3 0 APP, 2004 HEAD G MBAL ASSEMBLY FI ELD OF THE | NVENTI ON The present
‘invention relates to a head ginbal assenbly (HGA) including a suspension
and a magnetic head slider provided with at |east one thin-fidth AREnédGéc
head el ement and nounted on the suspension, used in for exanple a hard
disk drive unit (HDD). DESCRI PTION OF THE RELATED ART In an HDD, thin-film
magneti c head el enents for witing nagnetic information into and/or
readi ng magnetic information from nagnetic disks are in general forned on

magneti c hea it Ayémerivn operation above the rotating nagnetic

di sks. The sliders are supported at top end sections of suspensions of
HGAs, respectively. In each suspension, one ends of a plurality of signal
lines are electrically connected to a plurality of termnal electrodes of

at | eas e thin-f] etic head elenent formed on the magnetic head
sIider,ﬁpﬁgbé%kkﬁﬁlybﬂ#ﬁg% ignal lines run along the suspension, and the
ot her ends of these signal lines éie electricak%y_cgngected 0 externa
connection paWs PEEPRRE HWANOBER eE L8c7i b IEhRLi FgP¥he

suspensi on, respectively. Recently, a suspension using no lead wire for the
1 3 0 APRMosncsndiRg 9 SHERSNSINR apd, amagmedyiesiedq fon or a suspensi on

provided with at least one thin-film magnetic head element and
mounted on the suspension, used in for example a hard disk

drive unit (HDD).

DESCRIPTION OF THE RELATED ART

In an HDD, thin—film magnetic head elements for writing
magnetic information into and/or reading magnetic information
from magnetic disks are in general formed on magnetic head
sliders flying in operation above the rotating magnetic disks.
The sliders are supported at top end sections of suspensions
of HGAs, respectively.

In each suspension, one ends of a plurality of signal
lines are electrically connected to a plurality of terminal
electrodes of at least one thin-film magnetic head element
formed on the magnetic head slider, respectively. The signal
lines run along the suspension, and the other ends of these
signal lines are electrically connected to external connection
prads formed on the back end section or outside of the
suspension, respectively.

Recently, a suspension using no lead wire for the



using a flexible print circuit (FPC) has spread. The w rel ess suspension
may be configured by directly depositing a pattern of sequentially

| am nated resin layer, trace conductor |ayer and resin |ayer BPQ 2004
suspension as for signal lines, or by adhering to the suspension a
separated stainless steel plate on which sequentially |amnated resin

| ayer, trace conductor |layer and resin |ayer are prelimnarily formed. The
suspension with FPC is configured by adhering on a normal suspension a FPC

fabri Catse.i?ﬂr\BX {840 ”ggéfaﬁ Ca%ﬁ‘f&iﬁé s ?Fﬁsl{)asg}i %a%s*:é‘é{@ioﬁ"”d by

form ng "a7resin over ayer on ere ayer 1o cover the trace
conductors. However., .if_an HGA is._configured using. a wreless suspension,
becauseuﬁﬁggvﬁ\rl%eé??lgugﬁerhtsic&ﬁc}lf’ge{ﬁﬂ(gshagxﬁ%ﬂes e in conparison with a
nor mal suspensjon, the manufacturing cost of .the becones extrenely
high. If an HERS| CIT&HEESyFHERCRRE g™ Ys'&%pfé’ﬁ’s’?ilgﬁrﬁﬁﬁﬁy EBESCtLYt hough t he
HGA can be cheaply fabricated, a flﬁgl1 Eerfornance of the magnetic head
slider WEPPSHYiag pyPabke™h % seQueRicialdya lpmingted reFiBslay T4 he FPC.
Particularly, since a recent mcro magnetic head slider with for exanple a
wi dt h oftraeeondluztas, layeteiaght TesimIayeroon sthinsasgensiem gt fo8f about
0.87 mm has an extrenely small ABS area, if a spring constant of the
suspensfbgnihdrisasesod ey tasherangi tgh e SoppesipnE a0sAPRPIBY of the FPC, a

good flying performance cannot be expected at all.
stainless steel plate on which sequentially laminated resin

layer, trace conductor layer and resin layer are preliminarily
formed.

The suspension with FPC is configured by adhering on a
normal suspension a FPC fabricated by forming trace conductors
on a resin base layer and by forming a resin overcoat layer on
the resin base layer to cover the trace conductors.

