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 (HGA) including a suspension and a magnetic head sIider

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



3-0 APR 2004 signal lines, that is, a wirel ess suspension or a suspension
using a flexible print circuit (FPC) has spread. The w rel ess suspension

may be configured by directly depositing a pattern of sequengjﬁlhﬁR 2004
| am nated resin layer, trace conductor |ayer and resin |layer oh the
suspension as for signal lines, or by adhering to the suspension a
separated stainless steel plate on which sequentially |am nated resin

| ayer, trace conductor layer and resin |layer are prelimnarily formed. The

S“Spe”Sisé&gn%%t ifds; ltﬁ%nc.oi‘é ] Q&Jﬁggé’s@déﬁ%héﬂgi&?.& aﬂgggpgngﬂﬁpensi on a FPC

fabri cat orm’ng trace” co ors onh a resin ba ayer and by
formng a.resin.overcoat |ayer. on..t esin base | ayer to cover the trace
conductSﬁépgﬁaagﬁgP%iFfpﬁﬂﬁﬁéﬂrpglgoﬂﬁﬁauﬁgﬁ TR "a wirel ess  suspensi on
because the wirel ess suspension itself is expensi i n_.conparison with a
normal  suspendPBniTEESSFHIPSRIIAN Wﬁyc%%tCQﬁilgﬁﬁeéébylﬂ%ﬁﬁ Yextremely
high. If an HGA is configured using a suspension with FPC  although the
HGA candgBozHEdlA ¢ PabEeIhtdd Sequentidddy papirptfchdeséh & Tmgnetic head
slider wll greatly deteriorate due to a |arge stiffness of the FPC

Part i culkapesy condweson laxanandi EeSlhd@yeri enn SSpEBFigR taf 8L exanpl e a
w dth of about 0.7 mm a height of about 0.23 mmand a |length of about

0. 87 mmsharakhilioes: epe| iy adherin@Iartde, sispension ggseparated

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



constant of the suspension increases due to the high stiffness 2 3 0 APR
2004 'of the FPC, a good flying performance cannot be expected ag[wép
Furthernore, the conventional HGA configured using a suspension i hRI'—?'IQ@:If
is very weak to side winds due to its large thickness, and this exerts an
I nfl uence upon the act-ion of the suspension in operation. SUWARY OF THE
I NVENTION It is therefore an object of the present invention to provide an
HGA, whereby a | ow rranuf acturi ng cost can be attained and al so a good
flying perfor e X eyen Lo n o he slider is
nount ed %%r EB rrPIQ&'Anot%‘l’ﬁ' ﬁg%%gf? 1"’"ocreege 8%?%6&5@% &}’a ovide an

HGA, wh I f act h t d d I t abl
Fyl ng SBFPRPRRGE, 40 %S?ixﬁ‘f%ﬁan i deredonged B8 e e expect ed.

According to_the present i nvention, an HGA includes a nmagnetic head slider
with at WiEBsFPORS VBEK- ‘f’?%%ﬁéﬁ%t‘l’%"%éﬁee%nﬁﬁ laxge piknesisth a top
end section fixed to the magnetic head slider, and a FPC nenber with trace
conduct 8n4. thtye W§So@nt¥f€%ﬂ‘3§€@ wRAR UdeonSt e off dber peapensiosonnect ed t o
termnal electrodes of the at |east one thin-film nagnetic head el enent.
The FPCineoperatfignt.her includes a resin layer intimately fixed to a
surface of the support with '

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.



an adhesive, which resin layer has a thickness of 12.7 [AMor less, and a

trace conductor |layer formed on the resin layer. 3 0 APR 200%%$igﬁg ng
resin | ayer such as a polyimde |ayer has an extrenely thin tthic S f
12.7 pm (0.5 ml) or less, stiffness of the FPC nenber can be greatly

| owered. As a result, an excellent flying performance of the magnetic head
slider can be expected even if it is a mcro magnetic head slider, and
also it is used in a high-spindle rotation HDD. Furthernore, since the FPC

menber is thin, s _inti. | xed _t rf.ace-of e sypport with
t he adhesi ve, n‘?l’]?’%%stﬁ%ogéséllbrﬁaé%%‘%rgérdea %? ge@?ilg‘éﬁénllg%# tr}leanscépl of side
winds resulting that a stable flﬁi ng perJornache of the slider can be
obt ai ne FXEIREELY { HelmERICkNSFE AR 7t 0 ol GriSg ML & e diSTS - density HDD. It
is a mtter of course that using of the FPC _as_signal |lines will provide
an ext r eHEAFPERR P ddfuf RCt PSS ceBshe i FredddBate dri t8° Bing of a

W reless suspension. It is preferred that both side edges of the FPC nenber
are sealf®§uhFt AR HXCEIABRT velYINguPeriprmanoeyehckhe magngsicyneds wit h
respect to the FPC nenber can be nore reduced. It is preferred that the
suppor t silageudean Pepgxpepted evengif ekt |/ mhtrgaagmeatdgdheadm coupl ed with
the base plate through the hinge and a resilient flexure fixed to a top
end sestliderofandalsoadt bbamsefoin nantdhrgpihélerampiettiion hidi.

