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device including a slider having J{Rugsinis)c hqsagednﬁ;ﬁlft@ﬁkgkb ,,,,,,, oh, a
resilient suspension structure carr{@Prewge)i :PageddR.. o paghe S chi p.

The present invention further pert ail gy Atderact @ avick provi ded
wi th such magnetic head devi ce. m%gaﬂﬁ ?‘fﬁeéj ----------

convepti onal
magneti ¢ head devi ces having HAﬁdeﬂ'étQ FEAD BB VAGE yr | 1] ng and/or reading
information on a magnetic recordi ng nmedi um such a magnetic disc, it
has been conmon to mount the magnetic head on a slider which is

mai nt ai nPdeld rof thealinventeiami onship with respect to the magnetic
recordi ng medium The slider is generally formed froma resilient
'netalllc mat eri al . sheet which is arranged to extend froma novable arm
n#JCt ure and Suiﬁﬂér pedskytainventionsirelatesheo a magnetic hEad dewdde

is provided for supporting one end of t he suspensi on and it
has beeniB§Hshing Aoditidere BVlnlgc%Hpﬁgﬁﬁqlﬁeﬁ?ﬁ)g‘gb}“é’“é‘rtrﬁ‘{mﬁéeﬁgé?& ' C
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current I's to be suppled to the magnetic head and readi ng vol t age
from t heheagheICc dicigel, The froresemtr olnlwe‘ly:lthe fumptiheéngperd/adms ebigi iy

t I t wh h
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Prior Art

In conventional magnetic head devices having a magnetic
head for writing and/or reading information on a magnetic
15 recording medium such as a magnetic disc, it has been common

to mount the magnetic head on a slider which is maintained
in a floating reiationship with respect to the magnetic
recording medium. The slider is generally formed from a
resilient metallic material sheet which is. arranged to
20 - extend from a movable arm structure and supported by a

suspension member.

The movable arm is provided for supporting one end of

the suspension member and it has been common to mount a head

25 IC chip on the movable arm. The head IC is provided for
including electroniq circuits for amplifying writing current

which is to be suppled to the magnetic head and reading
voltage from the magnetic head, and for controlling the
writing and/or reading operation. In an arrangement whérein

- 30 the head IC chip is mounted on the movable arm, an increased
length of connecting lead is required between the head IC chip

and the magnetic head and this increased 1length of the
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and the magnetic head and this increased | ength of the

2. connecting | ead may be a cause of noise generation. Such increased
length of the connecting |ead nmay produce a parasitic capacitance and
an i nductance which have an effect of undesirably increasing rising tine
and falling tinme of pulse signals. Thus, high speed data transm ssion wll
be di st urbed. In order to solve the problens, there has been

pr oposedcbpnewt ingadesd Lnay- GrenaPuawse PR i Baiisen Feneshsivn .598nghi o

nmount the_head | ' the.sljder. Further, th '
Patont PLBFFERTTh NERFER 30100588 roRbesTing it aR HiEr BHORERR 5 .
| C mai n padusand Arcdfasibahedy andGmisidut bent€ miickbdtyvenathef frecabl e

arm supporting_the suspensi on neagber and,the |IC sub-bod og_the s) i der _or
t he suspefisiwrdesibably 1ncreaSP§Qk@%ﬁlﬁﬁmﬁﬂ%?r&94n€é} ing; iR sPhl e

to decre to a. tha n nt {shg, di ' s I ' nd
th magrBRis heaiIBsIH o FHhE L sl JoReRe pEh Rl BB Ll
ot herw s@ibeuxtosilice because of the length of the connecting | ead. However,
t he structure has another unsolved problemin that the tenperature of the
IC chip is increased due to the witing current which flows through the
head | C chi p durifngotdeer dongobper ehéoproblembouktekrer hher beennptregosiedt in

the structure the 1C chip is_located close_to.the nagnetic gﬁad 0 t he
nagneticheSHenﬂ?Rﬁ§ﬁ§§&?%&ﬂéﬂ?@?sgaFﬁgfwgﬁaﬁ%ﬁiﬁl$bﬁﬁ?th ﬂegg'ﬁégg i p

~ whileh gepgr abb%tIePY M NRAlCHID WierdHd Whider. FurthBre SRecUbpsalklsy in
a structure where the head IC

Laid-Open Patent Publication No. Hei 3-108120 proposes to
divide the head IC into an IC main body and an IC sub-body,
and mount the IC main body on the movable arm supporting the
suspension member and the IC sub-body on the slider or the

15 suspension member.

In these known structures, it is possible to decrease
to a certain extent the distance between the head IC chip and
the magnetic head so that it may be possible to suppress noise

20 which may otherwise be produce because of the length of the
connecting lead. However, the structure has another unsolved
problem in that the temperature of the IC chip is increased
due to the writing current which flows through the head IC
chip during recording operation. It should further be noted

25 that in the structure the IC chip is located close to the
magnetic head so that the magnetic head may receive an adverse
thermal effect from the head IC chip which generally generates

heat in operation.

- 30 | More specifically, in a structure where the head IC
chip is mounted on the movable arm which has a sufficient

thermal. capacity as well as a substantial area for heat
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chip fs nounted on the novable arm which-has a sufficient thernmal capacity
as well as a substantial area for heat , -

3 radiation, the tenperature of the IC chip can be maintained sufficiently
| ow. Further, since the head IC chip is located far fromthe nmagnetic head,
there is least possibility that the magnetic head is adversely affected by
t he heat generated in the head IC chip. To the contrary, where the head IC
chip is raddaed can ttiee stemperature off theulkC tchipsaes e Mmalerbaised ace

area for heat, di ssipat] that it t . :
t enper at EPZ%&FLIP?{E&]F% Lﬁ{’]psgBEF%:ad §Cﬁ?€%gﬁggi Eé%ﬁn&gﬁgﬁl\égt ig?f“ L&l d
further bg,yneles tid hignetidemdiraal tieles i |1sasedpblaesinmil fepachayr so -

that it cannot be an effective tool for providing a tenperature deacrease
t hrough ther magnedridudiead. ipadvrersedyl ?,fftel¢é5r%§ WY Ithr heabsgeBPERAEES n

t he_af orenentioned structuces at,_.t.he tu t | C~ChhR A S
unddsi raﬁfly G c:}{aeaasédf #oagéséxkg’n%q{a?éfﬁgg%gri g’gﬁel(}{e't ya%f h?ﬁ%dl %Cc%hgp’w |1
be | ower g¢d. 1btatkeduloth fulid rider nattedis hdd f£iouktt he engurei suifddient

| ocated close to the head I C chip the nmagneti ¢ head .i,s thermally affected
by the hE8BELgSR AT&R % othehRas ﬂésaﬁagftlrﬂﬁs,s? hdRpdrtat Eﬁg‘r{ﬁttﬁ?&

magnet | Ceklg,%fbéé&e'tfo @dvé”%h%as&'ﬁfeéatwcsﬁt ahlee tevehipSi déteeapedl em
will also De encountered In a structure where the head IC chip is |ocated
on the stbpenglordiesteationt b hesd i oht ofhend dhdartherbe netedoddato an

{0, Bhet I3 RUAPRFLRNIHAY 1 IEBRYeRerht KMSILLED s tha, 2 1
devi ce otahnit ype asandestféebedvaboveodhefeorn phevidiper abureemperassgd n
th? headdggéﬁggggagﬂggéggmggggggf<%gh %Eki%%?‘ﬁg Lﬁgekégh Epet %@é
will be a possibility in the aforementioned structures that
the temperature of the head IC chip is undesirably increased
15  to an extent that the reliability of the IC_chip will be.
lowered. It should further be noted that since the magnetic
head is located close to the head IC chip the magnetic head
is thermally affected by the heat generated in the head IC
chip. Thus, the temperature of the magnetic head itself may
20 increase. to an unacceptable level. Similar problem will also
be encountered in a structure where the head IC chip is

located on the suspension member if the location of the head

IC chip is close to an tip end of the suspension member.
25 Summary of the Invention

It is therefore an object of the present inventioin
to provide a magnetic head device of the type as described -
above wherein the temperéture increase in the head IC chip

