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~The present invention relates:.to a magnetic head apparatus \/\hb@%hoo@cg;pg s
¢-a-slider with at | east one thin-film magneti c head el enent, a. resili’ent
“'suspensi on for supporting the slider and a head I C chip. DESCRI PTI O\ O:'
THE RELATED ART - - . . In.such magnetic head apparatus, the thin-film =
magnetic head el ement for witing magnetic information into and/or '

readi ng magneti ¢ MAGNETIC HEAD! APPRRATUSOWETH CHEAPC gcdeApp medi um  such as a
magnetic disk is in general formed on the slider flying in operation above

the magnet i presy OFdirAR MRvENRONThe slider.is supported by the suspension:
made of a resilient thin netal plate ext ended fromone end of a novable

armof o magnet i nglialedlitEnvilition related e WPHghCeinpde Used for

; arrpljl fying witing current to e magneti c hea ment or anpl i fying g
ggd:hgg gg;é%‘g%aré{ of heagua‘%ggngtlﬁ% &#%ﬁnéég% p%éﬁﬁﬂeenmnggnﬁgd
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However, -if,the | _ e n the novable armor on the FPC, |ead
I'i nes for mcﬁ]ﬁ dcﬁw&hgg{"ﬂ% magneti c hlead element with the IC

DESCRIPTION OF THE RELATED ART

In such magnetic head apparatus, the thin-film magnetic
head element for v}riting magnetic information into and/o::.'.
reading magnetic iﬁfo_rmation from a magnetic re‘cording’ medium
such as a magnetic d’isk is in general formed on the slider .
flying in operation above the magnetic recording medium. The
slider. is supported by the suspension made of a-res"ilient thin
metal plate extended from one end of a Mable arm of a
magnetic disk drive unit.

The head IC chip is used for amplifying writing current
to the magnetic head element, for amplifying reading current
from the head element and for controlling the writing and
reading operations of the head element. The head IC chip had
been mounted on\the movable aim located in a rearward position
of the suspension or on a flexible printed cable (FPC) at a
rearward position of the suspension. However, if the IC chip
is mounted OI'-l‘- thé movable arm or on the FPC, lead lines for

electricaily connecting the magnetic head element with the IC



.2 chip becone Iong cau5|ng noi ses to be eaS|Iy*generated Al so, the long-
| ead |ines provide some delayin rising and falling times of pulse’ S|gnals
. due to parasitic capaci tance and - ‘i nduct ance of these | ead |ines causing -
“the high rate transfer of data to make difficult. - . In order to .
"suppress the generation of noises fromthe |ead Ilnes Japanese pat ent
unexani ned publ i cations nos. .53(1978)-69623, 55(1980)-150130 and

3(1991) - 10&3rAD %@aﬂéelod@mbmﬂmeﬁowaémwﬂgéﬁeﬁaw& | gpgé of the
|l ead lines 1is shortened by nmounting the head I C chips on the sl'iders or

on the Susp&né'lmg lead 11neEh§§8vﬁ@WBé1§§Uﬁ?&i%§ﬂﬁpaﬁdefﬁlﬂ&bses due
to the Iong Iead | ines fromgeneration. However, if the IC chip that wll

have sone wei: t st r S&'ﬁ&'ﬁj t fol |l ow ng

pr obl ens may occur H?%] e tgs?h?gggﬁ??gﬁgl |g%tanapp ed to the

' suspensi ON, 4n, hagi afﬁ% ent
suspensi on WI gﬂ?é”&grﬁ?ése 9%%? %t%gggﬁg ﬂ%lﬁé’l onan é\;\:llné appl led to

the suspensi me i ed to the hard magnetic disk drive unit '

(HDD) *~ pr O\ﬁ'tgréf‘t\ﬁ ?‘ﬁ %ﬂ&?a‘ﬁfﬁgﬁﬂé head appar at us may smash the IC chip to

tSEgCEard magnet| “ dl order Egaggpp%%%ssl Eﬂefgrgr%ruart on. o% noises %ro:% hgsel f by

lead '1_1n‘es, -Jap_anese_ patent unexanﬁ.ned publicatiqn_s nos.
53(1978)-69623, 55(1980)-150130 and 3(1991)-108120 propose
magnetic head apparatuses wherein the length of the lead lines
is :SHQItened by mOunt_:ing the head IC chips oﬁ the slidefs or
on the sus'p'én'sions. |
These known apparatuses can prevent noises due to the
long lead lines from gener&tion. However . if the IC chip that
-will have some weight is mounted on the resilient suspension,
the following problems may occur.
(1) Due to the additional weight applied to the suséénsion,
the mechanical resonance characteristics of the resilient
suspension will deteriorate.
(2) Due to the additional weight appiied to the suspension,
some impact applied to the hard magnetic disk drive unit (HDD).
' provided with such nﬁgnetic head apparatus may smash the IC
chip to the hard mgﬁetic disk surface causing fracture of the.
IC chip itself by shock.
(3) Due to poor heat radiation ability of fhe suspension,

the IC chip itself will be heated to a high temperature by the



A(3) Dﬁeuip”pcorhheat'radiation ability of the -stspension, the IC chip
itself will be heated to a high tenperature by the :
-3 witing current.flowing through the IC chip durlng recordlng

