5 can be
repeated by again fusing the solder. -

Moreover, according to this embodiment, even if
the displacement of the pivot is generated when the
slider chip 5 is set on the polyimide 4a, the

25 displacement of the pivot can be automatically

corrected by the self alignment effect utilizing the

surface tension of the solder. A quantity of



Moreover, according to this enbodi nent, even if the displacenent of the
pivot is generated when the slider chip 5is set on the polyimde 4a, the
25 di spl acenent of the pivot can be automatically corrected by the self
alignment effect utilizing the surface tension of the solder. A quantity
of 17 <correction at this nonent varies depending on a quantity of the
solder. In this enbodi nent, the value-ofldi splacenent correction is set to
approximately 25 m and a particle size of the solder 5 shown in FIG 5BA is
set to, e.g., 30 m As described above, when the slider chip 5 is

subj ected to sebtrattgoneat andsfspenenvhheepobypb@ndeéngdan the positioning
accuracy of the pivot can be suppressed to a tolerance of the several m
order. 10 Thi satguhenance ©§ ekérsotbHgrsmallhethtbaemdoddmearnt i onal

mechani cal positioning tolerance (several-ten m order), and the flying
posture of thetkéidetuehop Sisphacbeehherebyegteéatl ysstseahi ltiozed. Meanwhi | e,
since each interval between the four 15 connection termnals 6a to 6d
formed on the epHroxiymabedys5asSofm; hangl adperEhicpessigeonify thensodtiem

which is very small, a defect such as a solder bridge may be possibly
gener at ed bet weBAWRhéNallfGeenl 16eFREn&Ps ®hEn/t RE fBur connection
termnals 6a to 6d 20 are sinultaneously bonded at the tinme of self

al i gnment  of the sﬁ?d@FSEHFBeg.a?H¥P6f§P n Shey sipdegwship S5 is

subjected to self alignment and fixed on the polyimide
4a, the positioning accuracy of the pivot can be
suppressed to a tolerance of the several um order.

10 This therance is extremely smaller than a conventional
mechanical positioning tolerance (several-ten pm
order), and the flying posture of the slider chip 5 can
be thereby greatly stabilized.

Meanwhile, since each interval between the four

15 connection terminals 6a to 6d férmed on the end
surface 5a of the slider ﬁhip'S is only tens of um,
which is very small, a defect such as a solder bridge
méy be possibly generated between the adjacent
terminals when the four connection terminals 6a to 6d

20 are simultaneously bonded at the time of self alignment
of the slider chip.5. Therefore, only the two
connection terminals 6a and 6d on the both sides may be
bonded to the corresponding copper wires 4b at the time
of self alignment of the slider chip 5, and the slider

25 chip 5 may be attached and fixed to the polyimide 4a.
Thereafter, the remaining two connection terminals 6b

and 6c may be connected to the remaining copper



' conhection ternminals 6a and 6d on the both sides may be bonded to the
correspondi ng copper wires 4b at the tine of self alignnent of the slider
chip 5, and the slider 25 chip 5 may be attached and fixed to the polyimde
4a. Thereafter, the remaining two connection termnals 6b and 6¢c nay be
connected to the remai ning copper 18 - wires 4b. Mreover, when it is
difficult to sinultaneously and evenly fu8e the sol der havi ng shapes such
as shown in FIGS. 5A and 5B and the el ongated sol der (not shown) 5 used
for bonding the lands 7 and 8, a plurality of lands 7a divided into

mul tiple piecegimay be.formed on the three end surfaces 5c, 5d and 5e of
the slider chip 5 as showmm in FIG 6, a plurality of lands 8a may be also
formed to the correlpaerdivies, pelhginmide ida,didifd il 4 he salnddrt dreadusdl yshapes
such as shown in FIGS. 5 nay be set between these |lands 7 and 8. Wen the
| ands 7a and 8ndar¥endfufedei thei zelidert hiay imgnisérpeal tshiolgle st lsdowmunber
of | aser beans used for fusing the solder nust be increased, the spot
shape of the béBnFé&f -beA18na RPmaRed theng lanigadeds sefl dsgl deot wélontilng t he
sol der used for bhonding the connection termnals 6a to 6d can be easily
and si nuPt aneosp¢ f9§egpnﬁﬁn§ddpﬁiéﬁ?dés7sﬁ@®n8hnaFRiurﬁl%¥ﬂz%&i9a