30 can be suppressed to a satisfactory level and the heat -
generated in the head IC chip is effectively prevented from

being transmitted to the magnetic head.
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generated in the head IC chip is effectively prevented from bei ng
t.ransmtted to the magnetic head. _ 4
It is another object of the present invention to provide a nagnetic head
devi ce wherein noi se caused by the connecting | ead between the head I C chip
and the magnetic head can be suppressed so that a high speed data

transm ssion is nade practical. It is another object of the
present inventi ofitt olpr @nakher nhiece @fcthevipresendh LRYERFELT hEO

resent invent _ ikt _
The pr csBRB VVEnt: BRIATIE T SHERE, st oo nuhazeiif HAEkBG rRuYs BPpCehsc)

slgder haahﬁQCQi?gyﬁai?:HuﬁuﬁfﬁuﬂhﬁnheadSﬂGp@MSpoandtthetmagnb&dbngea@b
end supporting the slider, and a-head | C chip whjch is nounted, on,said
suspensi6ﬁDSHQMﬁQRE¥%ﬁS§asP&eQﬂﬁﬁn%dh%gﬁf§§§Q% gaFécﬁﬁﬁQﬁF%%ﬁ?ﬂﬁlls
Acqgrd!nﬂ 5 deicggpect of the present invention, there is provided a
magneti c ﬁead evice 1 ncluding a slider having a magnetic head thereon, a
suspension structure formed froma resilient netallic sheet and havi ng one’

end supporting t slid a:ﬁfﬁg C chi h SRANSk et u
bei ng attached a?ith%éogﬁg?eggﬁ to an%#héﬁhngﬁﬁirﬁgégh as %ﬂggéggﬁgiaﬁgg
t he headpk® ¢hide beangmaymée ed con dihec sudperisten whrigh urenafl udiéscathen

defined b 0.%%grr%Lb/b?&g%L%%ﬁ.mhﬁre L2¥;S'a di stance between the slider

and the BSPHETRAR LLAREC: | 1Rl ePu&eYCe he af orenenti oned ot her
merlifer, and Lb is a distance between the slider and the head I C chip.

According to one aspect of the present invention, the

is provided a magnetic head device including a slider having

a magnetic head thereon, a suspension structure having one

end supporting the slider, and a head IC chip which is

15 mounted on said suspension structure at a side adapted to

face to a recording medium.

According to another aspect of the present invention,

there is provided a magnetic head device including a slider

20 having a magnetic head thereon, a suspension structure formed
from a resilient metallic sheet and having one end supporting

the slider, and a head IC chip, the suspension structure being
attached at the other end to another member such as a movable

arm, the head IC chip being mounted on the suspension

25 structure at a location defined by 0.2§Lb/La§1, where La is
' a distance between the slider and the point of connection of
the slider to the aforementioned other member, and Lb is a

distance between the slider and the head IC chip.

- 30 : In the aforementioned aspect of the present invention
wherein the head IC chip is mounted on the suspension

structure at the side facing to the magnetic recording

4
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In the aforenentioned aspect of the present:invention wherein the head IC
chip is nounted on the suspension structure at the side facing to the
magneti ¢ recording medi um the magnetic recording nediumis
noved relative to the slider and the head IC chip and there is produced
flow of air between the magnetic recording nediumand the slider and al so
bet ween the magnetic recording mediumand the head 1C chip. Usually, the
slider amedinmheathe Qragngtice negerding aediumnist BeVeshklati¥&ot@® ng

mediumig.in the.for o bl | ven_di Ny of R g
produced%gf t%glﬂggngtnﬁ: t?%%:ob%%?g% S((E:Mrfgt S‘?&éi:cﬁg‘?ﬁel?i ?%ﬁ/c%? tfﬁg""
sErface of fHer ddfwwﬁeﬂhshgvmgtmemml retbridinndienddiGmclaingd et h2idesul t,
the tenperature of the head I C chip can be suppressed._to a substantial

| ow val U 186 beTHerR: hes AEROFL FndSorastio | AUaioRo gt Ehe head
pr e% erable thafst hgheighy, ofnkhe1icad | snahithahdBasycedtip tdgeMelied
state fromthe suspension structure is smaller than the height of the
slider. bhathicnargtandethehmagnetlC chicpridking anedipmy iisn ¥mether foam a

bare chip_which is_p-,preferably..mpunt r C ta t i

struct urg_fbfil rﬁ%?&t%?lfl gﬁ-lé'ﬁnp-q}osncud’l n@geﬁy gg%%t Pﬁg atjﬁre ?%I%yéﬁlﬁg%dgoghsdl ng
L or d”?é”‘:ﬁ-@ Iﬁalgfiﬁltdrce leétki:dgrd'tihgi ﬂi_in_ﬁssi'fbtatb& dﬂﬁreheevtihﬁ'.rhie&ghbfoﬁ:mdle
ea chip in e npunted state. erefore, wt i s arrangepent, .the IC
chi p cansk&fasimtel EHetﬁésFe@QQﬁﬁﬂfYﬁﬂiEﬁ1§P&é<9g{wih%d%5% sFSnChlpfa-

Strigct ur g Eﬂ%”&'e@%"]ﬂﬂg BHY "denpOfatlieeid theChidud Nier ic¥ligdcdht Ibd he
magneti c recordi ng mediumin use. I'n an arrangenent wherein the
suspensi snppiressede tios aatsuledeantiiaiily okdwer vahdet.o t he ot her nenber such

as a

In this aspect of the present invention, it is

preferable that the height of the head IC chip as meésured

15 in the mounted state froﬁ the suspension structure is smaller
than the height of the slider. In this instance, the head IC

chip is preferably in the form of a bare chip which is p-
preferably mounted or attached to the suspens;qn structure

by means of flip-chip-bonding. By adopting the flip-chip-

20 bonding for mounting such bare chip, it is possible to
decrease the height of the head IC chip in the mounted
state. Therefore, with this arrangement, the IC chip can be
mounted on the recording medium side of the suspension
structure without having any risk of the head IC chip

25 interfering with the magnetic recording medium in use.

In an arrangement wherein the suspension structure is

attached at the other end to the other member such as a
movable arm, it is preferable that the location of the head

' 30._ IC chip on the suspension structure be, in terms of La which
is a distance between the slider and the point of connection

of the slider to the aforementioned other member, and Lb

5
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movable arm it is preferable that the location of the head IC chip on the
suspénsion structure be, in ternms of La which is a distance between the
slider and the point of connection of the slider to the aforenentioned

ot her nenber, and Lb 6 whichis a
di stance between the slider and the head IC chip, wthin a range
0.2[err]Lb/La[err]1, nore preferably within a_range 0.3[err]Lb/La[err]O0.7,
and nostwhbiehedsblay distance batyeen 4ihe rsliderapad fthe diead IC chip, 4

structure,wherein the head | D<t e S | t re,
it may b¥i5B4E R FALE L2 G—ﬁém‘%:nf’swﬁg%ug’ﬁcﬁéfﬁgigu%ﬁsﬁnét}{ggtﬁblﬁéeat
may not be3sEtbi/aiest y7 di agidahedtnarebedabilad déphddi ng crande 0odaEi on
of the head IC.chip as described-with reference to the prior art. Thus,
there isLH/ﬁaééotﬁgt the tenperature of the IC chip is increased to an
unacceptabl e I evel and the nagnetic head may recei ve an adverse thernal

effect fromthe high tenperature | C chip. It_has -now heen found that the
tenperature of tE8 Be&¥TNCtane® whexetnt Fhe heashd& GiHdy 1 HeMPrIERD), Ofs

mount ed ot gﬁsigﬁ%% | Qi éJ,rEitﬁtmﬁﬁllg’é 688151 85Bekblukks ol B &hdn The
reason for thiSTI'S understoo at the thernmal conduction takes place
subst ant gk tureorsf dihecuspensai gnstheltaheahe na¥ aotp kanswt £ beicodslad

off sufficiently. It has also been realized that,the tepperature,of .t
magnet i cARESAPs 89&s 9% tea‘ﬁ dsRen Rl %)]f‘etﬁ@c?ggﬁi Slfb 51 seg%
clager tect baily RiendeoériBedsusRansk Ofesbied We. tHbi priivberpuseThhs,| C
chip which is considered as a heat source is |located close to the magnetic