However, if an HGA is configured using a wireless
suspension, because the wireless suspension itself is
expensive in compariscn with a normal suspension, the
manufacturing cost of the HGA becomes extremely high.

If an HGA is configured using a suspension with FPC,
although the HGA can be cheaply fabricated, a flying
performance of the magnetic head slider will greatly
deteriorate due to a large stiffness of the FPC. Particularly,
since a recent micro magnetic head slider with for example a
width of about 0.7 mm, a height of about 0.23 mm and a length
of about 0.87 mm has an extremely small ABS area, if a spring

ccnstant of the suspension increases due to the high stiffness



Furt hernore, the conventional HGA configured using a suspension wth FPC
is very weak to side winds due to its large thickness, and thi

i nfl uence upon the act-ion of the suspension in operation. Nﬁ&ﬁ¢ﬁ@%%$&g
INVENTION It is therefore an object of the present invention to provi de an
HGA, whereby a | ow manufacturing cost can be attained and al so a good
flying performance can be expected even if a mcro magnetic head slider is
nount ed t hereon. Another object of the present invention is to provi de an

1|‘_|IG§\| n\é\h;e)éfre?%??r]‘;‘aéé\g S # {'ﬁqn%e%%g%fla%a}{] %8883{? dgeg%%ngs can at:}% Z%gge:tegd
A
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end section fixed to the magnetic head slider, and_a FPC nenber with trace
conduct ¥idh PRl shyerygrvedle G gdde Wil OYEstArk S Eacori ERIFkReSSonnect ed t o
termnal electrodes of the at least one thin-film magnetic head el enent.
The FPCapénblais faxerker ap nfdgescs upesithel ageion mf ﬁﬁ?eﬁ?sﬂqnﬁa9ﬂto a
surface of the support with an adhesive, which resin |ayer has a thickness
of 12. 7ipApperatijomss, and a trace conductor |ayer forned on the resin

|l ayer. 3 0 APR 2004 Since the resin |layer such as a polyimde |ayer has an
extrenely thin thickness of 12.7 pm (0.5 ml) or |ess,

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an HGA, whereby a low manufacturing cost can be
attained and also a good flying performance can be expected
even if a micro magnetic head slider is mounted thereon.

Another object of the present invention is to provide
an HGA, whereby a low manufacturing cost can be attained and
also a stable flyving performance substantially unaffected by
side winds can be expected.

According to the present invention, an HGA includes

a magnetic head slider with at least one thin-film
magnetic head element, a support with a top enﬁ section fixed
to the magnetic head slider, and a FPC member with trace
conductors. One ends of the trace conductors are electrically
connected to terminal electrodes of the at least one thin-film
magnetic head element. The FPC member further includes a
resin layer intimately fixed to a surface of the support with
an adhesive, which resin layer has a thickness of 12.7 pm or

less, and a trace conductor layer formed on the resin layer.



stiffness of the FPC nenber can be greatly lowered. As a result, an

excel'lent flying performance of the magnetic head slider can b@ ?{Eﬁe%[ﬁd
even if it is a mcro magnetic head slider, and also it is use a

hi gh-spindle rotation HDD. Furthernore, since the FPC nmenber is thin and
Is intimtely fixed to a surface of the support with the adhesive, it is
possible to greatly decrease an influence of side wwnds resulting that a
stable flying performance of the slider can be obtained. Thus, the HGA is

adaptabl e to a,.high cordin nsj HDD. J r...of _.course that
usi ng of the %&C%a%:f‘%i‘gén%“ %ﬂ?{‘gg %md#anPégﬁ#glgﬁdgxifg%‘%ll&asc eap
manuf acturing _cost_in_conparison w th usjng of W rel ess suspension. It
i s pref SXEETEA%L bt FhdrhBest s 16r 7t R d’fb% MHhe?T 1558 sealed with the

adhesi ve. Thus, an_influence of side wnds with respect_to the FPC nenber
can be rirEiPedsch. the FFS peutedy Fag 'P?laﬁrelaﬁéysﬁ‘b‘fﬁﬁqu'i ne¥ ’les a base

plate, a resilient hinge, a |oad beamcoupled with the base plate through
t he hi nF@SHAY- aat BaaldRRT { - E5dide PEFS@EMANGE, Of ofh® MRITSEdEi BeRBf t he | oad
beam for nounti nglwt he magnetic head slider, or includes a base plate, a
| oad beshideuptanl ke expented pvea pfait @ wiceeingametic| bgade fixed to a
top end section of the |oad beam for nounting the magnetic head slider.
It is alsdddprefard eédsphat s pwmed dh 2 HeidhPCpimdberdtaitdio8 HDIAPR 2004
intimately fixed to a surface of the flexure, and that the part of the FPC
menber @okyheonsrest siotet tiee FPS mehbgrerisantin and is intimately