‘operation. - SUMMARY OF THE INVENTION 3 -~ - It is therefore an ObjECt of -

‘the present invention to provide a nagnetlc head apparatus with a head IC"
- chi p, whereby inproved nechanical ‘i npact resistance of the head IC chip .
‘can be expe@tifdng current ANeWiay tifdnih thel be EHRES FirihgVesddr@ings t O
provide a magnetic head apparatus with a head I C chip, whereby the
nechani cal rgeaddaeg,characteristics of the resilient suspension can be
prevented fromdeteriorating even if the head I'C chip is nmounted on the
suspensi on. According to the present invention, a magnetic head
apparatus includes a slider with at |east one magnetic head elenent, a

‘ suspensi on Qﬁ%ﬁﬁ% fﬁ% for supporting the slider at the one
.'end section ead F |p nnun?ed on the suspensLon and a shock
- absorption layer rin nd/ or corn tiops of head
enlh O e 4 URGERoR h oBYRTR (58 A PheSRE e EER AR O "o
head I C chip cover ed hock ahsor on’ re5| the |C ch: Itsel f-
and the har cPrr?g F‘cmm%‘}"ﬁ;tflﬁaﬁ %'Jth a 'fiead 1c' dfitp,” wheteby

impreved mechanical impact resistance of the head Ic chip can

be expected.

Another object of the present invention is to provide a
magnetic head apparatus with a head IC chip, whereby the
mechanical resonance characteristics of the resilient
suspension can be prevented from- deteriorating even if the
head IC chip is mounted on the suspension.

According to the present inventicn, a magnetic'head
apparatus includes a slider with at least one maghetic head
element, a suspension having one end section, for supporting
the slider at the one ehd.section, a head IC chip mounted on
the suspension, and a shock absorption layer for covering side
surfacee and/or corner sections of head IC chip.

Since covering side surfaces and/or corner sectionslof
head IC chip are covered by the shock absorption resin, the IC
chip itself and the hard magnetic disk surface can be
protected from damage such as breakage even if the IC chip
hardly impacts to the disk surface due to for example drop of

HDD.



prot ect ed fTUm damage such as breakage even |f fTTe“T*C ch| p hardl y |rrpacts
to the disk surface due to for exanple drop of HDD.

-4 : It is preferred that the shock absorption layer is .made of a
" resin material with inpact resistance £haracteristics. It is also
preferred t hat the apparatus further includes an. underfill Iayer nmade of a

- resin material with high heat conductivity, filled between the suspension
“and ‘the head | Cmhiis, ppefesdedt thht o choahs absoipticnalayet sisae@eof t he

'same resin material as that of the underfill |ayer. By thus filling
the high heg aCee8usimatdiialefith ti fesidedicelenaFaéBsiistamstihe | C chip
can be easily dissipated through e underfill layer into the suspension
to extrenely inprove Bead prstedtbanusd@ et 8pbatatss flu?_.t pddition, the
underfill layer inproves no‘% only mechani cal bPrength th| s area but
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same resin material as that of the underfill layer

‘By -th'us_ fil,ling the high heat conductivity resin
material, heat generated from the IC chip 'can be easily
dJ.ss:Lpated through the underfill 1ayer into the suspension to
extremely J.mprove heat radiation characteristics. In addition,

- the underfill layer improves not only mechanical strength of
this area but also reliability of the IC chip because the
‘underfill layer covers the bottom surface of the IC chip.
Furthermore, since the shock ahsorption 1ayer is made of the
same resin material as that of the underfill layer, these
layers can be fabricated in the same process resulting that

. the number of manufacturing processes can be prevented f£rom
increasing.