Furthermore, since the FPC member is thin 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



slider, or includes a base plate, a | oad beam coupled with the base plate
and a resilient flexure fixed to a top end section of the Ioaﬁgbgantzmnr
nmounting the nmagnetic head slider. It is also preferred that a part of the
FPC menber is 4 3 0 APR 2004 intimately fixed to a surface of the flexure,
and that the part of the FPC nenber only consists of the resin | ayer and
the trace conductor |ayer forned on the resin layer. It is further
preferred that a part of the FPC nmenber is intinately fixed to a surface

of the I ?ﬁﬂ’ fir}%&qut a%%rgfo{ NS %‘E”% ts of the

resin Iayer conduc Iayer orne e resin lTayer and an
over coat ye gover the trace c ctor er.. Is preferred
Chat  tn@arh 15 EHG bRaBRE iy GehbE5Es © %”?H?sr?ﬁla 48en 9 "the end of
the trace conductors.is ball bonded with the term nal el ectrodes of the

- at Iea§PeoﬁEaC?rEQquqtﬂFnﬁﬁﬁﬁtFPIﬂ%%d“bﬁ@ﬁeﬁ?SIWr4Q¥?Ienbodinent accor di ng
to the present invention, the magnetic head slider may be a m cro nmagnetic
head slider Wit hSafWricher srefexrefn that &spark ofitdmn F%? BembeFn or | ess and

a length of 1.0 nmor |ess. Further objects and advantages of the present
i nvent i 4§ inFinatedyagpaednto i girEaee fQfl [thai hoadidaam, pahdntlit t he

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 magnetic 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



preferred enbodi nents of the invention as illustrated in the acconpanying

drawirngs. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. | is a plane,vje
schematically illustrating the whole structure of an HGA seegi}rgﬁﬁi4m4
sli-der-mounting 3 0 APR 2004 surface in a preferred enbodi ment according
to the present invention; Fig. 2 is an enlarged viewillustrating a top

end section of the HGA in the enbodinent of Fig. 1; Fig. 3is a A-Aline
sectional viewof Fig. 1; and Fig. 4 is a B-B line sectional view of Fig.

i1 ust o SR R il B e e ey o it b PG Y oun i ng

surface jqra g&eterred enbodi nent according to the present invention, Fig.
2 il ustPad g'top end section of the HGA in this enbodinent, Fig. 3

illustrates a A-A Line section of Fig. .1, and Fig. 4, illustrates a B-B

i ne secti on i g 15 Sheniggwnc W qLrod Bl o reoiesdi b s

enbodi mrent has a suspension 10 on which a FPC 12 is adhered, and a mcro
magnet i SHEAARsPT dete HEAiRntRe qubediment afhFAgfitim magnetic head el enent
fixed to a top end section of the suspension 10. Term nal el ectrodes of
the thin-fil mfRggnét it ddad dimpesctdopal view of Fig. 1: and

Fig. 4 is a B-B line sectional view of Fig. 1.

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



electrically connected to connection pads 12a farnmed on the FPC 12 by bal
bondi ng using for exanple Au balls or solder balls. The suspengigwhgﬁ)anA
itself is substantially fornmed 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 6 3 0 APR 2004 coupled with the base plate 13 through
the hinge 14 and a resilient flexure 16 fixed to a top end section of the
| oad beam 15 for nounting the nagnetic head slider 11 thereon. The base

plate 13 is de, of in this g&ﬁpd' t a .stainless steel .or iron plate and
fixed té’oBHégEn‘ﬂl deohage Piate hgﬁg%ﬂi%ho gﬁgﬁ%%gi%ﬁgdl-@ i s attached
to the drive arm by fixing the base $Iate 13 at.its a&%acgiqg section 13a.
The hi ngesilient Fgavge 1§ thied LRpadterRmndasertio &&sthettid plate (for
exanpl e SUS304TA) with a thickness of about 38 mand has a small spring
const anbefor 1247 yrouating i Hy magnetadiepdaflifdefelly theReomi nge 14 has
el asticity providing, to the |oad beam 15, a force for pressing the
magnet i ¢ headThe| baike pllateohdris tadedpf edn i @ soemhodirAdt @c di sk surface in
operation. The |oad beam 15 is fixed to the other end section of the hinge
14 by wekdimlpssThiteelload jmeamplBtaasnd fiibeihtogenea ieng sectbwm tadward its top
end and is made of in this