fixed to a surface of the support with the adhesive, it is

possible to greatly decrease an influence of side winds

resulting that a stable flying performance of the slider can

be cbtained. Thus, the HGA is adaptable to a high recording

density HDD. It is a matter of course that using of the FPC

as signal lines will provide an extremely cheap manufacturing

cost in comparison with using of a wireless suspension.

It is preferred that both side edges of the FPC member
are sealed with the adhesive. Thus, an influence of side
winds with respect to the FPC member can be more reduced.
It is preferred that the support includes a base plate,

a resilient hinge, a load beam coupled with the base plate

through the hinge and a resilient flexure fixed to a top end

section of the lcocad beam, for mounting the magnetic head

slider, or includes a base plate, a locad beam coupled with the

base plate and a resilient flexure fixed to a top end section

of the load beam, for mounting the magnetic head slider.

It is also preferred that a part of the FPC member is



the trace conductor layer forned on the resin layer. It is further

preferred that a part of the FPC nenber
of the | oad beam and that

is intimately fixed tiofjapBar pipe
the part of the FPC nenber consists of the

resin layer, the trace conductor |ayer formed on the resin |ayer and an

over coat

| ayer fornmed to cover the trace conductor layer. It is preferred

that the resin layer is a polyimde layer. It is preferred that the end of
the trace conductors is ball bonded mﬁth the term nal el ectrodes of the
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to the peetehimatedyedired; teia sugfage 0f dhea

end

the part of the FPC member consists of the resin layer, the
trace conductor layer formed on the resin layer and an
overcoat layer formed to cover the trace conductor layer.

It is preferred that the resin layer is a polyimide
layer.

It is preferred that the end of the trace conductors is
ball bonded with the terminal electrodes of the at least one
thin~-film magnetic head element.

In an embodiment according to the present invention,
the magnefic head slider may be a micro magnetic head slider
with a width of 1.0 mm or less, a height of 0.3 mm or less and
a length of 1.0 mm or less.

Further objects and advantages of the present invention
will be apparent from the following description of the

preferred embodiments of the invention as illustrated in the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plane view schematically illustrating the

whole structure of an HGA seen from its slider-mounting

ord beagw ppauthdtating a top



section of the HGA in the enbodinent of Fig. 1; Fig. 3 is a AAAline
sectironal viewof Fig. 1; and Fig. 4is a B-B line sectional ,vj eV}Sé)f Uﬁj}g.
1. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 schemati caBI[i/ APK2
illustrates the whole structure of an HGA seen fromits slider--nounting
surface in a preferred enbodi ment according to the present invention, Fig.
2 illustrates a top end section of the HGA in this enbodinent, Fig. 3
illustrates a A-Aline section of Fig. 1, and Fig. 4 illustrates a B-B

i . t Fig h B o thi
elmr)]gdisrer;%\ c%slgl gu%%%fr?s%?c?% %dﬁ%\%ﬁ?:gﬁc%@%glgoig&gﬁg@eeh? an:jSa mcro

magnet i o Qreag:.gl ider 11 with at least one thin-filmmagnetic head el ement
fixed to &t 6 8hd section of the suspensi on 10. Term nal el ectrodes of

the thin-fil m_magnetic head el enent. are__el ectrijcally connected to
connecti on padss¥2& F8r{RFLHYRPERE V lié“‘a?r%t&ﬂ oﬁﬁ?n"g“ sing for exanple