It is preferred that the apparatus further includes a
patterned resin 1ayer. formed on a part of the suspension-
between a bent hinge section ahd a section at which the head
IC chip is mounted. It is aiso preferred that an additional
patterned resin layer is formed on a part _of the susbension

near its base end or a base plate. By layering such patterned



:patterned resittr=tayer forned on a part of the suspenﬁfon “bet ween a bent
“hinge section and a section at which the head 1C chip is nounted. It is
. also preferred that an additional patterned resin layer is forned on.a

“part of the suspensron near its base egd or a ‘base plate By | ayering such-.*q

; patterned : .5 resin Iayer on the
. suspensi on, strffness of the suspensron wi |l increase :causing the inpact

“resistance ebslihe1ifad dnCthehsisp@isibad 861 fifesilspeRé MWadgen@ibhee! y

inprove. In addition, since this resin Iayer provides a dunping effect, it

I s expect edyli 97 ey, éf‘é&‘%é’ catBiR etﬁehqmgge 0 n%e(i teristics
of the suspg%gron Itse LBy Pso prgF&géeQEt 1%%E{ggtterned
resin Iayer lﬂﬁﬂﬁ: X hNe gqgﬁr Pre erably, this
patterned resrﬁ ayer |s na g é¢g s?%srn nmateri a
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{ the same process resr that tq nunbe&ﬁ? nufacturrn rocesses can

. be prevente ares &t t er ned

“resin Iayer_rs f or med on one surface of . t he ‘suspensi on, mhrch W || oppose
to a magnefhararterighics.efi the fuspepsi OHFHﬁﬁﬂéﬁ t he patterned resin-

| ayer can be fornmed on the other surface of the -suspension.
It is also preferred that the patterned resin layer is_

made of a flexible resin material.’
| Preferably. this patterned resin 1ayer is made of a
resin material with high heat conductivity' If the patterned
resin layer 1s made of the same resin material as that of the
. underfill 1ayer, these 1ayers can be fabricated in the same '
process resulting that the number of manufacturing processes
can be prevented from increasing.

It is preferred that the pattemed_-re_sin layer is
formed on one surface of the suspension, which will oppose to
a magnetic disk surface in operation. However, the patterned
_r_es:l.n layer -can be formed on .the other eurface of the
suspension. _

"It is also preferred that the head IC chip is mounted
on the suspeasion by flip chip bonding.

Further objects and advantages of the present invention
will be apparent froﬁ the following deseription.of the
preferred embodiments of the invention as illustrated in the

accompanying drawings.



=1t is'allso."‘"pﬁ*e*Fer“re'd'that the head I C chip is nouritéd=on the suspensi'on by

flip chip bonding. " Further objects and advantages of the present
~invention wll be apparent fromthe follow ng descri. ption of the _
*preferred embodi ments of the |nvent|on .8s illustrat ed in the - acconpanyi ng
: draw ngs. o 6 " BRI EF DESCRI PTI ON OF
. THE DRAW NGS "Fig. 1 shows a pI ane view, -seen froma sli der-attached .
" surface side, of a preferred enbodinent of a magnetic head apparatus
according to. the present invention; Fig. 2 shows a sectional view
seen from ABRIEF TSESURIPTION GF ‘_I&i!ﬂDRAWINGS Fig. 3 shows a sectional view :
seen fromB-B. line of Fig. 1. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Fig. 1 illustrategig, siidffrsaht prARS vikf 268’ F1iom gaggg&é‘_c_gﬁ%%ﬁfipar at us

as -a preferred enbodi nent’ of the present I nventi on ustrates
ﬁzrré;gl | Ilgeaéﬁg%%és)%g' ! ége& spen3|§ne['ébs°se yn((?%t]resr?icgiegEi %&teLgrence
magnet i c hegﬂparatus acoording to the present 1nvention-

| Fig. 2 shcws a sect:l.onal view seen from A-A 11ne of Fig.

1; .and

Fig. 3 shows a sectional view seen from B-B line of Fig.

'l-)'ESCRIPTI_Ol\f OF THE PREFERRED EMBODIMENTS

Fig. 1 illustrates a slider‘-attaehed surface of a
magnetic head apparatus as a preferred embodiment of the
present invention, and Fig. 2 illustrates an A-A line section
of the apparatus .