dedi cated to self al Lgnnent y .be addi.tionally 20 provided on the end
surface 5a on wAPEH #%erdrggﬁﬁg FohO PR TiRaes PERCES @C?Yo%et HEINEHER chip 5

are formed. the three end surfaces 5c, 5d and 5e of the slider

chip 5 as shown in FIG. 6, a plurality of lands 8a may
be also formed to the corresponding polyimide 4a, and

10 the solder having shapes such as shown in FIGS. 5 may
be set between these lands 7 and 8. When the-landé Ta
and 8a are reduced in size in this manner, although the
number of laser beams used for fusing the solder must
be increased, the spot éhape of the beam can be

15 minimized, and all sets of solder including the solder
used for bondihg the connection terminals 6a to 6d can
be easily and simultaneously fused.

In addition, as shown in FiG. 7, a land 9a

dedicated to self alignment may be additionally

20 provided on the end surface 5a on which the connection
terminals 6a to 6d of the slider chip 5 are formed.
Here, the dedicated land 9a is formed between the
second connection terminal 6b and the third connection
terminal 6c. In this case, a land S9b having the same

25 shape is also formed at a corresponding position of
the polyimide 4a. As a result, the slider chip 5 can

be subjected to self alignment by using the lands %a



" Here, the dedicat
term nal 6b and t
havi ng the sane 2
polyi m de 4a. As

ed land 9a is forned between the second connection

he third connection termnal 6¢c. In this case, a |land 9b

5 shape is also forned at a correspondi ng position of
aresult, the slider chip 5 can be subjected to self

t he

alignment by using the lands 9a 19 and 9b w thout bonding the connection

termnals 6a to
the slider chip 5
connection termn

6d at the tinme of selt albgnrent of the slider chip 5,
can be attached and fixed on the polyimde 4a, the
als 6a to 6d can be 5 thereafter connected to the

respective coppa# 8br @stédbut bBnding ¢ase conhe@dass kidrninhaafs ganeicati on of
etween the respective connection termnals 6a to 6d can
be elimnated bd sel thal tgmeent, seid ady gomeert lbdndiheg sidtdenri ahiet lBgr t han
10 selected as the bonding material for self alignnment.

solder bridges b

t he sol der can be

Addi tional ly, &beshdwdeirncEi@ 58canhbeslatdecheli pnsl Mayee dmortded to t he

polyi mde 4a at t

the slider chipodvinidel faal themeannetidon Serrgndigr ba- divaped daande 31

whi ch extend on t

he four corners of the slider chip 5 in order to subject

he adjacent two end surfaces form ng the four corner

portionsSof thBeEPRAELICRPPNSCARE fL6r FB® &5V eL CopRsad Wiresd432 are
al so forned at _correspondi ng parts of, ,theypol i mde 4. Then, the sol der
3

is set to theséP28DE8uFassr r $06f POSE LPardds

PLafgrsratdnd QY sedeTof

sol der are S|ngkgggggu%£¥w2%se by | aser, .there

to

n the’ respective cgg%ection terminals 6a

6d can be eliminated in self alignment, and any

other bonding material other than the solder can be

10 sel

chi

ected as the bonding material for self alignment.
Additionally, as shown in FIG. 8, the slider

p 5 may be bonded to the polyimide 4a at the four

corners of the slider chip 5 in order to subject

the

slider chip 5 to self alignment. That is,

15 four L-shaped lands 31 which extend on the adjacent

two

the

end surfaces forming the four corner portions of

slider chip 5 are formed, and four L-shaped

lands 32 are also formed at corresponding parts of

the

polyimide 4a. Then, the solder is set to these

20 four pairs of the lands 31 and 32, and all sets of

sol
sub
In
res
25 sli

chi

der are simultaneously fused by laser, thereby
jecting the slider chip 5 to self alignment.
this case, since each pair of lands 31 and 32
trict the degree of freedom of movement of the
der chip 5 from the two directions, the slider
p 5 can be further accurately positioned.