head. |tthgre aiso abadsk f sad thet tempergiaire pfctbhe BF Ane 1s
o hSTOSPEIS AN o o5, WRBREGRIA L RS GBI o O e

i ncr easerkeqediveedn endvgrhegthermal effect from the high temperature

IC chip. It has now been found that the temperature of the

15 head IC chip is greatly increased when the IC chip is

mounted on the suspension structure at a location closé to

its tip end. The reason for this is understood that the

thermal conduction takes place substantially in one

direcﬁion only so that the IC chip cannot be cooled off

20 sufficiently. It has also been realized that the temperature

of the magnetic head increases higher as the location of the

IC chip becomes'closer to the tip end of the suspension

structure. This is because the IC chip which is considered

as a heat source is located close to the magnetic head. It

25 has also been found that, in the structure of the

| aforementioned prior ért wherein the head IC chip is mounted

on the slider, both the temperature of thé IC chip itself

and that of the magnetic head increase to an extremely high

level.
30

It should be noted that in the aforementioned aspect

of the present invention wherein the head IC chip is mounted

6
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| evel . It should be noted that in the aforenentioned aspect of the
present invention wherein the head I1C chip is nounted

7 -on the suspension structure at the side facing to the magnetic recordi ng
medi um and the | ocation on the suspension structure in the range as
defined, it is possible to maintain the tenperature of the IC chip

sufficiently bel ow an acceptable |evel and to, suppress the tenperature of
t he magneni thpeguyspengijosysigusture at the mgide, %%h%goﬁosFﬁchﬁﬂéeﬁ&f be

made of r.esidsi $al | ] rq . r ' [ el

T s prpEBR e B 4l PHE LObaBHOR Bh T AT Lo Stefb R
susEensi 9A sthectramgé hasuglefinedr bt ais epestsilkhél ta nmalbiattiain meheri al
such as a resin nmaterial ]ike polyimde,_, . I.n ref erabl e of

t he presEﬁﬁpﬁﬁﬁﬁﬂqﬁwﬁfiHéesﬁgp&ﬁgﬁnﬁgfFﬁEF&&?%%ﬁB?iggs%?Iﬁﬁﬁengﬁﬁe
forged f{apdiesihierb WightéssMhY tdnSEshtared SO LRSI G JRsSt StaRkad
steel, and a flexure nenber made of a resilient netallic material such as a
corrosi ohor @ésilstwrivatueel having a width smaller than the | oad beam and
provi ded on a side of the | oad beamwhere the head IC chip is to be

attached. It is preferable that the flexure nenber is coated with a first
| ayer of an insuThei mpspemsian stctuctuner meyn hatmadeal ofi e posiliead

and at |east .qne conductiye |ayer-is provided on_t fi | at Lng :l_ayer
to forn1§eﬁ8 '%ﬁ]%ﬁt%ﬁﬁﬂchPﬁ P€a§wﬁ°¥ﬁ%§%03054§;%%§§¥c$£§#¥h F%eléi
maghet i cpbedéraml ¢ hendeadhkChelidp 1d tch Hp absoaprakiredblto ta sarfacehef
conductive layer with a second | ayer. of an insulating mat eri_al such ﬁi

the suspension structure through a layer of an electrically

insulating material such as a resin material like polyimide.

In a preferable mode of the present invention, the
15 suspension structure comprises a load beam formed from
resilient metallic material such as a corrosion resistant
steel, and a flexure member made of a resilient metallic
material such as a corrbsion resistant steel having a width'
smaller than the load beam and provided on a side of the load
20 beam where the head IIC chip is to be attached. It is
preferable that the flexure member is coated with a first
layer of an insulating material such as a resin material like
polyimide, and at least one conductive layer is provided on
the first insulating layer to form a portion of connecting
25 lead or leads for connection with the magnetic head and the
head IC chip. It is also preferable to cover the conductive
layer with a second layer of an insulating material such as
a resin material like polyimide. In this instance, it is
preferable to locate the head IC chip on the second insulating

30 layer and connected with the conducive layer by soldering.

In the mode of the present invention wherein the head

7
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a resin material like polyimde. Inthis instance, it is preferable to

| ocat'e the head I C chip on the second insulating |ayer and connected w th

t he conduci ve | ayer by sol dering. In the node of the present

i nvention wherein the head -8 I1Cchip
is mounted on the suspension structure at the side facing to the magnetic
recording nmedium it is preferable that the surface of the head IC chip

f aci ng tECHuhnmgmetmpunﬁﬁﬂdbngthﬁnﬂnﬁmesséeﬂﬁﬁiﬁkmFﬂﬁﬁrém(ﬁh%hﬁ%dg

subst ant i_al hea | at
o ¢ EArsRaron s RAGRRE Y Faqadlfy NIl [ s 0RFEERIaRlL chnt®
magnet i Cth%COEdlrrf&d@dblﬂn tRkt digadi Vit y chilpe lﬁaaxirigp toi pthay m@gneallcough :

surface at the side facing to the_nagnetic¢, recording di um or undul.at ed
surface zecmding ri“%d%‘tli“l hag| sucChad \@%f*%‘&?ﬁ?"éont Wg‘earﬁe?d §ib ﬁﬁf" Bthdy be

fOf p aQelqﬁosgmselrgéﬁﬂgv B?ehh%a@%@téﬁsx&%&rdMB&éTPéiiéE‘iﬂéﬂlwe eheor €

gro ves air to pass through groove or each of the
grooves hewdhave a:h/mpjtmayhhatve s lwide @ndnfitat esppokbace ad ttH@zedBﬁ-é@t i on

of ane nt .of the netic recordin dium th re by ea

chip and SF:}&‘@alq? gg%r’&ﬁgf’ﬁéltcmﬁaef’%g’fﬁgngl \q ?E?%%nr?g:ve‘?éln{) g

nmedi UM head IC dHip Smiyehakecd thaighhgutdadtd Qchtnehasidae nm«smgss.ot han
1.0 ng so that the head I C chip may not have any adverse effect on the

mechani c&hevi BRERESHE C hapEOreing | ReAGum her's dheRRAN At Y c S 3Fn the
pr o er abl8 T t ha S e et oo S8 and Thacsuzss, g Bea Foechin g
a magnet mayr ésor omrged sct the side facing to the magnetlc recording
medium with one or more grooves for allowing flow of air to
pass through. The groove or each of the grooves may have a
width which is large at an end opposite to the direction of
15 movement of the magnetic recording medium with respect to
the head IC chip and gradually decreasing toward the

direction of the movement of the medium.

It is preferred that the head IC chip has a mass less

20 than 1.0 mg so that the head IC chip may not have any adverse
effect on the mechanical vibration characteristicsiof the
suspension structure when the chip is mounted on the

suspension structure.

25 It is further preferable in the magnetic head device
and the magnetic disc device having a magnetic recording disc
located to be opposed to the magnetic head of the magnetic
head device that the spacing between mutually facing surfaces
of the head IC chip and the magnetic disc is maintained to

30 be less than 1000 Mm. It has been found that with this
arrangement, the cooiing effect of:air flow can be enhanced

and the temperature of the head IC chip can always be.