Au balls or solder balls. The suspension 10 itself is substantially forned
by a b&SSHPEt ef 1516HGY AR e sEprAdmeRtt9fofi€3aliused to fix with a drive
arm (not shown), a resilient hinge 14, a |oad beam 15 6 3 0 APR 2004
coupl ed with #HE-bdstspr fd 13nehsestfgienahevishd Yagank: #and esil i ent
flexure 16 fixed to a top end section of the Ioad beam 15 for nounting the
magnet i ¢ head F§li.dérid 1a thér ddne s@wiiongd plew ©f1Bigs hade of in this
enbodi nent a
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 schematically illustrates the whole structure of
an HGA seen from its slider-mounting surface in a preferred
embodiment according to the present invention, Fig. 2
illustrates a top end section of the HGA in this embodiment,
Fig. 3 illustrates a A-A line section of Fig. 1, and Fig. 4
illustrates a B-B line section of Fig. 1.
As shown in Figs. 1 and 2, the HGA in this embodiment
has a suspension 10 on which a FPC 12 is adhered, and a micro
magnetic head slider 11 with at least one thin-film magnetic
head element fixed to a top end section of the suspension 10.
Terminal electrodes of the thin-film magnetic head element are
electrically connected to connection pads 12a formed on the
FPC 12 by ball bonding using for example Au balls or solder
balls.
The suspension 10 itself is substantially formed by a

base plate 13 with an attaching section 13a used to fix with a

drive arm (not shown), a resilient hinge 14, a load beam 15



stainless steel or iron plate and fixed to one end section of the hinge 14
by welding. The HGA is attached to the drive arm by fixing theBQ?%@PWHﬁH?
13 at its attaching section 13a. The hinge 14 is made of in this enbodinent
a stainless steel plate (for exanple SUS304TA) with a thickness of about
38 mand has a small spring constant for easily adjusting the |oad gram
Nanely, the hinge 14 has elasticity providing, to the |oad beam 15, a
force for pressing the magnetic head slider 11 toward the direction of a

magneti c di sk_surface i op tion.,.The lLo eam 15 is _fixed to the other
end sectPBREE With tﬁﬁengﬁs‘?mp%e\/\g%mugpni%ge?weogéma? fas a width
getting narrow toward its top end and is made of in thi fnb dimrent a

st ai nl e¥esilient filesurer b Blxedhite aULR ARE) SGFHPD £5 ?:rf’ﬁe 3t ckness of
about 100 m Since the thickness is relatively larger than that of the
convent beam| 15 diar Beaating hthe regaebiahend s4idey 2kl JBeyePRgi d and no

deformation will occur. Also, since side edges are forned in flat with no
bendi ng, thi sTheabasreahats W8l 1s madeupst imtihis gmbadbrefit @Bve to side
wi nds. The flexure 16 has a flexible tongue 16a depressed by a 7 3 0 APR
di npl e 6hainkmmEtekdr nediom phetécanil HEaedl 6o onk leas sebtbon ¢ifty f or
flexibly supporting by this tongue 16a the nagnetic head slider 11 to
provi dethe fliAgeatitei bydeeldirdie Tisd iHGAr isThttddhedute tife idrivedermf in this
enbodi nent a

by fixing the base plate 13 at its attaching section 13a.

The hinge 14 is made of in this embodiment a stainless

steel plate (for example SUS304TA) with a thickness of about

38 ym and has a small spring constant for easily adjusting the

load gram. Namely, the hinge 14 has elasticity providing, to

the load beam 15, a force for pressing the magnetic head

slider 11 toward the direction of a magnetic disk surface in

operation.

The load beam 15 is fixed to the other end section of

the hinge 14 by welding. This load beam 15 has a width

getting narrow toward its top end and is made of in this

embodiment a stainless steel plate (for example SUS304TA)} with

a large thickness of about 100 um. Since the thickness is

relatively larger than that of the conventional load beam,

this load beam 15 is relatively rigid and no deformation will

occur. Also, since side edges are formed in flat with no

bending, this load beam 15 will be substantially insensitive

to side winds.

The flexure 16 has a flexible tongue 1l6a depressed by a



stainless steel plate (for exanple SUS304TA) with a thickness of about 20
[tm  The fixing of the base plate 13 with the hinge 14, of thel Bi pg@® by
with the | oad beam 15 and of the |oad beam 15 with the flexure 16 are’
performed by pinpoint welding at a plurality of points. Parts of the FPC
12 are closely and intimately adhered to the surfaces of the base plate
13, |l oad beam 15 and the flexure 16 with an adhesive. This FPC 12 is
floated in space between the base plate 13 and the | oad beam 15 and behi nd

t he base,, pl at : | P h Q@fgﬁp | § herent structure at a
sectioneq!:"lng%g F%g?hsﬁ@g %ﬁ%‘ﬁescgc%l i:ﬁeo?éetmﬁe e;%r%ﬁlgﬁ%rom ot her secti on.
As shown .in Fi 3, in.the other sectio nely in t ction fixed to