In these figures, reference numeral 10 denotes a head-
suspension assembly corresponding to the magnetic head
apparatus according to the p;:esent invention. The head-
suspension assemblj 10 is assembled by fixiﬁg a slider 12
having a magnetic head element to' a top end section of a
suspension 11, and by .mounting'a head IC. chip 13 on a middle
location of this suspension 11. The slider 12 and the head IC
chip 13 are fixed on a surface of the suspension 11, which
will oppose to the magnetic disk surface in operation. This

surface of the suspension i1s called hereinafter as a slider-



=appératﬁs*§tfﬁfding to the present I nvention. The=tread- Suspénsion
assenbly 10 is assenbled by fixing a slider 12 having a magnetic head

‘element to a top-end section of a: suspension 11, and by nounting a.head IC.

chip 13 on a middle location of this smspension 11. The slider 12 and the -
" head IC chip 13 are fixed on a surface of the suspension 11, which  wll

" oppose to the magnetic disk surface in operation. This surface of the

© suspensi on attachéd®durdaeenafter as a slider-

7 attached surface. As shown in Fig. 1, the suspension 11 is

substantially copstshededP¥ig. " B5itHe BushbRsitif 134 1856 €T 103 the

slider 12 at its tongue |ocated near its top end section and suppOrts the

nead | C ch Bodgt Pluied® 1 A0k el R Sexed GRS dlerill RhooUPRREI S and

~fixes the flexure 14, and a base plate 16 for ase end's |on of
A0S PG g gl At R s R,
sy 0 3T A e
connect ed t B lﬁi@%ﬁ%"?ﬂﬁﬁﬁ X &%ﬁ@% 32.?%3 i BB R s Sana
the other epdmdd at'% 5308USHE sactiSh & Heﬁéaen‘i' t° connecton
termnal s *
The flexure 14 is made of in this embodime’nt a
. stainless'steel plate (for exampie SUS304TA) with a thickﬁess
of about 25 pm.
A conductor 1ayér -of a thin-film pattern 17 that
constifutes necessary number of lead lines is formed on the
flexure 14 aloné its length. One end of the conductor layer
17 (the base plate 16 side) is connected to connection
terminals 18 connected to external circuits, and the other end
of the conductor 1aYer 17 is conneqted fo connection terminals
19 formed at the top end section of the flexure 14.
The thin-film conductive pati:ern can be .formed by a
_ well-known method similar to the patterning method of forming
a printed circuit board on a thin metal plate. Namely, as
shown in Fig. 2, the conductive pattern is formed by
sequentially depositing a first insulation.material layer 20
made bf a resin such as polyimide'with a thickness of about 5

mm, a patterned Cu layer (conductive layer) 17 with a

thickness of about 4 pm, and a second insulation material



) 19‘Tornéd¥af;fhe tdp end section of the flexuré;ﬁit g :.The thin-filnr

conductive pattern can be forned by a well-known nmethod sinilar to the

- patterning nmethod of forming a printed circuit board ona thin netal

*plate. Nanely, as shown.in Fig. 2, the conductive pattern is forned by

sequentially depositing a first insulation material layer 20 nade of a

- resin such as polyimde with.a thickness of about 5 pm a patterned Cu

| ayer (_condu'a?éf_ezi aule) of 'aVWddird subhi 4K PRATiALd8RRth 4 Rl cRAsS grecond

i nsul ation materi al 8 | ayer 21 nmade

of aresin lof FhaerVdhdier 11 Ni5 K Rher 2PORE 1P the flexure

14 in this %ngFé§13€f%4n the regions of ?%ioboﬁﬁec?w%n termnals 18 and

19 and al so ctd qQ ( i bee £ 1 ad N Y. an Au | ayer
rapPiif s el Bondtineh ¥ & el 15" ela, 338

are sequentiarty depo . ayer an [ 0 Second

B | at i terial | 1. 1 I d tand th t t ,
the conduct GpnpeyElon Pl Aferithed T8kot o 4R et i g R0, dalfes
| oad b 15 i ide of .in this emhodingnt: t ai.nl t eel, pl at ith
thi ckness. oRPRoBURIRA I Aceee REdn BRe (G P8R i 2PePolg os whol 6 -

| ength. This.load A beam 15 has a shape with a width that narrows wth
appr oachi ngSeeend (insyating materind dpver2k. k@ Fder tg easilhad beam 15

i s achi eved by nmeans_of a glurality of wel ded spots. -
understand the structure, the conductor layer 17 is indicated

by solid lines in Fig. 1.

The load beam 15 is made of in this embodiment a
stainless steel plate with a'thidkness of about 70-75 pm and
supports fhe'flexuré 14 aldng 1tslwhole length. Thié load
beam 15 has a shape with a width that narrows with approaching

" to its top end. Fixing of the flexure.14 to the load beam 15
is achieved ﬁy meaps of a plurality of welded spots.