8
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| ocat'ed to be opposed to the magnetic head of the magnetic head device that
t he spaci ng between nmutual ly facing surfaces of the head I C chip and the
magnetic disc is maintained to be less than 1000 [err]m It has been found
that with this arrangenent, the cooling effect of air flow can be enhanced
and the tenperature of the head IC chip can al ways be

9 maintained below 150 [err]C It should further be noted that in
anot her mmﬁnﬂaimedhbeﬂmwuiﬁoiﬁhention there is provided a magnetic disc
devi ce conprising a magnetic head device and a rotatable magnetic recording
di sc. The magnetic head device includes a slider having a nagnetic head

t hereon and a suggerticulétfurther bavinodeshethad $nppocttiher tdepecitdef

The magnetic head is arranged sq.that,it is faced tg gngti c he f
t he magnétiec Pr’?'&ﬁf"tfev‘irb‘@n%%‘? ethgxe p’r%v?’a%}ﬁlgeﬁegdeéggﬁiq% gﬁ'& catdlﬁé'gcs
one Conn%%rlwiéfﬁg EEHREEn & 08 cCRRRT A8 bR JTRUNE! k6 theab Ve thathe tiend

IC:%hip. e head TC chip is nmounted on the connecting |ead nenber at a
| ocat i onrewedihg Wdat | CThai pagnetiinybeadpsaiice Ltnchusdesir #ALART s

produced, by a rotation .th netic recording di : rdidg
to the af’ﬁaé’rfg%?reﬁ't mvﬁﬁ%’u’%ufc%%t ﬁ‘eé%gaghf%ecqugﬁg BounRERension %8?&%&“&%
| ead nmenperv Bhgaonecaindnsubebe ttigy helsd bTictsp. | Thel wagnexhosbeado ifd ow

of air which is produced by a rotatjon of the magnetic recording dis t he
head | Ca@H3nged Aaylatexiostd t %F‘gofiﬂ NP8 PEARST 1 i éﬁ?ﬁgu kt ﬁ%’e

st roke Oina‘d}ﬁaf@ﬁeﬁéah abviike MepnebCcakead hel 1888 bhhddwer caotiputard
peri pheries of the recording area of the magnetic recording disc so that

t he tenpertat dlree § hcragss e danneetingchl padameebsabsEant i aPRPeS IS s e
magnetic head with the head IC chip. The head IC chip is

mounted on the connecting lead member at a location where
the head IC chip is always exposed to flow of air which is

15 produced by a rotation of the magnetic recording disc.

According to the arrangement wherein the head IC chip
is mounted on the connecting lead member at a location where
the head IC chip is always exposed to flow of air which is

20 produced by a rotation of the magnetic recording disc, the
head IC éhip is always exposed to é cooling air £flow
throughout the stroke of the movement of the magnetic head
between the inner and outer peripheries of the recording area
of the magnetic recording disc so that the temperature

25 increase in the IC chip can be substantially suppressed.

It is preferred that in the aforementioned arrangement
the head IC chip is 1located radiaily inside the outer
periphery of the magnetic recording disc and is opposedlto

30 the disc. It is also preferable in order to enhance the
cooling effect by the air flow that the distance between the

opposing surfaces of the'head IC chip and the rotating

9
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It is preferred that in the aforenentioned arrangenent the head 1C chip is
l,ocat'ed radially inside the outer periphery of the magnetic recording disc
and is opposed to the disc. It is also preferable in order to enhance the
cooling effect by the air flow that the distance between the opposing
surfaces of the head 1C chip and the rotating

10 magnetic recording mediumis naintained to be less than 1000 [err]m It
i s possimhgneittic trécordinggeediumn dssmppintzingd tenpe diafe har héohgad

wel | below 15Q [err]C | ef I.pti f | i
1is a pkm peJt"li vés]vpaﬁ%ﬁ@ﬁn Iﬁi’g%ﬁ?"Iﬁloréﬁ?fr%ll%gﬁm%&\tlmhggigaﬁgﬁecssdi gggur ©

devi ce hayinpe tReEeHEC thrathaleyi welinvaaear desioce’@ith one enbodi ment of
t he present i nvention; Figure 2 is a side view showi ng a carri age

arrangenment adopted in the enbodi ment shown in Figure 1; Figure 3

iIs a pIaﬁrg%ﬁmgﬁ%@@kggtggnp&ﬂppiﬁeoﬁrhhqn@ﬁgnetic head device in the

ehﬁ%dinen; 0 ure as seen froma side of the magnetic recording disc;
Figure 4 is a sectional view taken substantially along the line A-Ain

Figure 3; Figure 1 is a perspective view showing essential
portion of the magnetic disc device having a magnetic head
device in accordance with one embodiment of the present

10 invention;

Figure 2 is a side view showing a carriage arrangement

adopted in the embodiment shown in Figure 1;

15 Figure 3 is a plan view showing an example of the
magnetic head device in the embodiment of Figure 1 as seen

from a side of the magnetic recording disc;

Figure 4 is a sectional view taken substantially

20 along the line A-A in Figure 3;

Figure 5 is a sectional view taken substantially

along the line B-B in Figure 3;

25 Figure 6 is a diagram showing the temperature change
in the IC chip in relation to the writing current;

Figure 7 is a diagram showing the temperature change
in the suspension structure at the side opposi;g to the IC

30 chip in relation to the writing current;

Figure 8 is a diagram showing the temperature change

10
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Figure 5 is a sectional view taken substantially along the line B-B in
Figure 3; Figure 6 is a diagram showi ng the tenperature change in
the 1Cchip in relation to the witing current; Figure 7 is a '
di agram showi ng the tenperature change in the suspension structure at the
side opposite to the ICchip in relation to the witing current;

Figure 8 is a diagram showi ng the tenperature change

11 in the shedesliderchiatinglabionetar thengelfrBht CUrrent: " rigure 9 is
a diagrammatical illustration designating the distance D between opposing
surfaces of the head IC chip and the magnetic recording disc_in_ the

enbodi nent of FiBigerk 9 is a diagrammatbcad ilausfratignpiesgignating

tenperature change in th ead | C chip in reflatign | Skange ween
the oppo5Pfg dél.ﬁt_fgaa}'b"e% %fE?EEeFE &ﬂpﬁsg]rfbgt% rkrgéﬁ%t iogfortteﬂgrkgélén% g?sgﬂqtp
Flggre 14niS thd it R0V ridithd edlabcoishithdedmbodimend ashit Fbguek t he
he | C chip and the tenperature of the head I1C chip in operation;

s

Figure 10 is a diagram showing the temperature change
in the head IC chip in reflation to the distance between the
10 opposing surfaces of the IC chip and the magnetic recording

disc;

Figure 11 is a diagram showing the relationship between
the location of the head IC chip and the temperature of the

15 head IC chip in operation;

Figure 12 is a diagram showing the relationship between
the location of the head IC chip and the temperature of the

slider during operation;

20 .
Figure 13 shows various possible configuration of the

head IC chip;

Figure 14 is a side view of the structure around the
25 carriage assembly; and,
Figure 15 is a diagrammatical illustration similar to

Figure'9 but showing another example of the distance D.

30 Description of the Preferred Embodiment

Referring now to the drawings, particularly to Figure

11
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Figure 12 is a diagram showi ng the rel ationship between the |ocation of the

head 'l C
Figure 1
Figure 1
and,

9 but sh

Pref err ell, Ebbhediendst shown in aRglegrstientivay Thew e mrgnekys, dpaet devisel y

to Figur
per spect

carri age

chip and the tenperature of the slider during operation;
3 shows various possible configuration of the head IC chip;
4 is a side view of the structure around the carri age assenbly;

Figure 15 is a diagrammatical illustration simlar to Figure

ow ng anot her exanple of the distance D. Descri ption of the

e

assenbly used in the nmagnetic disc device,shown in Figure 1.

In the anegdgdmenthehpagniatihaddbsawlrydcs tshpyr B2 FidBt%%obd that a

pluralit
axis of
nmechani s
recordin
sliders

10

i5

~16 which are stack one over the other along the shaft 13 and -

20

25

30

y of magnetic recording discs 10 are provided for ratation about an

a shaft 11. The magnetic recording discs 10 are rotated by a
m whi ch I8 ®dle aaxangementeshewn A% ddentdravingsmagietytll be

Arsldta, B¢ A PR BEThApRRR RooPUbrathd aibesaiins

are provided for rotation about an axis of a shaft 11. The
magnetic recording discs 10 are rotated by a mechanism which
is well known in the art. Adjacent to the magnetic recording
discs 10, there is provided a carriage assembly 12 for
locating sliders with respect to the discs 10. Each of the
sliders has a magnetic head mounted thereon. The carriage
assembly 12 primarily comprises a carriage 14 which is
rotatable about a shaft 13 and an actuator 15 such as a voice

coil motor (VCM) for rotatiohally driving the carriage 14.