t he baséalﬁﬁgtﬁ‘ég’i% 5 {IlﬁgX?‘B PED %%n%ﬂ%}' '&%‘és ?’{?%ﬁ ﬁ‘gasiﬁ i on, the FPC 12
is configured by a thin_insulation na eriaﬁJ Ia%e{:_ b se fLI m | ayer) 30 nade
of a rediegretigifepd SdigeR; bk ta, PEPYLde &Adge: BF Jréi?%r 81™% cu forned on
the base filmlayer 30 and an insulation material |ayer (overcoat |ayer) 32
made of sdifexj n%&cﬁl%’-"fﬁ)llﬁ AedBadey ot dgyeRiHFmRdiPeRt & conduct or | ayer
31. The base filmlayer 30 3 0 APR 2004 of the FPC 12 is intinmately

adher ed stainhess stiegdepdte hifdro ggampley UBSOGITA h widh éxShpFEeEsUV resin or
epoxy resin adhesive 33. Also, although it is not illustrated, the base
filmlaperaBéut &fo e FPC 12 is intimately adhered to the surface of the

base
The fixing of the base plate 13 with the hinge 14, of

the hinge 14 with the load beam 15 and of the load beam 15
with the flexure 16 are performed by pinpeint welding at a
plurality of points.

Parts of the FPC 12 are closely and intimately adhered to
the surfaces of the base plate 13, load beam 15 and the flexure
16 with an adhesive. This FPC 12 is flecated in space between
the base plate 13 and the load beam 15 and behind the base
plate 13. Also this FPC 12 has somewhat different structure at
a section fixed to the top end section of the flexure 16 from
other section.

As shown in Fig. 3, in the other section, naﬁely in the
section fixed to the base plate 13 or the load beam 15 and the
floating section, the FPC 12 is configured by a thin
insulation material layer (base film layer) 30 made of a resin
such as polyimide, a trace conductor léyer 31 of Cu formed on
the base film layer 30 and an insulation material layer
(overcoat layer) 32 made of a resin such as pclyimide for

covering the trace conductor layer 31. The base film layer 30



plate 13 with the adhesive 33. On the other hand, as shown in Fig. 2, in

the section fixed to the top end section of the flexure 16, t%c—qi@%% %s
configured only by a thin insulation material |ayer (base film er) g
made of a resin such as polyimde and a trace conductor |ayer 31 nade of
Cu with a plated Au for protecting Cu fromcorrosion damge and formed on
the base filmlayer 30, but no overcoat |ayer is forned. The base film
layer 30 of the FPC 12 is intimately adhered to the surface of the flexure

16 with r.ex esi,n . or resin adhesi ve nce the FPC
12 has r?&otj}%}“ér@g(gtle% &fefmé ey g@@ %% gﬁ jisace é’rtt%%s‘ll uence upon
a spring constant, the FP ] ower stiffness c rovi ded. The
Dase 11 BeRalo v AT SR andly=Srit SneBRREEey Sabes i T 5 m 1) or
| ess, for exanple of about 12.7 VM over the whole FPC 12. A thickness of

the traddseondftiiaighsit 18 najoddlustimiednusheobatr Fidht AaKery3e hin
t hi ckness of the base filmlayer 30, stiffness of the FPC 12 can be
gr eat | y of| therERE 1Asig ietimatelynadherad &ot the yswfaser Pér g dE@sst t he
magneti c head slider 11 can be expected even if it is a mcro nmagnetic
head sl ipdetewl 3 lwidhwtbehadtiesive &8 or less (for 3 0 APR 2004 exanple
about 0.7 mm, a height of 0.3 mmor less (for exanple about 0.23 mm) and
a length of 100 time artHeashagd prasexhophein dhigut 20. 87 thy ,semmidonl so it is
used in a high-spindle rotati on HDD.

fixed to the top end section of the flexure 16, the FPC 12 is

configured only by a thin insulation material layer (base film
layer) 30 made of a resin such as polyimide and a trace
conductor layer 31 made of Cu with a plated Au for protecting
Cu from corrosion damage and formed on the base film layer 30,
but no overcoat layer is formed. The base f£ilm layer 30 of
the FPC 12 is intimately adhered to the surface of the flexure
16 with for example a UV resin or epoxy resin adhesive 33.
Since the FPC 12 has no overcoat layer at this section that
will exert an influence upon a spring constant, the FPC 12
with a lower stiffness can be provided.