FIG. 9 is a partial bottom view showing



" subjecting the slider chip 5 to self alignnent. In this case, since each
pair of lands 31 and 32 restrict the degree of freedom of novenent of the
25 slider chip 5 fromthe two directions, the slider <chip 5 can be further
accurately positioned. FIG 9 is a partial bottomview showing - 20 the
vicinity of an end portion of a head suspension assenbly 40 (which wll be
referred to as an HSA 40 hereinafter)-ac20rding to a second enbodi nent of
the present invention fromthe direction of the 5 magnetic disk 16. It is
to be noted that the slider chip 5 is directly attached on the nount piece
3b of the flexheev3cinitheoliSAnd@nangoany ot ber asthedet wigpehsildhe HSA 40
is the sane as that of the HSA 20 in the first enbodi nent nentioned above.
10 That is, inathembégbddi nehticht kélpobyi mederdadofto talse ani HsEg 4pattern 4
extending along the flexure 3 terminate in the vicinity of the copper wre
4b.  Addi tionaheyeinhétapunecppedéngbtof at secbineix emdo8limentexgosed, and
three lands 41 are directly formed on 15 the exposed nount piece 3b. These
| ands 41 functFba PspAEREr LpVaRthonhé roandses diigechidony odt tévebodi nent and
subject the slider chip 5 to_self _alignment by wutilizing the surface
‘tensi on ®f theméapﬁEFC fhskhi§-cadé, lénthpﬁnpﬁéédsﬁﬁ@Wagh@oSﬂﬁé@rof 20
the first enbod# can _be ob alned %n i EPSSIb|e to gbtain the
advant age by whi'eR té§|é1rect attac on t e mount piece 3b of

the flexure 3 in the HSA 40 and any other structure of
the HSA 40 is the same as that of the HSA 20 in
the first embodiment mentioned above.

10 That is, in this embodiment, the polyimide 4a of
the wiring pattern 4 extending along the flexure 3
terminate in the vicinity of the copper wire 4b.
Additionally, the mount piece 3b of the flexure 3 is
exposed, and three lands 41 are directly formed:on

15 the exposed mount piece 3b. These lands 41 function
similarly with the lands 8 in the first embodiment and
subject the slider chip 5 to self alignment by
utilizing the surface tension of the solder.

In this case, an advantage similar to that of

20  the first embodiment can be obtained, and it is
possible to obtain the advantage by which static
electricity of the slider chip S is transformed to
the flexure 3 through the land 7 of the slider chip 5
and the land 41 of the mount piece 3b.

25 _ As described above, according to the first and
second embodiments, the slider chip 5 of the head

suspension assembly can be accurately positioned on



el ectricity of the slider chip 5 is transformed to the flexure 3 through
the land 7 of the slider chip 5 and the |and 41 of the nount piece 3b. 25
As descri bed above, according to the first and second enbodi nents, the
slider chip 5 of the head suspension assenbly can be accurately positioned
on 21 the flexure 3 by self alignnent utilizing the surface tension of
the solder. As a result, the flying postuee of the slider chip 5 can be
highly stabilized, and high-density recording with respect to the magnetic
5 disk 16 can be enabl ed. Additional advantages and nodifications wll

readi |y occur tiet hdsguski Bl vd Ealfhelaghmehlenefioneingt k@ei BueEhicen in its
broader aspects is not limted to the specific details and representative
enbodi ments 10tshsiwnanfl descsobddrher 2sna Aesaidi nghy, flgginguposture

nodi fications may be made wi thout departing fromthe spirit or scope of

t he general invEnthenstodeepchap Sdekhnbd byghhy asppbideded, ainmsl and their
equivalents. In the first and second enbodi nents described 15 above, the
copper |ands 7hbght@ensitdereehrgiBgaréthssedeeed te the meppetikands 8
(41) provided on the polyimde |ayer 4a (flexure 3) and are thereby set in
sel f-al ignmentdifbnebhepeste eRaPL8Ads 7 and 8 may be made of other netal

t hat exhi bits good Mﬁétabiliay ith 20 solder. Alternatively, the sol der
may be repl aced by ARELEFPRRL BRYANEREY SGoadWECASHCREY RSt W iddpper .

readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments

10  shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general invention concept as
defined by the appended claims and their equivalents.