The carriage 14 supports a plurality of movable arms

attached to the carriage 14 at the base ends thereof. Each
of the movable arms 16 has one or two magnetic head deVices
17 mounted on tip ends of the movable arms 16. Each of the
magnetic head devices 17 is structured in the form of a head
suspension assembly including a suspension structure 18
carrying at its tip end a slider 19 having a magnetiq head
and at its intermediate portion a head IC chip 20. Both of
the slider 19 and the head IC chip 20 are mounted on the
suspension structure 18 at a side facing to one of the
recording surfaces of respective one of the magnetic recording
discs 10 so that they are opposed to the one recording surface

of the disc 10.

12 .

Roing amachegia bead Sevisn 4 aSeor et Fihls SnBYRihent
accor dange Whidh s ébogdhventioh .t Il Juwsent showena @arfiage ca@sehbly a
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sliders has a magnetic head nmounted thereon. The carriage assenbly 12
primarily conprises a carriage 14 which is rotatable about a shaft 13 and
an actuator 15 such as a voice coil notor (VCM for rotationally driving
the carriage 14. The carriage 14 supports a plurality of novable
arns 16 which are stack one over the other along the shaft 13 and attached
to the carriage 14 at the base ends thereof. Each of _the vabl e arng_16

has one or two nBhese dshaxraideded E?Wﬁﬁﬁﬁ#ﬂﬁc%@?gpcéﬁ FOUREL R0l
e s A e iR SPARE! oeate ey o0 Wit Al Wbkhedam (echoGR of

a head sfts ron-as I'ncluding a suspension structure 18 carrying at
its tip enterrll deird®ibavhoy shompletine theamagneticidiscndeviegi.affhe
portion a head |IC chj 0. th_ of the _slider, 19 and the d ' 0
are nnunFQEQﬁ?q¥ﬁgsbgﬁén§Pg %ﬂq%ﬁt%r51?8%ﬂdeﬁg*ﬁg f§d4¥yﬁ%§%;gﬂgg %he
recordi nglﬁlfa{f‘fﬁ A £ I IRECHore: 1B¥es Ofesthendrgget t6 reder dnds dicks the so
th t hey are opposed to the one recording surface of the disc,10.

13 resferiive pnes dol theomaveblr) 3xmg d48bid dMPrFarrda9s 1i vl e
print cord (FPC) 21 which is connected with an internal circuit (not shown)

in the magnetic disc device. The connecting | ead cable has a tip end which
i s divided i nto Figural Bt yisfacmlaor view skewatongthe Magnefekc ohegite

respective aqnes t he_.novabl e ;arns .16 4 n,.t riag ) : Eiqgir é

e BT S L s v AR RS RER . S i s oL 4% e ot £rom she e

Fiquo e 1fagisRPntd ' oRet haghietd d atigy 10.t Régumendt iis da ssedOiohajuvd e i s

a sectional viewin an enla%ged scal e taken along fhe lLine ArAg[n Fig%re 3.
r °

Fi gure 5iis anseslpdinfd vFealeak@ken omdOhfe WS el B28 Prifriglrgtgure

Figure 5 is a sectional view taken along the line B-B in

Figure 3.

15 As shown in Figure 3, the suspension structure 18
includes a load beam 31 and a flexure member 30 secured to
‘the load beam at one side thereof. The flexure member 30 has
one end carrying the slider 19 and supports the head IC qhip
20 on its intermediate portion. The load beam 31 has a base
20 plate 32 which is formed at a root end portion of the load

beam 31.

In the illustrated embodiment, the flexure member 30

is made of a sheet of a corrosion resistant steel (for

25 example, SUS304TA) of approximately 25 mm thick. The flexure
membef 30 is smaller in width than the load beam 31. To
prbvide the flexure member 30 with a corrosion resistant steel
sheet as described is advantageous as compared with a
structure wherein the flexure member is totally made of

30 plastics material. Where the flexure member is totally made
of plastics material, flatness ofhthe slider attachment

surface may very often not be satisfactory, and the slider

13
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As-shiown in Figure 3, the suspension structure 18 includes a | oad beam 31
and a flexure nmenber 30 secured to the | oad beam at one side thereof. The
fl exure nenber 30 has one end carrying the slider 19 and supports the head
IC chip 20 on its intermediate portion. The | oad beam 31 has a base plate
32 which is fornmed at a root end portion of the |oad beam 31. In
the illustrated enbodi nent, the flexure nenber a_sh etgﬁf a

i d
corrosi opttashnent stREfaCeorMa¥anBPe, 28C8IRF yl)i‘sp%%?)ﬁigﬁnawélt 25%%m
thi ck. T{ﬂﬁgfalﬁ@g" S rENREtadlnieh 5 MBUEadd). WRdt hptbBai diliry | eaé berexdke To

provi de exure menber 30 with a corrosion resistant steel sheet as
descri benembeat\Adhtwitbus gorcosiomedesistanst steed asyieecribgd. f tBeure

menber is_totally pade _of pl.astics terd e the flexure menber is
totally ﬁé&’éed‘fe%ﬁ:hgf‘fegs pr?&bgf?r&?,c%a neegésv%%/ggﬁé slider attachnent
surface may very often not be satisfactory, and the slider

14 “attachnment surface be accurately._parallel wih:.the vabl e _arm
attachment surfaf®. %}Pg'r?%?’f‘ﬂ?:ﬁgmteﬂg’ﬂ'e r’_e%r]ﬁﬁﬁ) r1§of\%irﬂ$r% %o#?"ég%ﬁ‘
resi st anp estegi nas idas ceh bed r it B OtomRild ©ivd REglNB3cPrdeidinyded.

On the flexure nenber 30, there is formed_a pattern of thin film _
el ect ri cxlelgnicoedusumbey 9fr cgangcsHing njeadse i+l REHSAA ALeRENESS ng

connect | K eET S oELERS s TRl 305 T o g e dBCof e
pl ate 32comdirat e Wi aperoBBetiavey érdsi adliacEnwhtohtivee hase upbhatendéct ed
Wtr]res%%ﬂﬂé@%gge%fghC%%ﬁ%ﬁéé%hée%¥§$fﬁgfgigh which are in turn
connected with respective onés of connecting leads formed in
the flexible print cord 21 constituting the connecting cable.
The other ends of the connecting leads in the conductive layer
15 33 are connected with connecting terminals 35 provided on the

tip portion of the flexure member 39.

The thin film pattern can be formed by means of a known

patterning process which are generally adopfed in providing

20 a print board on a metallic plate. More specifically, as shown
~ in Figures 4 and 5, the flexure member 30 is covered by a
first layer 36 of an electrically insulation material such

as a resin material like polyimide. The first layer may be
approximately 5 Mm thick. On the first layer 36, there is

25 formed a patterned layver 33 of an electrically conductive
material such as copper, which is covered by a second layer

37 of an electrically insulation material such as a resin like
polyimide. The second layer 37 may be 5 Mm thick. These
layers can be formed in this order on the flexure member 30

- 30 by a laminating technique. The connecting terminals 34 and
35 may be formed by laminating layefs of nickel or gold on

the layers of copper. The connecting terminals are not

14
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the flexible print cord 21 constituting the connecting cable. The other
ends ‘of the connecting leads in the conductive |ayer. 33 are connected with
connecting termnals 35 provided on the tip portion of the flexure nenber
39. The thin filmpattern can be fornmed by means of a known
patterning process which are generally adopted in providing a print board

on a netallic plate. Mre specgifically,.as shown in Figur 4 and, 5, e
flexure FEWBERRPY Lhe\dfe néy lélsf"ﬁ]r%‘il?ﬁyif“yfér 0#17 an98I S.S&gﬂ%%ld?y thd
insul ati iP¢ UGfeAS 33 rEsi HBWE! ) bk Pohyndslefotheciatsty

| ayer nagaggﬁgg%%oxingﬁg?y 5 [err]n1thickF%En the first layer 36, there is
forned aapahoergteditajer coyesfedirby| ther ise0and cdbnaydEiticmat 2¥eEl 3duch as
copper, which is covered by a second |layer 37 of an electrically insulation

material such as a resin like polyimde. The second |ayer 37 may be 5
[e#%]n1thick. Thehe lagdrbeamn3beiéonade o0f ahcervedéenoneshsthangxgteel
nme