The base film layer 30 has an extremely thin thickness
of 12.7 pm (0.5 mil) or less, for example of about 12.7 pm,
over the whole FPC 12. A thickness of the trace conductor 31
is about 18 um. Due to such extremely thin thickness of the
base film layer 30, stiffness of the FPC 12 can be greatly
lowered. As a result, an excellent flying performance of the
magnetic head slider 11 can be expected even if it is a micro

magnetic head slider with a width of 1.0 mm or less (for



Furthernore, since the FPC 12 is thin and is intimately adhered to the
surface of the suspension 10 with the adhesive, it is possible_to greatly
decrease an influence of side winds resulting that a stable flyaﬂlggPR 2004
performance of the slider can be obtained. Thus, the HGA is adaptable to a
hi gh recording density HDD. It is a matter of course that using of the FPC
as signal lines will provide an extrenely cheap manufacturing cost in
conparison with using of a wirel ess suspension. Stiffness sinulations were
actual ly e f gr Wt h EP i i g%”h%yr

t hi ckne%%%g)%#ﬁ%mo'?lr.mgs]'m%_{)@l,%lph{étOfs&g{]?%ls?gtﬁ%sb%;(%&t hi C eegs of the
conventiona PC and _fqr H it PC havi n ase fi | ayer
t hi ckne ol# gzgi"ﬂrﬂ] FB&Saﬁf?%g%A\émfaprde:M £r ;L?gﬁvaagtborc%ﬁf' r’%d that a pitch
stiffness woul d decrease_by abqut ;31 -% .and a roll stiffness would

decr eas@PBYLaBAA M -ogndratea HE 1628889 i By RIS P RORS. 4 pm t o
12.7 pm_ A flying height of the aforenentioned mcro nmagnetic head slider
is susc&BPible to the pitch stiffness. Nanely, variation of the flying

hei ght of this mcro magnetic head slider in operation is inproved by 0.08
nmin the staRYBFREIRANE. asilBge chhe KREN1Z his gibdehasdi 3§ neydmgéetBases by 0.1
[LN/deg. 10 3 0 APR 2004 Wen the base filmlayer is thinned from25.4 mto
12. 7 fi adhereddromghepsucfacs ioff fhessudpeqissan 0 widih [theoadhesiweabout 0. 21.
This corresponds to an inprovenment of 0.16 nmin the standard deviation a
of vari ati bs misstibdef Ltgigredtdiygiecreadeamgeinfluence of side winds

3]

resulting that a stable flying performance of the slider can

be obtained. Thus, the HGA is adaptable to a high recording

density HDD. It is a matter of course that using of the FPC

as signal lines will provide an extremely cheap manufacturing
cost in comparison with using of a wireless suspension.

Stiffness simulations were actually carried out for an
HGA with FPC having a base film layer thickness of 25.4 um
(1.0 mil), that is almost the same thickness of the
conventional FPC, and for an HGA with FPC having a base film
layer thickness of 12.7 um (0.5 mil). As a result, it was
confirmed that a pitch stiffness would decrease by about 31 %
and a roll stiffness would decrease by about 13 % when the
base f£ilm layer thinned from 25.4 pm to 12.7 pm.

A flying height of the aforementioned micro magnetic
head slider is susceptible to the pitch stiffness. Namely,
variation of the flying height of this micro magnetic head
slider in operation is improved by 0.08 nm in the standard

deviation ¢, when the pitch stiffness decreases by 0.1 uN/deqg.

10



flying height of such mcro magnetic head slider is now around_ 10-15 nm
Thus, if the variation is represented in 36, the above nentiodell APR 2004
i mprovenent of 0.16 nmin a corresponds to 3- 5 %gain with respect to a
nom nal value. This is a sufficiently satisfied gain. If the base film

| ayer 30 of the FPC 12 is thinned less than 12.7 mwthin a range keeping
the electrical insulation, the stiffness decreases |ower and thus
variation in the flying height beconmes snaller resulting the flying

f th d.der _to il : ' igs. 2 and 3, th
Banesi vates Fhe ifse il Layds il BIRET; Gomianel WY tohazndoms fm | ayer 30
i d tely wthout | ce, .gnd.the adhesi 3 s thi
Secti on MOFBLPEIE BhEFRPTOQ AUORCs) b iiaLoNE % GBBUEL0- 75 the FPC 12
becomes quite small. In the aforenenti oned enbodi nent, the suspension 10