.The base plate 16 is made of a stainless steel or iron
and is fixed to the base end section of the load beam 15 by
means of welded spots. The suspension 11 is attached to a
movable arm (nof shown) by fixing an attachment part of the
base plate 16 to the movéble arm. In modification, the head-
suspension assembly may be formed in a two;pieces structure
with a base plate and a flexure-load beam-instead of the
three-pieces structure with the flexure 14, the load beam 15

. and the base plate 16. |
As aforementioned, the slider 12 with the magnetic head

element is mounted on the flexure 14 at the top end section of



- The base prate~16 is made of . a stainless steel or=fron ‘and is fixed to the
base end section of the | oad beam 15 by  neans of welded spots. The
suspension 11 is-attached to a novable arm (not shown) by fixing an:
attachnent part of the base plate 16 to the novable arm |n nodification

. the head- suspension assenbly may be formed in a two-pieces structure

with a base plate and a flexure-load beam.instead of the three-pieces

structure wthé sumpehistonr 21 14 Theheondrstoreamydd 1ANWhide HrAGdRLAtEe 16.
As aforenentioned, the slider 12 with the rmagnetic head elenent is nounted

on the fl expéseskhrdi nulBet OPF AXAAS 2€heS pdlises both sides of the slid
9 t he suspension 11. The conduct or Iayer 17 whi ch 1 ncl udes ?h% ﬁg%essary

number of | £2%uld ReAmBABAER 0'theS bRt ddUt18hi 0 thel Z1aM LU AR PACK At

the top end section of the flexure 1 connec |on ernlna 9 so as

to be el ectEﬁ&a&chme%aaﬁ%&ﬂmﬁwshlbng&tﬁe Pk S1EGLLAAS 0L ,,Rn?e%fis,a' der

12. This connection area IS covered made
beam 15 andiiis rff{ﬁ%%é"%ﬁﬁf 2%16&%?%? & B Hiapeh B ?ﬁ%’i?“&“?s' o2
surface ot PR GeL 8Rn n Firba P 4 Hostaghunl i srlal Bhdiod |
chL b 13 Ml A R LT ) 't e 5 i ™
between the load beam 15 and the flexure 14 at a location on
which the slider 12 is mounted.
- The head IC chip 13 is mounted on the slider-attached
surface at the'middle.length location of the sﬁspension 11.
The head IC chip 13 has preferably a lightweight of 1 mg or
1eSs; Thanks to the lightweight of the Ic.chip, even if the
IC chip 13 is mounted on the suspension 11, it can be expected
to produce little ill effect to mechanical resonance
characteristics of this suspension 11.
The head IC chip 13 in this embodiment is formed by a
bear chip and mountéd on and connected to, by the flip chip
bonding, the connection pads formed on the way of the
conductor layer 17 which is formed on the flexure 14 of the
suspension 11 via thé first insulation material layer 20.
As shown in Figs. 1 and 2, a patterned resin layer 23
made.of flexible resin material such as epoxy resin material
is layered on the susbension 11. This resin layer 23 is

formed, in an optional_patternéd shape, between a bent hinge



| C chi p“t8-s~nounted on the suspension 11, it~ Tafi be expected to produce
little ill effect to mechanical resonance characteristics of this

. suspension 11. The head I'C chip 13 in this enbodinent is formed by a
" bear chip and nounted on and connectedigo, by the flip chip bonding, the . .
‘connection pads formed on .the way of the conductor |ayer 17 which is
formed on the flexure 14 of the suspension 11 via the first insul ation
naterial | ayetidf. 24 of theAdoalovweam 15, ghicH Bdalled @dttgiamedoa@s) n
layer 23 made of flexible resin nmaterial such as-epoxy resin material s

l'ayered on dnee aSHeeeion Gt hhichhire MRFEANIC2MRID 43 1§ mb@AFEL and"a®So -
optional patterned shape, between a bent hi nge

10 secti I b m I %O%jgéh dl:lfes and a
section at |ct11:ﬁtgh ad C gﬁl p 13 I's nounted and sr&%gg}éf%ej base _
plate 16. | | %:{&riea r lo 0 cover the
flexure 14 %ng'g Ee msq% atlon ma erra aygrs %é:h #%J#ed on the
flexure 14 i 24 to t & end section
of  the heg@%e?%a %%%f’% %ftfnoé%g bR fug Srlesie Cf P8 ™ e
slider-attached rface of en5| n 1 n t

appar ent t 59 TPR RGN Sr 3 %? tg’ﬁ Fﬂ'gb %ﬁ&”[@fsurface of
t he _SUSpenStlh%nhg.d IC chip %}é %erl nghs&eh atte ;grrzemiré Ifg¥er 23 on the

the slider-attached surface of the suspension 11 in the

embodiment, it is apparent that this resin layer 23 cen be
~ formed on the <>pp6$ite surface of th'é"sﬁépex_ision 11.