er 30 by a . lam nating.technigue. ;The connectin eLm nal 4 d may
be for maﬁhﬁ_?tl aﬁﬁ“ﬁ??n& P‘%/Je?’gnSESnio e?%@&&ﬂ?to%l# hza} %&ersésgof‘ﬁgo%ggr.
The conneggt coafiRpud@! soah8veola width gradually decreasing from th#b
covered by the second insulation layer 37. In_Figure 3, the conductiv

| ayer 33ehd eddmrant sepi Bhei hase later key the hblBh Flﬂei doaf Peampy 1t he
Secomj'gﬁgggffg kﬁgyffgg re q$mbegh§d;¥¥igﬁaﬁb%k'ftEBQ% t¥. The

corrosion si'stant ‘st ee eet having a 't neSs of approximately 70 to
75 10rr] filexhres membiegurdl is banaex tedit hogtihcdua ¢yddbersasi hgthronghhe

end adj acent to the base plaje to the tip. The | oad beam 31 supports the
fI exure ﬁe?h&F%&P?%rB%gM%ﬁg%Q% PRABER. The flexure menber 30 is connected

to the load beam 31 through a plurality of welding points.
The base plate 32 is made of a corrosion resistant
steel or iron and secured to thé base portion of the load beam
15 by welding. The suspension structure 18 is attached to the
movable arm 16 by securing the base plate 32 thereto at the
attachment 38. The base plate 32 may not necessarily be a
separate part but may be made integrally wi;h the load beam

31.

20
As already described, the slider 19 having a magnetic

head 39 is mounted on the flexure member 30 by placing the
-magnetic head 39 on.the second insulation layer 37 as shown
in Figure 4. In Figure 3, it will be noted that the conductive.
25 layer 33 providing a required number of leads passes along
the opposite sides of the slider 19 to the tip end of the
flexure member 30 and then turned back from the tip end of
the flexure member 30 to be connected with input and output
electrodes provided on the slider 19. The portion connecting
30 the conductive layer 33 to the electrodes on the slider 19
is covered by a layer 41 of an eiectrically insulation

material such as a resin. Although not shown in the

15
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The base plate 32 is nade of a corrosion resistant steel or iron and
secured to the base portion of the | oad beam by wel di ng. The suspensi on
structure 18 is attached to the novable arm 16 by securing the base plate
32 thereto at the attachnent 38. The base plate 32 nmay not necessarily be a
separate part but may be nade integrally with the | oad beam 31. As

The 11 ex BEBWARRT Shobg LERRE AT RadhoPl HUXS 5040n A9AR ShECHRY B¢

insul ati iAW B¢ BReSPeWRion WHEKE the! B1EHGW 293,14 ttai be Reuntlead
that the conductive layer 33 providing a required nunber of |eads passes

al ong the opposite sides of the slider 19 to the tip end of the flexure

member 30 and th?ﬂet URBSY PREK Jpsqym ?be id pm%miu@édt%fkﬁéurﬁlaﬁaﬁ@&o%p to

be connected with I nput and output el ectrodes provided on the slider 19
The port5amunnum£t1&gathancammﬁnmedaaageposslomIﬂﬁexﬂ%clengab on tthe

slider 19, covered an e ectrlc i gsul at.i on nateri a
such as ﬁ j yhe ﬂFt%ﬁ%ﬂﬁLb¥e§hihw ?ﬂ dodifeed. ' B GUASH words,
16 drawith@s hdd® fCesHip oRMher m%ﬁxﬁsidtbﬁ thad siemmctl thy besgenpglion at

the portion where the slider 19 is to be nounted. The head 1 C chip
20 is noEMIAEBwrend &udpbabi 48 SpnRIed otog the mrgnetifedige BBt THE of

its leng e erg,t S b dy | hek 4

wor ds. PR 3CT S 206 | BET gl VhS (il PETH B E e ase Ehip
st rifet ur dekd ndb oh havmpgoaemaiss tdfe Iagmethandilsd® 1. Tmbtheahlsclalgiht 20
S preferabl in the formof, a.bare chj.p. de |rab havi ng_ a s of

than 1.0% Qﬂﬁ HEERF uFthﬁRm%slﬁoﬁﬁ*ﬁa? upﬁreﬁﬁxé#%lgn 5544, ess
anyl”meﬁﬁﬁﬂﬁﬁhcal vibration when the ch1p 20 is mounted on the

suspension structure 18.

15' As shown in detail in Figure 4, the head IC chip 20
is connected by means of a flip-chip bonding using a solder
42 with the conductive layer 33 which is formed on the flexure
member 30 of the suspension structure 18 through the first
insulation layer 36. The gap between the lower surface of the
20 head IC chip 20 and the fifst insulation layer 36 and the
second ihsulation layer 37 is filled with a layer 43 of an
insulation material having a good thermal conductivity such
as a mixture of a resin like polyimide and an electrically
insulation material so that heat generated in the IC chip 20
25 is dissipated through conduction through the insulation layer

43 to the suspension structure 18.

As already described, the head iC chip 20 is mounted

on the suspension structure 18 at the side facing to the

30 magnetic disc 10 which is rotated with respect to the slider
16 and head IC chip 20 which are held"stationary. Thus, flow

of air produced by the rotating magnetic disc 10 in the

16
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nmechani cal vibration when the chip 20 is nounted on the suspension
structure 18. As shown in detail in Flgure 4, the head IC chip 20
i s connected by nmeans of a flip-chip bonding using a solder 42 with the
conductive layer 33 which is forned on the flexure nmenber 30 of the
suspension structure 18 through the first insulation |ayer 36. The gap
between the | ower surface of the head I1C chip 20 and the first jnsul atjon

| ayer 36 Vasdnhey seEoklei aurfaceotherpat FAqws rarpundnths & Fﬁb Fhig an

neulation TS ccbal. RAK B¢ Lgpd dhol gutneeRtuad WiddsPHED. 85 Subildue

aresinlike p e an an electrically insulatiion material so that heat
gener at edrioreasel ArchtgmRérasudiessifpatied LY cnl’gi:p c3fduct ionswhstaglit itdie

insulation |a er 43 to.the spensj pn- structu . . alre

osor | be@XUSHLE [EHAR| RhER 50 L hORR: BHTHEN et SuEpaNdnsh KhTatEn 408 a
thecsi derfeacchd g0 hbe twaneldsuh sCil0 1Bi duds P Hsh & iy I sappiledsd
the’slider 16 and head I C chip 20 which are held stationary. Thus, flow of
air prod&ﬁﬂf%@sﬁhénr&ﬁﬁﬁ?@ﬁgﬁgﬁepﬁcQh%cSleﬁﬁ'ﬂﬁb

17 vicinity of the surface thereof flows around the head IC chip 20 to

cool the ICchip. It is therefore possible to suppress increase in
tenperature of tRefle@wimig 20 Riguresulost anengdl 8extherecpae m@etdte-mlytl ng

current i, Ju.ow pgot NEQHERLNG IC Chido s fhe hegil trd tchig! 5 Possidl e

to suppréss Incr€ase In tenperature o erring to
Fi gl@ es &,en&)an‘wltlﬁsretdmangar énr ehpesurfelde dwhe thespérspenaktrac taihEnge
in head "1 C chi he tenperature ch%PqSIin t he surface of the
suspensi&ﬁfﬁq %réocatlon of IC chip an e temperature change of
the slider 19 with respect to a change in the write current.
In the drawings, the curve a designate the temperature when
the write current is continuously supplied while the magnetic
15 disc 10 is stationary, b the temperature when the write
current of 50 % duty factor is supplied while the magnetic
disc 10 is stationary, ¢ the temperature when the write
- current is continuously supplied while the magnetic disc 10
is rotated with a linear speed of 24.9 m/sec, and d the
20 temperature when the write-in current of 50 % duty factor is
supplied while the magnetic disc 10 is rotated with a linear

speed of 24.9 m/ééc.