has a fIAF- FPERRPWES P 7R YRERVEREN A Oplla Rin 13! thReSh 44 the

| oad beam 15 and the flexure 16 or a five-pieces structure if the FPC 12
i s addedleviloWborerd athyasiapiersiafh the chiylingg hedght heApkargstt i nvention is
not limted to this structure but may be configured by a three-pieces
st r uct ufdying rheidids efpsacte mirro3magneir 2 hepd agil leamigntow dfadre or a
four-pieces structure if a FPCis added, or a two-pieces structure with a
bg;gdpl dbelfngm.a Thhexurf-theadabbsinionr ia tépresepitedesn Siaudtiere if a FPCis
i - above mentioned improvement of 0.16 nm in o corresponds to 3-
5 % gain with respect to a nominal value. This is a
sufficiently satisfied gain.
If the base film layer 30 of the FPC 12 is thinned less
than 12.7 um within a'range keeping the electrical insulation,
the stiffness decreases lower and thus variaticon in the flying
height becomes smaller resulting the f£lying performance of the
slider to improve more.
As shown in Figs. 2 and 3, the adhesive 33 is filled up
so that both side edges of the base film layer 30 is covered
completely without a crevice, and the adhesive 33 seals this
section. Therefore, an influence of side winds with respect
to the FPC 12 becomes quite small.
In the aforementioned embodiment, the suspension 10 has
a four-pieces structure with the base plate 13, the hinge 14,
the load beam 15 and the flexure 16 or a five-pieces structure
if the FPC 12 is added. However, the suspension according to

the present invention is not limited to this structure but may

be configured by a three-pieces structure with a base plate,
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Al t hough the FPC 12 in the aforenmentioned enbodi nrent has a |ong tai
structure where its rear end extends beyond the base plate 13, éhﬁ FPC
according to the present invention is not limted to this st rdc BRbam%
may have a structure where the rear end of the FPC term nates at the base
plate. Many wi dely different enbodi nrents of the present invention may be
constructed w thout departing fromthe spirit and scope of the present
invention. It should be understood that the present invention is not

limted 1494t fi %E%p r15q§ rlgﬁ% e i on, except
as defi ne§d Egar?ﬁagﬁappg% cglglrrrgm% %3'%86 %E’E%L%?I\é I'tltlc’citshead gi nmbal
assenbl risin a_fmagnetic h ad sllggr mnth Ieas one thin-film
magnet i %‘dﬁﬁ‘gp Olélae%'é’ﬁt FPECRE UG 'fresd"slﬁ ngi B‘?F‘?M ts 289 ®nd section fixed
to said nagnetlc head slider; and a FPC *erX|bIe prlnted circuit) menber
with a FeEFWCehpad BAAM R thEBRTRIGS s SFErTRIF oA tsdi BT el n | ayer, one
end of said trace conductors being electrically connected to term nal
el ectro8d4edf said at |east one thin- filmmagnetic head el ement, wherein
said FPC nenber is separately formed from sai d suspension and sald resin
| ayer of the EPhonghhdhei EP¢ntd mat &he affirementioned amboddment sai d
suspension with an adhesive, said resin |ayer having a thickness of 12.7
pm or |kas a ddngataitosivncitore| ysre fidsnedavrershiedtends rodvoper and wherein

the base plate 13, the FPC according to the present invention

is not limited to this structure but may have a structure

where the rear end of the FPC terminates at the base plate.

Many widely different embodiments of the present

invention may be constructed without departing from the spirit

and scope of the present invention. It should be understood

that the present invention is not limited to the specific

embodiments described in the specification, except as defined

in the appended claims.
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si de edges of said FPC nenber are sealed with said adhesive. 2. The head

gi nbal assenbly as clainmed in claim1, wherein said suspensjon conprises a
base plate, a resilient hinge, a | oad beam coupled wth sanﬁﬂb@$@ q?ea
t hrough said hinge and a resilient flexure fixed to a top end sectron of
said | oad beam for nmounting said nagnetic head slider. 3. The head gi nbal
assenbly as clainmed in claim2, wherein a part of said FPC nenber
intimately fixed to a surface of said flexure only consists of said resin
| ayer and gﬁyﬂ trace conductors fornmed on said resin |layer. 4. The head

gi nbal g § as claimed in claim2, wherein a part of said FPC nenber
intinately fixed to a surface of said | oad beam consists of said resin