the hinge 14 by welding. The HGA is attached to the drive arm

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



enbodi nent a stainless steel plate (for exanple SUS304TA) with a large
thickness of about 100 m Since the thickness is relatively Iaﬁﬁeﬂpﬁhm
that of the conventional |oad beam this |load beam 15 is relatively rigi d
and no deformation will occur. Also, since side edges are forned in flat
with no bending, this |load beam 15 will be substantially insensitive to
side winds. The flexure 16 has a flexible tongue 16a depressed by a 7 3 0
APR di npl e (not shown) forned on the | oad beam 15 and has elasticity for

flexibly,. RBO ﬁ({ﬂ% gsth thkgfﬁg&%\et galéﬁﬁbegﬁ'g)@ﬁﬁéﬁﬁ ead slider 11 to

prOV|de a rree e to |s made of in this
enbodi ne ainle Iate for | e SUS3 wi th a thickness
of about® q’?ﬁ% 'F’n# 'Iiﬂ’é: %ﬁ‘?f{ﬁ‘gf%f lﬁ%’r% ﬁg@lgo q‘t% Bfnge 14, of the
hi nge 14 V\nththeload beam 15 and of Ioad th the flexure 16
are per fSOREELH\SAG SAHET whi oﬁ%graiﬂ%e |fl]er§| F‘Fyla‘\cﬂdlepﬁf’m%ge Parts of the
FPC 12 are closely and intinmately adhered to the surfaces of the base

pl ate 13liflekd Bbanfiexyrfy kohdsiradeof 1Rethis pmbRdinaRtide. This FPC 12 is
floated in space between the base plate 13 and the | oad beam 15 and behi nd
the basetaphhess rdeedl pdatdi ForPexamplraSUSIRERAR W RetBheknassuct ure at

of about 20 um.

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



a section fixed to the top end section of the flexure 16 from other
sectton. As shown in Fig. 3, in the other section, nanely in tﬁ S@ggt@ﬁ@
fixed to the base plate 13 or the | oad beam 15 and the floati 3] [

the FPC 12 is configured by a thin insulation material |ayer (base film

| ayer) 30 nmade of a resin such as polyimde, a trace conductor |ayer 31 of
Cu formed on the base filmlayer 30 and an insulation material |ayer
(overcoat layer) 32 nade of a resin such as polyimde for coveri ng the

trace c%&d to er. 31..Th asepilil l,a 30 0] APR the FPC
127 s (o Ahearee M asodnt I frperd o Bhe Teatrd St for
exarrpl e.a UV resj epox esi n.,adhesive 33. Al sq, Flﬁ_E_lhou I S not
Tt deal 1 el tn gy PRl & DYGTOSH e cPREY TR ‘?em%? adhered to
the surface of the base plate 13 with the adhesive 33. On the other hand,
as showdlsfa- Fathongh; 4ty h% nofcdildnstratesy thet brse fiflEndakeetibn of the
flexure 16, the FPC 12 is configured only by a thin insulation materi al
| ayer (l@iséhﬁiﬂ'ffﬁ H2ajer jnBnaiedy afhereddonthecsninosordi theldased a trace
conductor layer 31 nmade of Cu with a plated Au for protecting Cu from
corr osi platentyevidind ther adiebsdivet B2. base fil m | ayer 30, but no overcoat
| ayer is fornmed. The base filmlayer 30 of the FPC 12 is intimately
adhered to thenstiid attheaf hahd, fdsexhoen in Fig. 2, in the section

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



16 with for exanple a UV resin or epoxy resin adhesive 33. Since the FPC
12 has no overcoat |ayer at this section that wll exert an inf] uence upon
a spring constant, the FPC 12 wth a |ower stiffness can be pré%ﬂdABR e
base filmlayer 30 has an extrenely thin thickness of 12.7 pm (0.5 ml) or
| ess, for exanple of about 12.7 VM over the whole FPC 12. A thickness of
the trace conductor 31 is about 18 pm Due to such extrenely thin