In Figufe 6 and 7, it will be understood that the

25 temperature increase in the head IC chip 20 itself and that
in the chip mounting surface of the suspension structure 18

can be suppressed to a substantial degree when the magnetic

disc 10 is rotated as compared with the situation wherein the
magnetic disc 10 is stationary, since the head IC chip 20 is

30 cooled be the flow of air which is produced by the rotating
magnetic disc 10. It will also be notéd in Figure.8 that the

temperature increase in the slider 19 can be maintained at

17
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18 at* the location of |C chip and the tenperature change of the slider 19
with-respect to a change in the wite current. In the drawings, the curve a
desi gnate the tenperature when the wite current is continuously supplied
whil e the magnetic disc 10 is stationary, b the tenperature when the wite
current of 50 % duty factor is supplied while the magnetic disc 10 is

~stationary, ¢ the tenperature when the wite,current is nti nuousl
suppl i edanBiome viedalaraiies | helimaonetie @b?%t%ﬁ ﬁPFﬂtSdllﬁgé? Fef één§§4 9

m sec, d type i £OIT 4885 9o t50i Je fuh ¥ ef 2@ OF
S supplﬁgﬁ\ééﬁ§éf %% Eétﬁ?ugﬁg%ggostkghggted W th aﬂ I near spegd of
24.9 nl sec. notlceabld nl&vghran& arhe 7slidewi 119 betsadiér disodl spacophed
tenperature increase in the head.IC chip 20 itself and that in the chip
mount i ngPuriBR ef bPWt RE @idhensi on structure 18 can be suppressed to a
sEbgtantlal degree when the magnetic disc 10 Is rotated as conpared with

t he”si tuati on wherein the magnetic_disc_10 st.atjonar the I C
chip 20 is cooleénb9r§ﬁ§ f GPeaPPaﬂhFEhc %gdbgeﬁfﬁfciﬁ Cﬁﬁgg
magnet i C W dkldsal Bat 8¢ ithe it thd hBdghbeitedrecatlw,e

I ncrease S?§ﬁh +der AlcégPﬁgﬁﬁa?htg}ned at § g ' Hﬁ

18 a Iowmalsjeiamerabhe hegmaintadins@s smedtlatas Popsible bbeaddstemee
tenperatyre in the head_JLC hlp e oty Seet el
and tho 3 Pasweads P58 T¢ TeRIpLa0 aBACH S S8 6 g RAGHEEIR Qi)

or deg thatp tfechegdtbCrilei p2@Hisp 16 ECItvshpuq.@bllEdnéxyer heef hotvedt tauart

produced by the t at t di 10,
el | a5 GRERIBHEC BE GAKERIGBTS et GeBRSHnaC) TR tf L0oRE BRE. SHARRRE of
H‘]e magngliiG, dtRe QLR G f OrhBe magridt Pc 281 skt 1ghoul d however be noted

The inventors have noticed through research that, with
the distance D between the IC chip 20 and the surface of the
magnetic disc 10 facing to the IC chip 20 not larger than 1000

15

Mm, it is possible to maintain the temperature of the IC chip

20 to a sufficiently low value, for example below 150 T.
Figure 10 shows changes in temperature in thé IC chip 20 with

20 respect to the distance D between the IC chip 20 and the
surface of the mégnetic disc 10 facing to the IC chip 20. The

data shown in Figure 10 is the one which has been obtained
through a relatively. seveie condition wherein .the write
current of 40 mA is continuously supplied under an

25 environmental temperature of 50 ‘C which corresponds to the
working temperature in the magnetic disc device. It is
generally understood that the permissible temperature at the
junctions in the IC of the chip is 150 C at the highest. If

the IC is operated for an extended time under a temperature

30 exceeding. 150 C, transistor junctions or other parts may
gradually be led to failure. As noted"in Figure 10, however,

it is possible to maintain the temperature of the IC chip 20

18
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care'nust be taken that the head 1 C chip 20 does not contact with the
surface of the magnetic disc 10. The i nventors have noticed
t hrough research that, with the distance D between the IC chip 20 and the
surface of the magnetic disc 10 facing to the IC chip 20 not |arger than
1000 [err]m it is possible to maintain the tenperature of the I1C chip 20

to a sufficiently | ow,val ue, for exanple bel ow 15 err]C. Figure 10, shows
changes PRlodhgdiat ﬁFétilﬁatlhetq‘@%ﬁ?gBQ'G W& H?%s&c’%ytﬂ g"ﬁ%@nthB

bet ween ghedn&dip Z8cand e SHmAACE 0@fo LA magnetic disc 10 facing to
‘the IC ch?p Zao. The data shown in Figure 10b'i s the one which has been

obtai ned through a relatively severe condition wherein the wite current of .

40 mA i s continugushky | i Hpder AV | I t r f
[err] C which cor?gggoﬁgs@%grﬁ%e wor k?‘?fgptegﬁ e?gﬁ%?%en tﬂg‘ n%ig%%t&ﬁg 5légc
devi ce. thei hegénaiCalchy purdde resid e uritaing hehediead sIO| ehipnber &l dipechtipt he

bper at COBPBR A ex EBRUAYE b LRRSPEY (hpbha: Ber b Cclfg ao merRred

transi st ghn WEtkBpt Ho 4 NEGwBR' k& 1Ry, OMadealdpederied1t e ,f ald L6 LriAg
noted in Figure 10, however, it is possible to maintain the tenperature of
the | C chppFigure 4, it is recommendable to provide the|xslakiéorphipcal

t t C | ot aini t | h
1000 [ or FpmA2 toiek8 et B8, TUE Beldife BT (HCTHALIE oRLBC2dTER
t hélbheadmbGntleid &) memlsuvadt fapnt thdicadpe® chixpfdyef bifpthid (L deddbagm t he

overal | i ght _of _the he | C chip, as ted can be pt to a | qwer val ue.
Mor e spegﬁfi%’aﬁl ﬁiré‘lsergﬁﬁg%%l%ﬁbu 4??‘& ?gla&’:’onﬁgn@agol gotg viide
the rel ahbap%iidd Hrd® vhergpber surRdeightthé Lbadherdrd Grhipr2@ias
mounted as neasured fromthe upper surface of the | oad beam
thus be noted that even with the structure where the head IC
chip 20 is mounted on the suspension structure 18 at the
15 side facing to the magnetic disc 10, it is possible to
completely avoid any interference between the head IC chip

20 and the surface df the magnetic disc 10.

It is preferable to determine the distance Lb between

20 the slider 19 and the head IC chip 20 and the distance La
between the slider 19 and the mounting péint 38 of the
suspension structure 18 as shbwn in Figure 3 so that the ratio
Lb/La is in the range between 0.2 and 1. In Figure 11, there

is shown a relationship betﬁeen the temperature in the head

25 IC chip 20 during operation and the ratio Lb/La. In Figure
12, there is shown a relationship between the temperature in

the slider 19 during operation and the ratio Lb/La. In these
figures, it will be noted that the temperature in the head

IC chip 20 as well as that in the sliderl19 will increase

30 beyond a permissible value when the head IC chip 20 is

located too close to the slider 19.

19
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31 and H2 i's the height of the slider 19 as nounted as neasured fromthe
upper surface of the |oad beam31. It will thus be noted that even with the
structure where the head I C chip 20 is nounted on the suspension structure
18 at the side facing to the magnetic disc 10, it is possible to conpletely
avoid any interference between the head I1C chip 20 and the surface of the
magneti c disc 10. Is preferablje to determ ne the distanée b .
t weren

It /
between the slidBfF $HO¥RJ itfh@ﬂgé‘a‘fcﬁ I@chFBeZGeQR&rtaH%“fﬁ stine Beg
the siidgh;hd 3 dddifedBUD! ABO LY Mol 2bn! BE SipPCRERAN I It F0185as

shown in ure so that the ratio Lb/La I's in the range between 0.2 and
1. In Figovedl hwayhdiron stlshovhiderel 8t andshhep bempssra turee twhpbkrhedemei n

the head, | C chip 20 duri,n rati,on.and the ratio Lb/L Ri_gur

there i sb§‘lj?6:% 'gh?ePS'tri“Br%ﬁ&gf}%e T ¢ ert‘eﬁ%@r FAR°| ﬁbt/#eé sllr?éldléga%és
during oggrald om, andaghenatiochbiba Jdf theshebidw®@schip @0 |idempobad
th the tenperature in the head 1C chip 20 as well as that in_ the sljder