By layering 'sﬁch_ patterned resin 1ayer 23 on the
suspension, stiffness of .the suspension 11 w£11 increase
caﬁs:l.ng the impact re_éistance of the head IC chip mounted 6n
the suspension 11 to extremely improve. In addition, since
this resin layer 23 provides a dumping effect, it is expected
to extremely improve the mechanical resonance characteristics
of the suspension 11 itself. If a harder resin material is
used for the resin layer 23, stiffness of the suspension 11
increases and the impact resistance will be :l.mproved.

Contrary to this, if a flexible resin matérial is used for the
resin layer 23, greater damper effect of the suspension 11 can
| be expected resulting improved mechanical resonance
characteristics.

Fig. 3 illustrate_s a B-B line section of the apparatus

Fig. 1.



- suspensi*om;**Sti ff ness of the suspension 11 wi IT~Tncrease causing the

i rpact resistance of the head IC chip mounted on the suspension 11 to
extrenely inprove. In addition, since this resin |ayer 23 provi des - a
“.dunping effect; it is expected to extlpnely i'mprove the mechanical =

~ resonance characteristics of the suspension 11 itself, If a harder resin
- material is used for the resin layer 23, stiffness of the suspension 11 = -
increases and theas ngimmin dasFigsndeandl 8, heidepuetades dnhifoary to this, if
a flexible resin material is used for: the resin layer 23, greater danper

effect of tdsrreispeations I0f Ghe had cHPHipd18estd idovere Veg (eHRgkhani cal

resonance- characteristics. Fig. 3 illustrates a B-B line section
of the appaéﬁédﬁtiﬁhgla 25 made of for example epoxy resin materihl.
As shown in Frgs 1 3, side surfaces and four corner sections of the

Qgggpllg ggexy 'reS| ter?’qteb)ica I nC a part oeﬂfﬁw %}ﬁghl p ﬂald%; gfgv];?;d Ey
pr ot ect ed féﬂé %&32‘%25]% ﬁaﬁﬁge %véni%fﬁi%ﬁ%r%a%ﬁ %ﬁé’taﬁﬁfy”“ >
Lgﬁﬁgit rstst'? ' %ﬁ %ré %?W% ?Q for laﬁ gr%ﬂ‘?‘ thH ng 3and four

corner sectio of the head C 13 are covere b the shock absorption
| ayer 25 irpaﬁﬁiy éh d&s surface due to %mample &Eop J¥3 P

the HDD which contains the magnetic head apparatus. Although

" both side surfaces and four corner sections of the head Ic
chip 13 are covered by the shock absorption layer 25 in this
embodiment, some impact resistance of the head IC dhip may be
expected by covering only side surfaces or_corner sections of
the IC chip 13 with the shock absorption layer 25.

| As shown in Fig. 3, on connection pads 26 which are a

part of the conductor layer 17 formed on the first insalation
material layer 20 on the flexure 14, ap overcoat layer 27 made
of a fesin suqh as polyimide pf high temperature endurance
6oating or film material with a thickness of about 1-5 pm are
multi-layered. The evercoat layer 27 has openings 27a at
positions corresponding to soldering bumps for the head IC
chip 13. Thus, flow of the solder during flip chip bonding is
controlled by the openings 27a so as to prevent the solder
from spreading out.-.Thus. the height and the shape of

_ soldered bonding portions 28 can be correctly controlled.

Since outflow of solder from the bonding portions 28



. enbodlﬁéﬁf+-

covering on
. shock absor

““SQme inpacf resi stance of the heéﬁ?%ﬁ%chfp nﬁy be expected by
'y side surfaces or corner sections of "the ICchip 13 with the
pti-on’ Iayer 25. © As shown in Fig.. 3, on connection pads 26

“which are a -part -of the conductor . Iaye[217 formed on the first insulation
~material layer 20 on the flexure 14, ‘an overcoat |ayer 27 made of a resin

such as pol
-with athic
has openi ng
head 1 C chipg
controll ed
out. Thus,
correctly c
- portions 28
- bonding is:
bondi ng por
~the first
surface of
conductivit
underfill |
resin such

yi m de or high tenperature endurance coating or filmmaterial

kaehig Ghe Fadp dnfp WonAifAg 18! suppraxseddso Haguekesacoat |ayer 27
S 27a at positions correspondlng to sol deri.ng bunps for the

%y %ﬁciémyﬁeiﬁhﬂ%f’ftﬂehﬁoi&éﬁé‘d § 1;'%"3‘ | pgbopgkng i s

e openings 27a so as to prevent f rom spreadi ng

B S 551 SRR BRI BB

Saihen e osieh e Eaf?r? e, E1pmppn 24, e 50 '%ﬁféz : 'b Pehe
St o e, bend B SpEB LS. o fuBRkedreh dbcundeBifit 6 ot om
the_head I C h 13. Therefore, an underfill of good heat

goad heaty| Vit MR erﬁ%&aén beneasily dngested; 0% m an

ayer 29. The underflll X 29 will be.made of m xture of a
éﬁyyyar gngngp underf 11 1ayer 29. The underfill layer

29 will be made of mixture of a resin such as'eﬁdxy resin and
insulation material with good heat conductivity.