t hi ckness of the base filmlayer 30, stiffness of the FPC 12 can be

greatly b ieE ShodtS o 7" 3! la HUIGRYCEE|EHY mh ¥ MLACT(BEBRER R the

magneti c he "be ‘expected even if it 1s a mcro  magnetic

head slider wth a width of. 1. r.less _(for Q. AP 04 exanpl e
about O_a%o%%.% ﬁrglvygﬁ‘flﬁo? Jda Qtﬁ#?g%r Ioe§'§“ (JFO:Le%(a qreexggég? 0.23 mm and
a length of 1.0 mmaqr less (for, exanple .about. 0.87 my, and also it is
used i n2ROHEGH-&i I'eaP‘it sr%r}tHBE)@ﬁﬂ f'ﬁeF‘nBJr%"%q e FRMEFC™2 i s thin
and is intimtely adhered to the surface of the suspension 10 wth the
adhesi v&8PP-jt s possible to greatly decrease an influence of side w nds
resulting that a stable flying performance of the slider can be obtained.
Thus, the HGAFpEthemwnen| e1nge atha §FCr é€oktithgn aBAsis yiipmatedyis a matter
of course that using of the FPC as signal lines will provide an extrenely
cheap madbé¢red o fye surface of the suspension 10 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 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



cost in conparison with using of a wireless suspension. Stiffness
sinul-ations were actually carried out for an HGA with FPC havidny AP R84

filmlayer thickness of 25.4 pm (1.0 ml), that is alnost the sane

t hi ckness of the conventional FPC, and for an HGA with FPC having a base
film layer thickness of 12.7 pm (0.5 ml). As a result, it was confirned
that a pitch stiffness would decrease by about 31 -% and a roll stiffness
woul d decrease by about 13 % when the base filmlayer thinned from25.4

f:m der 1?@?%;’5%39945%% Pl Treh e ihaindd ?g%@f?@éﬁaw”?d,t@ Jar 7 BRok of ¢ Eiadd
by” 0. 05 HRHPY PHECTL SHALRASS iy PRPRErO o) Wchove 1 AORE O rieas
decreases by 0.1 [LN deg. 10 3 0 APR 2004 \Wen the base filmlayer is

t hi nned THENFOBCEERANCS g?.?“ﬂ“f?,mé(em%ﬁ’ Rf Opitb It S thReSEaRfattout 0. 7

wll lower by about 0.21. This corresponds to an inprovenent of 0.16 nmin
the stadgxidtierevw &ifi yaraadion ofi dheofilwing heightyi n§ harggtt . A target
flying height of such micro magnetic head slider is now around 10-15 nm
Thus, i fflyheg \egdigitti off Fech epcavenpgeetic deadt Hidldeabdgenae mMyaymed
I mprovenent of 0.16 nmin a corresponds to 3- 5 %gain with respect to a
nom nal 10atbenm.Thirsus s iFf thef facienidny isatesfdsedtgdi in 30, the
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,

11




If the base filmlayer 30 of the FPC 12 is thinned less than 12.7 mwthin
a range keeping the electrical insulation, the stiffness decrgf@ei | ower,:
and thus variation in the flying height becones smaller resul PRémU%
flying performance of the slider to inprove nore. As shown in Figs. 2 and
3, the adhesive 33 is filled up so that both side edges of the base film

| ayer 30 is covered conpletely wthout a crevice, and the adhesive 33
seals this section. Therefore, an influence of side winds with respect to
the FPC 12 me i |1..Ln far t he
suspen5|ondl éé% éﬁdqgf%%?gﬁﬁﬁégé s'%%g §F§G§F§£¥4%$%%gaggq%ﬁ§#2 t he

hi nge 14 he | oa bean115 a 6 or a.five: pleces structure
't "The ABEeln % A RHBaD LR PeruC PR SR PEE RIBSPAPIG R o Lhe present
invention is not limted to this structure but may _ be conflgured by a

t hr ee- préeEeratlagd Ream ¢ 12 §hﬁﬁ§eplpﬁcﬁse5t{'ic§r@ A§Ra2W¢da?’d beamand a
flexure or a four-pieces structure if a FPCis added, or a two-pieces
struct uPddefith a base plate and a flexure-load beam or a three-pi eces
structure if a FPCis added. Al though the FPC 12 in the aforenentioned
enbodi ment  hastkoughhheaFPC sk dot the afnsiementiopedyrembedimgitends beyond

the base plate 13, the FPC according to the present invention
has a long tail structure where its rear end extends beyond

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.