| ayer, said trace conductors forned on said resin |ayer and an overcoat

| ayer foried t0 hegddimbal assanably conmpiishidrs. 13 3 o APR 2004 5. The head

g1 mhal asserbl ¥ Aaofhl Red! Ol AW Yot AR S Hh oS HBRR) Ak S0 2

base pl at e, €am couple ase e an resitient
flexure feélkamknto a top end section of said | oad beam for m)untl ng said
magnetic head sl i der 6. The head gi nbal assenbly as clainmed in claimb5,
wherein a parta sesilient sHspeasiaanwih 3 R ﬁﬁf’é%‘“?i‘)@@&dtf@ said yppgotiof saj d
flexure oplyy € Jgﬁ(f of said resin |layer and said trace conductors forned
on said resi n ayer. 7. The head ginbal assenbly as clained in claimb5,
wherei n a parta ¢PC gBexiblERGrimedbarcuithimerabet withi xedsinoages anflacaceof sai d

| oad beam co sts of  said resin layer, said trace conductors formed on
sod 1 ool CONUMTS Jafmen i Setd Beain 18R ‘ors R T SRUEICS SPRITHaR:

conduct oriseing elddificalfesbrifcdRal tARIRIANEIESrSIeR! Hshid htabadtBrie thiRer ei n sai d

resin | a]yer is a pol'yimde |ayer.
Hm magnetic head element,

wherein said FPC member is separately formed from said suspension
and said resin layer of the FPC member is intimately adhered to a surface of
said suspension with an adhesive, said resin layer having a thickness of 12.7
pgm or less, a trace conductor layer formed on said resin layer and wherein

side edges of said FPC member are seaied with said adhesive.

2. The head gimbal assembly as claimed in claim 1, wherein said
suspension comprises a base plate, a resilient hinge, a load beam coupled
with said base plate through said hinge and a resilient flexure fixed to a top

end section of said load beam, for mounting said magnetic head slider.

3. The head gimbal assembly as claimed in claim 2, wherein a part of
said FPC member intimately fixed to a surface of said flexure only consists

of said resin layer and said trace conductors formed on said resin layer.

4, The head gimbal assembly as claimed in claim 2, wherein a part of
said FPC member intimately fixed to a surface of said load beam consists of
said resin layer, said trace conductors formed on said resin layer and an

overcoat layer formed to cover said trace conductors.
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9. The head gi nbal assenbly as clained in claim1, wherein said nagnetic
head slider is a mcro magnetic head slider wwth a wdth of i.o nm or
less, a height of 0.3 mmor less and a length of 1.0 mmor |&ds APR200he
head gi nbal assenbly as clained in claim1, wherein a nunber of |ayers of
said FPC nmenber adhered to a surface of the top end section of said
suspension is different froma remaining section of said FPC nenber. 14
ABSTRACT OF THE DI SCLOSURE HEAD G MBAL ASSEMBLY A head gi nbal assenbly

i ncludes a magnetic head slider wth at |east one thin-fil mmagnetic head
el ement, a support wth a top end section fixed to the magnetic head

slider, apd aTh@GhamMypnbal bEsémBRe a80BRIAEST B clalf enddhatkin Reid race
conductors are electrically connected to term nal electrodes of the at
| east oneSUsHEAsion eemALsRS Achasa@laeepelond bean rpopled witdr saidrbassr i ncl udes

2 et | AR ahd 5 RHENY ALINE T 18,5 ol A8 Golfort BPAIB bt ol

adhesi ve, ch™ resin’layér ness o efrfmor’léss, and a
trace congloahtivig baidanagheticmshdslidene resin layer. (Fig. 3)

6. The head gimbal assembly as claimed in claim 5, wherein a part of
said FPC member intimately fixed to a surface of said flexure only consists

of said resin layer and said trace conductors formed on said resin layer.

7. The head gimbal assembly as claimed in claim 5, wherein a part of
said FPC member intimately fixed to a surface of said load beam consists of
said resin layer, said trace conductors formed on said resin layer and an

overcoat layer formed to cover said trace conductors.

8. The head gimbal assembly as claimed in claim 1, wherein said resin

layer is a polyimide layer.

9. The head gimbal assembly as claimed in claim 1, wherein said
magnetic head slider is a micro magnetic head slider with a width of 1.0 mm

or less, a height of 0.3 mm or less and a length of 1.0 mm or less.
10. The head gimbal assembly as claimed in claim 1, wherein a number

of layers of said FPC member adhered to a surface of the top end section of

said suspension is different from a remaining section of said FPC member.

14