In the first and second embodiments described

15 above, the copper lands 7 of the slider chip 5 are
soldered to the copper lands 8 (41) provided on the
polyimide layer 4a (flexure 3) and are thereby set in
self-alignment. Nonetheless, the lands 7 and 8 may be
made of other metal that exhibits good wettability with

20 solder. Alternatively, the solder may be replaced by
material. that has good wettability with copper.

For example, a fluorocarbon resin coating may be

Selecfed as a material for the lands 7 and 8 (41), and
acrylic or epoxy plastic which is of an ultraviolet

25 curing type may be selected as a bonding material in
order to be used instead of solder. In this case,

after subjecting the slider chip 5 to self alignment,



" For exanple, a fluorocarbon resin coating may be selected as a materi al
for the lands 7 and 8 (41), and acrylic or epoxy plastic which is of an
ultraviolet 25 curing type nmay be selected as a bonding material in order
to be used instead of solder. In this case, after subjecting the slider
chip 5to self alignment, 22 applying ultraviolet Iight to the bondi ng
material and curing it can suffice. Fdrther,-a fluorocarbon resin coating
may be applied to parts other than the lands 7 and 8 (41), and 5 the

| ands 7 and 8 (41) may be adhered to each other using an acrylic or epoxy
adhesive. In thppleang, ulathetosubj ecthrgtbhensl bdadieki ma%elra agelahd
alignnent, the adhesive becones solid and fixed by irradiation of
ultraviolet |ightingnithcanmanfiéiceby applying 10 a fluorocarbon resin
coating to the parts other than the lands 7 and 8 (41) in advance, the
adhesi ve can be prévefihed,f roflbeiregaabondewrtsdn woattiachedh vt et he parts
other than the lands 7 and 8 (41). Furthernore, in the foregoing .

enbodi ments, 18Paliddufh Hestri pthen khsnbébe dewds dsand Bhd4dase anghere
the four_end surfaces 5a, 5c, Sd and 5e of the slider chip 5 are bonded to
the pol y? ni de BBe(ornfRe’ ABANE pRélel3y BF BRBErEExlPee3rhapdhere sii der
chip 5 is subjected to self alignnent, the present _invention 20 is not
restricted thel8tB9 aRd2BBHAEAgOAt €PEXYt 20RES18E - ndPe thriéf 6288Fy, at | east

two end S“rfaC§§t8?”SEB§EE%?hg the slider chip 5 to self alignment,

the adhesive becomes solid and fixed by irradiation of
ultraviolet light. In this manner, by applying

10 a fluorocarbon resin coating to the parts other than
the lands 7 and 8 (41) in advance, the adhesive can be
prevented from being accidentally attached to the.parts
other than the lands 7 and 8 (41).

Furthermore, in the foregoing embodiments,

15 although description has been given as to the case
where the four end surfaces 5a, 5¢, 5d and 5Se of the
slider chip 5 are bonded to the polyimide 4a (or the
mount piece 3b of the flexure 3) and the slider chip 5
is subjectéd to self alignment, the present invention

20 is not restricted thereto, and bonding at least one, or
more preferably, at least two end surfaces can suffice.

-.In this case, the slider chip 5 can be likewise

subjected to self alignment.