12



Is not limted to this structure but may have a structure where the rear
end of the FPC term nates at the base plate. Many wi dely different :
enbodi nents of the present invention may be constructed wi t&ﬂumpqte%mﬂ ng
fromthe spirit and scope of the present invention. It should be
understood that the present inventionis not limted to the specific
enbodi nents described in the specification, except as defined in the
appended clainms. 12 3 0 APR 200~ CLAIMS 1. A head gi nbal assenbly
conprisinﬁgﬁﬁwgagnetic head slider with at |east one thin-filmmagnetic
head ele , a resilient suspension with a top end section fixed to said
magnetic head slider; and a FPC (flexible printed circuit) nmenber with a
resin |ayer and trace conductors fornmed on said resin |ayer, one end of
sai d tracé condlheadrgimbabasgereblgcomutising connected to terninal el ectrodes

of said at |eagt M et e H‘?ﬂ](i L8l | d FPC
menber is sepgéamggﬁetﬁcgrh%gg %Ikd()@gqn@gﬁaétsﬁegggﬁog‘eokﬁ 'arl1 'én\z%a eﬁ%g}@n ayer of
the FPC nelshminti s intimately adhered to a surface of said suspension with

an adhesive, said resin layer having a thickness of 12.7 pmor |ess, a
trace conduct o? resijient suspepgiosnwihiaitoreend seslian fixgd tRnedidimaghetie edges of
said FPC ﬁ@éﬁj&fde‘?fﬁn(feal ed with said adhesi ve.

a FPC (flexible printed circuit) member with a resin layer and trace
conductors formed on said resin layer, one end of said trace conductors
being electrically connected to terminal electrodes of said at least one thin-
film 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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2. The head gi nbal assenbly as clained in claim1, wherein said suspension
conprises a base plate, a resilient hinge, a |oad beamcoupled wth said
base plate through said hinge and a resilient flexure fixed f(ﬂ ARR004end
section of said | oad beam for nmounting said nagnetic head slider. 3. The
head gi nbal assenbly as clained in claim2, wherein a part of said FPC
menber intimately fixed to a surface of said flexure only consists of said
resin | ayer and said trace conductors formed on said resin layer. 4. The
head gi nbal assenbly as clained in claim2, wherein a part of said FPC
menber intimately fixed to a surface of said | oad beam consists of said

resin |aygr, sphél ReRT @irabadaetenbly @sMerimad Sidi diaimsin wiatein @B an
overcoat | ayer formed to cover said trace conductors. 13 3 0 APR 2004 5.

The head Yispeasioascemplisesnd base miaiei A lordiheam agwpled withasaid Rasgpensi on
conpr Sesp@ebé‘ﬁ& aprj]egﬁigat ﬁeiuﬂéci‘ixga%‘aa‘:g)gyg{;ﬁods&tﬁh Sf‘%ﬁlgggﬁdﬁgggh]ﬁ‘tf I ?”d a

resilient exuré TT1xe 0 a top en ion Of sai

mount i ng maudtimpgaidtrhagietrchedd sljler. 6. The head gi nbal assenbly as cl ai ned
inclaim5, wherein a part of said FPC nenber intimately fixed to a
surface of said flexure only consists of said resin |ayer and said trace

conduct org forfed i i Y. gi Rl as
cl ai mred i(?i claim E?amgPLsié%}glr)s %‘% Claigfghﬁﬁ%&%r?ber I n'P?éng)%g?éyfi xed to
a surfacesaid FR0 dndrober indenatelgrisicdtite asurfase df sail fiexuay enly sansistsr ace

Cover sai® BT, BHEL AP0 S Bo0a AR JPHBES CBSEUES 16! oi med i n
claim1l, wherein said resin

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.
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| ayer is a polyimde layer. 9. The head gi nbal assenbly as clainmed in claim
‘1, wherein said magnetic head slider is a mcro nagnetic hea? @IApﬁr{m§th
awdth of 1.0 mm or less, a height of 0.3 mmor less and a lI'ength c% .0
mmor | ess. 10. The head gi nbal assenbly as clainmed in claim1l, wherein a
nunber of |ayers of said FPC nenber adhered to a surface of the top end
section of said suspension is different froma remaining section of said
FPC nmenber. 14 ABSTRACT OF THE DI SCLOSURE HEAD G MBAL ASSEMBLY A head

gi nbal assenbly includes a magnetic head slider wth at |east one
thin-filmnmagnetic head el ement, a support with a top end section fixed to

t he magn8BEERNeR O | THE DISGAPSUREFPC nenber with trace conductors. One ends

of the trace conductors are electrically connected to term nal el ectrodes
of the at |least one thin-fil mmgnetic head el enent. The FPC nenber

further HRAPUGBMBAL rASSEMBI&yer intimately fixed to a surface of the
support with an adhesive, which resin |layer has a thickness of 12.7 [err]m
or less, and a trace conductor layer forned on the resin layer. (Fig. 3)

A head gimbal assembly includes a magnetic head slider
with at least one thin-film magnetic head element, a support
with a top end 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.

(Fig. 3)
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