The ﬁﬁderfill_reSiﬁ:with §ooa heat conductivity
composing the undeifil;.léyé; 29'ﬁay be fér exémplé a.resin
such as epoxy resinldontaining'fﬁsed silica (heat conductivity
ratio of about 12 X 10™ cal/cm sec degrees), a resin

containing alumina (héat conductivity ratio of about 40 X 10™

‘cal/cm sec degrees), a resin containing crystal silica (heat

conductivity ratio of about 35 X 10 cal/cm sec degrees), or a

resin containing aluminum nitride (heat conductivity ratio of

" about 40 X 10™ cal/cm sec degrees).

By thus £illing the underfill layer 29 with high heat
conductivity resin, heat generated from the IC chip 13 can be
easi;y dissipated.through the filler material layer into tﬁe
suspension 11 to extremely improve heat radiation
characteristics. In addition, the underfill layer 29 improves
not only mechanical strength of this area but also reliability

of the IC chip 13 because the layer 29 covers the bottom



.insul att+omr=material with good heat conducti vity:= The underfill
resin with good heat” conductivity corrp05| ng the underfill layer 29 may be
for exanple a resin such as epoxy resin containing fused silica (heat
‘conductivity ratio of about 12 X 10[ergR cal/cm sec degrees), a resin
contai ning alum na .(heat conductivity ratio of about 40 X 10[err] cal/cm -
sec degrees), a resin containing crystal silica (heat conductivity ratio
of about 35 g lfRr thedbdem sec degrees), or a resin containing alum num
nitride (héat conductivity ratio of about 40 X 10[err] cal/cm sec

-ggg{jﬁgtsl)w ty resi nﬂjr#(gla&'tJ Sgﬁé%étkgﬁ?'gﬁ?t ié ahﬂ 3 can be gggi(f}?at
S‘xf?'e_ﬁé‘fidi plit o éﬁ%%ﬁt@ﬁ% o £B b éﬁﬁlaégs .onﬁ"tﬂs“’
§3P23rﬁéllab.l¥}d[eﬁa?-”¥%§¥$% B 08k Yt 3 %%‘H%%f 298800 BT Dot om
absor pt | on FAFACAEEA,TR Y AEHISLBIRHEES FRBULLLNS ThA'OEDS TISEREE of thi s
underfill layer 29, all of these Ia ers 23, 25 and 29 can be fabricated in

t he same prd%%%@gm%eﬁh LPﬂ)éFeUPn A ot A8CFR8SH%cesses can

be prevented from.increasing. govm dely different enbodi nents of
the present “Many widely different diments of the present

invention may be con's_tructed without depa__rting from the spirii:
and scope of the present invention. It should be understood -
that the present invention is not limited to the specific

embodiments described in fhe specification, except as defined

in the appended claims.



.i nvent+om=may be constructed wi thout departing=fromthe spirit and scope
of the present invention. It should be understood . that the present
invention is not limted to the specific enbodi nents described in the
"speci fication, except as defined -in thggappended cl ai is. '

.14  WHAT IS CLAIMED IS . 1. A magneti ¢ head apparatus conpri sing:
~a slider with at | east one nagnetic ‘head el enent; a suspension
havi ng one g¢pays e8!t dRMEMEP Tesupporting said slider at said one end
section; a head 1 C chip nmounted on said suspension, said head IC

chip havinggside u Sfiémhﬁﬁéﬁ@g is-ur g%ggg%gnd/or a shock '

absorption l'ayer for Covering sali sai d cor ner
sections of said head. ' The. at ljoed in claim
1, wherein said sh%o%glhgﬁgvgjf% iagnl a?/iéroll1 sﬁﬁgﬁgﬂé‘? }g}sard’géﬁ‘%“%g rial with
“impact resistance characteristics, 3. The apparatus as,_gclained in
“claim 1, wherein ?ais&ﬁpan;ﬁ?%jﬁé'ngr?ﬂ%r%ﬁﬁPPS%' zﬁ?ﬁﬁﬂ@?’f’ﬁ’rnq ayer made
of aresin material with hi 8h heat conductivity, filled between said

“suspensi on” &ddsaHA%eAF FRLENPRS Mt SRFELSRA sai d shock o
-- a head IC chip mounted on said suspension, said head IC
ch;j.p having side surfaces and corner sectibns; and

a shock absorption layer for covering said side

surfaces and/or said corner sections of said head IC chip.