In this case, the slider chip 5 can be |ikew se subjected to self
alignment. 23 - WHAT IS CLAIMED I'S: 1. A head suspensi on assenbly
conprising: a slider chip including a head which reads data w th respect
to a disk; 5 at least one first land fornmed on said slider chip; a flexure
whi ch positions and nounts said slider «chip; at |east one second | and
formed on said flexure in 10 accordanee 28t h-said at |east one first |and;
a suspension having said flexure attached thereto; and solder which is
provi ded between said first and second | ands, and subjects said slider
~chip to self 15 alignnment and fimes 98 ¢cIHIMEY Thip to flexure by
utilizing its surface tension when fused. 2. The head suspensi on assenbly
according to claimll, Wwhéeeeidn satspeaastonomes geaio] yofcosqird fiingst | ands  are
formed on end surfaces of said slider chip which 20 are di stanced from each
ot her, at |east oneapailidefr chaipd isedordd Hgardhedde wilisth frogadsd data
accordance wth said at |east one pair of said first |ands, and said
slider chip istEhIé@spﬁcﬁpﬁéséddéﬁiéctions and subjected to self alignnment

by the surface tension_of 25 said solder set between said first and second
| ands. ° at least one first land formed on said slider

chip;

a flexure which positions and mounts said slider
chip;

at least one second land formed on said flexure in

10 accordance with said at least one first land;

a suspension having said flexure attached thereto;
and

‘solder which is provided between said first and
second lands, and subjects said slider chip to self

15 alignment énd fixes said slider chip to flexure by
utilizing its surface tension when fused.

2. The head suspension assembly according to
claim 1, wherein at least one pair of said first lands
are formed on end surfaces of said slider chip which

20 ~are distanced from each other, at least one pair of
said second lands are also formed in accordance with
said at least one pair of said first lands, and said
slider chip is pulled in opposed directions and
subjected to self alignment by the surface tension of

25 said solder set between said first and second lands.

3. The head suspension assembly according to

claim 2,  wherein said first and second lands are formed



" 3. The head suspension assenbly according to claim2,. wherein said first
and second | ands are fornmed 24 of netal having excellent wettability with
respect to said solder. 4. The head suspension assenbly according to
claim3, wherein said at | east one pair of said first 5 |ands are forned
with the sane shape, the sane size and. the sane material, and said at

| east one pair of said second | ands are akso-fornmed with the sane shape,
the sane size and the sane material. 5. The head suspensi on assenbly
according to 10 claim4, wherein the distance between said first and

second | ands i 6f0mt@a25havifg Eheechead tsuspensiian t3ssamy yageatdieg to
claim1l1, wherein said at |east one first land and at |east one second | and
functi on as coaaédt soddeerm nals 15 of a signal line of said head. 7. A

di sk device conprising: a spindle notor which rotatably supports a disk; a
head suspensi on assénbl Jhieavieng & useath sitorelas seddsy date nditty rtespect to
said disk attached at an end 20 thereof; and a voice coil notor which

swi vel s sai d heddimsdspehsireanasednbly aedsposine ors rsa&ifd sedad fintsit

respect to said disk, said head suspension assenbly conmprising: 25 a

sl i der C%ip inépggﬁnargaﬁgrwggdylth the same shape, the same size and

the same material, and said at least one pair of said
second lands are also formed with the same shape,
the same size and the same material.
5. The head suspension assembly according to
10 = claim 4, wherein the distance between said first and
second lands is 0 to 25 um.

6. The head suspension assembly according to
claim 1, wherein said at least one first land and at
least one second land function as connection terminals

15 of a signal line of said head.

7. A disk device comprising:

a spindle motor which rotatably supports a disk;

a head suspension assembly having a head which
reads data with respect to said disk attdched at an end

20 thereof; and

a voice coil motor which swivels said head
suspension assembly and positions said head with
respect tb said disk,

| said head suspension assembly comprising:
25 a slider chip including said head;
at least one first land fofmed on said slider

chip;



at least one first land forned on said slider chip; 25 a flexure which
positions and nounts said slider chip; at |east one second | and fornmed on
said flexure in accordance with said at |east one first land; 5 a
suspensi on having said flexure attached thereto; and solder which is