2. The apparatus as claimed in claim 1, wherein said shock
absorption layer is made of a resin material with impact

‘'resistance characteristics.

3. The apparatus as claimed in claim 1, wherein said
apparatus further comprises an underfili 1afer made of a resin
material with high heat conducti_vity, filled between said
suspension and s.aid' head IC chip, and wherein said shock
absorption layer is made of the same resin material as that of

said underfill layer.

4, The apparatué as claimed in claim 1, wherein said
apparatus further comprises a patterned resin layer formed on
a part of said suspension between a benf hinge section and a

section at which said head IC chip is mo_untéd.
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.absorp “layer is made of the same resin material as that of said
underfill layer. = 4. The apparatus as clainmed in claim1, wherein sai d _
‘apparatus further conprises a patterned resin | ayer formed on a part of
‘sai d suspension between a bent. hi nge selcﬁtlon and a sectlon at which said

~head 1 C chip is nounted. 15 . 5. _
The apparatus as clainmed in clai m4 wherein said patterned resin tayer is
made of a flexible resin nateérial. 6. The apparatus as clained in

claim4, wherein said apparatus further conprises an underfill layer nmade

of aresin gmnter |.134 heag ,g% Eﬂ;e@ia%gg%qﬁ{ oialig, f%ﬂ&éﬂeg& gn said

suspenS| on and sai I.p, an erelrn Sal patterne resin | ayer

i s made of &gﬁt drfé % 'fél%%t OI-‘lé@i e %g%fﬁée%%}ier 7.

The appar at alne erern sal suspensi on has  one
-surface which mnll oppose to a magnetic disk surface in operation, and
-wherein said patterned resin layer is formed on said one surface of said

suspensi on. 8. . .The a aratus a aj ned |n clal m- 4, wherein said
P 6. The apparg us imed wherein aid

appératus further co'mprises an underfill 1ayer made of a resin
material with high heat conductivity, filied between said
suspension and said head IC chip, and wherein said patterned

" resin layer is made of the same resin material as that of said

underfill layer.

7. The apparatus as claimed 1n claim '4, wherein said
suspension has one surface which will oppose to a magnetic
disk surface in operation, and wherein said patterned resin

layer is formed on said one surface of _ said suspension.

8. - The apparatus as claimed in claim 4, wherein said
apparatus further comprises an additional patterned resin

. layer formed on a part' of said suspension near its base end.

9. The apparatus as claimed in claim 8, wherein said
additional patterned resin layer is made of a flexible resin

material.

10. The apparatus_ as claimed in cla:iin 8, wherein said

% € L M 5



. appa&a%us~further conprlses an addltlonal

pafTETned fesin |ayer forned on

-a part of said suspension near its base end. 9. The apparatus as - S
- claimed in claim8, wherein said. ~addi ti onal patterned resin layer is made ..
-of a flexibre'resin"naterial-' 10 15The apparatus as claimed in ‘claim .
8, vwherein said - . .16 apparatus further
. conprises an underfill Iayer nmade of a reS|n material - wi't h.hi gh heat

* conducti vit
wher ei n sai
material as
clainmed in @?alnl

4o %fdA B FOSHHER eiiird ses s Aiftied® 121 d1 e md@adof G ahigin and
% tional patterned resin layer-is made of the sane resyn

8Slon'v\ﬂ?ner el g?1*?sa| (}f conb@¥elvity, tlilea BitwaeRdsald's as

suspen5|on has-one surface WhICh\M||

t t di.sk
it onal - sHAEvRR ARy SPasFaid HEH L %?‘*gﬁ%ﬁﬁﬂaﬁ%ﬁg‘ﬁ? ALt o

;-suspen5|on

i 1C Chlp S

mmwooﬁaipdf%?érﬁt % aﬁebvéfﬁ?edssw. ofr%ﬂ“r?&%%f'&sa' 4 head |

_that of said underfill layer.:

11. The apparatus as claimed in claim 8, wherein said
sﬁspenSibn-has one surface whidh'will'op§6se'to a magnetic

disk surface in operatlon, and wherein said addltional

_patterned resin 1ayer is formed on said one surface of sald

suspension. -

"12. The apparatus as claimed in claim 1, wherein said head

IC chip is mounted on said suspension by flip dhip bonding.
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