provi ded between said first and second | ands, and subjects said slider
chip to self alignnent and fixes sai d-slk8er-chip to said flexure by 10
utilizing its surface tension when fused. 8. The di sk device according to
claim7, wherein at |east one pair of said first lands are fornmed on end
surfaces of said sl ad€neghire which osidiisranced oamtseacdi Dididrderat | east
one pair of said second |lands are 15 also fornmed in accordance wth said at
| east one pairchop;said first land, and said slider chipis pulled in
opposed direction and subjected to self alignnent by the surface tension
of said solder set bé&tweestsaing sfkioond dradids doomed amdsaizd Pexpre dirsk
device according to claim8, wherein said first and second | ands are
formed of netapchaviagceexéé&hl entddnaft disiaisitt pgi tth rsésgedd/t o sai d sol der.
10. The di sk device according to claim9, wherein said at |east one pair
of said ?irst |ands2af&sPERFedn P5Viditch sH¢ fAifsudtfapd tate s Fie 9% and

t he sane
and

solder which is provided between said first and
second lands, and subjects said slider chip to self
alignment and fixes said slider chip to said flexure by

10 utilizing its surface tension when fused.

8. The disk device according to claim 7, wherein
at least one pair of said first lands are formed on end
surfaces of said slider chip which are distanced from
each other, at least one paif of said second lands are

15 also formed in accordance with said at least one pair
of said first land, and said slider chip is pulled in
opposed direction and subjected to Self alignment by
the surface tension of said solder set between said
first and second lands.

20 | 9. The disk device according to claim 8, wherein
sald first and second lands are formed of metal having
excellent wettability with respect to said solder._

10. The disk device according to claim 9, wherein
said at least one pair of said first lands are formed

25 with the same shape, the same size and the same
material, and said at.least one pair of said second

lands are also formed with the same shape, the same



material, and said at |east one pair of said second lands are also forned
with the sane shape, the sane - 26 - size and the sane material. 11. The
di sk device according to claim 10, wherein the distance between said first
and second lands is 00 to 25 m 5 12. The di sk device according to claim?7,
wherein said at |east one first |and and at |east one second |and
function as connection termnals of a sighal tine of said head. 13. A head
suspensi on assenbly manufacturing 10 met hod which accurately positions and
attaches a slider chip including a head to a flexure attached to a
suspensi on, sastlzeeahddthenpamsi mgteadpisting and fixing an inclination of
said suspension in such a manner that said flexure becones 15
substantially hori zbnt alThesdiiskndesarcd abcdedlublmoonlsamdlﬂbewhEEeln
setting solder between at |east one first land formed on said slider chip
and at | east oheesdédhdntandetveenedaad fipsédendr sewenddpdeindisonso® sai d
flexure in 20 accordance with said at | east one first |and; and
si nul t aneous| ytPudPnmal | sets of solder and subjecting said slider chip

to self alignment with respect to said flexure by utilizing the surface
tensi on of said sotder.T®s QASkTﬁévﬁéﬁda§ﬁ§5§ﬁ§ﬁoﬁoa§§§&ﬁly n#RGE&dfur i ng

said at least one first land and at least one second
land function as connection terminals of a signal line
of said head.
13. A head suspension assembly manufacturing
10 method which accurately positions and attaches a slider
chip including a head to a flexure attached to
a suspension, said method comprising:
adjusting and fixing an inclination of said
suspension in such a manner that said flexure becomes
15 substantially horizontal;
setting said slider chip on said flexure;
setting solder between at least one first land
formed on said slider chip and at least one second land
formed at a predetermined position on said flexure in
20 accordance with said at least one first land; and
simultaneously fusing all sets of solder and
subjecting said slider chip to self aiignment with
respect to said flexure by utilizing the surface
tension of said solder.
25 14. The head suspension assembly manufacturing
method according to claim 13, wherein said at least one

first land is formed into at least two pieces at



met hod according to claim 13, wherein said at least one first land is
formed into at |east two pieces at - 27 positions which are opposed to
each other with said slider chip therebetween, and said slider chip is
pull ed in opposed directions and subjected to self alignment by the
surface tension of said solder between 5 said corresponding two second
| ands. - 27 -

positions which are opposed to each other with said
slider chip therebetween, and said slider chip is
pulled in opposed directions and subjected to self
alignment by the surface tension of said solder between

5 sald corresponding two second lands.