19 wil |l Enetdere B&pohd Exoser fhesi sladed uéSwheRYPRE hEBd s cPemps.20the

| ocat ed t Ld : chip i a 20
As shomklgglpglgiﬁé}%l,Aﬁhghkerqr{peegrtgt l:,II:I‘Ce ?}rlll?hel%eggrltgec%i%eggegescer%aggs as
t he | ocahadntaefirtdd deaa sGbehibpti@dlily noomsitansy vhiloae tie the deange edd

the tenperature wll 0 bel ow the perm ssible |jmt n the ratji

Lb/ La inEL@asEgt&ﬁ tloggii‘%t‘f’ﬁm otal ic?ﬁ“f)f Ot Bes h@?&rle\g]@h%' 285 skﬁgved
furzcher awawndiem bie tld dpsad 91bexdish t1o Sipomdived hbutrehear alwie Hiomhe
head 1C chip is further decreased and nmaintained at a substantially

const ant thel §d idex hkdr ahe SPTRARIAENTS LB/ E&%é’i%@nlﬁ £hiny 30 gshows
Ther el g . o, | 96, EQRE i FEade! CoobAAD A SERYCJHIG hEE. EHRY

fromthe sl tenperature 1n the he chip 20 shows a tendency
of graduzshtiincridaékat ofr dadh to peedinadesraaséde

15 In Figure 11, it will be noted that the temperature
in the head IC chip 20 in operation is below the acceptable
upper limit with Lb/La<<0.2 and the temperature is lower in
the range 0.3=Lb/La<<0.7 than at the Lb/La value of 0.2. It
should further be noted that more preferable results can be

20  obtained with the range 0.4=Lb/1La<0.6. As far as the
temperature of the head IC chip 20 is concerned, a
preferable result can be obtained with the location of the
head IC chip 20 closer to the point 38 of the attachment._
However, locating the head IC chip 20 too far from the

25 magnetic head is not recommendable. Therefore, the
permissible range for the location of the head IC chip 20 is
0.2=1b/La<, preferably, 0.3=Lb/La<0.7, and more preferably
0.4=1b/La<0.6.

30 In Figure 11, it will further be noted that the
temperature of the head IC chip 20 in operation shows a low
value with the head IC chip 20 located in the vicinity of the

20
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ratio Lb/La of 0.8 to again decrease. _ In Figure 11, it will be
noted that the tenperaturé in the head IC chip 20 in operation is below the
acceptabl e upper limt with Lb/La<0.2 and the tenperature is lower in the
range 0. 3[err]Lb/La<0.7 than at the Lb/La value of 0.2. It should further
be noted that nore preferable results can be obtained with the range

0.4[err]Lb/La<0.6, As_far as the tenperature of, the head | 20 is
concer nedongijudinabl ¥ FGEGHF(%ﬂlEE@OSP&H%&F%W?hSFFBQQﬂEﬁ|%¥ of tt A&

head 1C BF‘S %Oc&éz(gsaaaeotﬁbgreeh%n%% qfs e B d@Ohperte FRVEVEhHat! %@tl ng

t he head too far om the magnetic head i's not recomendabl e.
Ther ef or heathe iger rtilssi Mead adge fadvin he 0 odat | @enduchedhedd |TERABATLED s

0.2[err] /La< referabl errl.<LbfLasQ. 7

0.4[err] alon tﬁﬁ iL Q?Jﬂé % %WS§%?$E8§ %é¥ %égkﬁhat t he
enger at %ecrpf tbbarmea@hé qosbepp%&alrbmpsﬁat ltchre sthbpsead Qi\heaﬁécblﬂ wrhi st he
ad 1C chip 20 located in the vicinity of

h
2? IongMQQQQQGYyh%%nbé?noFQHﬁ#¥m8®eﬂéF§nQﬁ?LE%BFelgﬁo 1ang sTERBe 3% 0d
Loat thi 3 Uensdnl S AAILYEECDY HoGdACE, tBRL ildcui8LskBI % RER Lh NI P

20 is con I n opposite drirections along the |engt t he suspensi on
structurteﬂﬁdnﬂYIWDMhrbetBedmnﬂn[nmylbynaubﬂrﬁmsppnen@nwﬁﬁznttufhﬁs

t endency has been confirnmed with the TYPE 1930 and TYPE 830 suspension
structures, however, it is understood that this tendency will be seen in
anyl@ ype of suspassishiowi riwtBigsre 12, the AssmperatureFicfurehé2sltider

tenperature .of the sljder_19 in operation de ' .
hegg | C &ﬁ|ﬂn operatlon decreaseg as éﬁe‘iéﬁg¥¥§§ gf %Qg hggﬁt&%”aﬁlﬁf“*

20 is away from the slider 19. It will therefore be understood
that the location of the head IC chip 20 in the range as
described above is also effective to maintain the
15 temperature of the slider 19 and therefore the temperature

of the magnetic head 39 within the permissible range.

As regards the configuration of the head IC chip 20,

it is preferable that the heat radiating érea at the side

20 facing to the magnetic disc 10 be as large as possible. More
specifically, as shown in Figuré 13(aA), the IC chip 200 may

be a thin flat configuration having a substantial area on the
surface 200a facing the magnetic disc 10. In an alternative'

_ configuration shown in Figure 13(B), the IC chip 201 may have
25 an undulated surface configuration at the side facing to the
magnetic disc 10. In this instance, it is preferable that
recesses in the undulated pattern be directed substantially
parallel to the direction of the flow of air. In a still
alternative configuration shown in Figure 13(C), the IC chip

30 202 méy have a rough surface 202a at the side facing to the
magnetic disc 10. In a still'furthef alternative structure

shown in Figufe 13(D), the IC chip 203 may be provide with

21
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20 is away fromthe slider 19. It will therefore be understood that the
l.ocation of the head IC chip 20 in the range as descri bed above is also
effective to maintain the tenperature of the slider 19 and therefore the
tenperature of the nmagnetic head 39 within the pernissible range.

As regards the configuration of the head I1C chip 20, it is preferable that

the heat radiating area at the side facing to the_pagn disc 10 be _as
| ar ge asap§§§ﬂﬂQ? IH3a Epedng &9 the @agﬁ@ﬁ+qrﬁ¥fg &b %ﬁ&%ﬂgtﬂae|8 chip

200 may @56% Q'r%cw Yy glfwlemle%\ildggnehwbﬂaatlaf PR o tPass

surface cing t e magnetic disc 10 an alternative configuration
shown i ntEE’@UﬂEél.lm\‘lﬁ% grhoveC263ip ey mave haveide eRenNeECRPPFARg to

0 < pr Bher e (7, S Scpedos i Eh SraRRancY (SpPEeRtind) rdigsl TS

SUbitantb%Hé&péh@|éioﬁ@ the dipeetobnofof heoth®iad afr then Maghellic
al ternative configuration shown in Figure 13(C), the IC chip %92 nax have a
rough suffigce 121)-265%1%11-h§u§|t@@1fracﬂh'@g?léghhé‘%g$1}é‘?w& &Psé:hﬁ) FRWAngsi| |

furt her gl Lernatdy sy, ShayobW §rahAMEd Ml U5 saddeRlotridicd Gubl Raghdemey be

provi de W a surface 203a facing
to the madresi @ 0diwtthO fms ngnonprou ewirions omhc;sclzomyf onngme@/ﬂmgthﬁe

flow of air ass t Qove 203b may have a w de opening
opposi ngctaé’acttﬁefﬂgmp f Ségsml&ﬂ‘r gradual Iy decreasing toward the

?thmh end al ong the dlrectlon of rotatlon of the magnetlc disc 10. Still
urther, although not shown .in drawi ngs,. the | .chi ma e proyi ded at
a side facing tolfhePRagKketiRa i §g‘ PSR ER ef’l“‘f‘%"%? 'Qzﬁ?i éﬁ‘g‘ﬂﬁ%‘% %ﬁ’
'ncreaseaE@%ﬂEWE@'fhEYSQEf@%ﬁ s 85heBtions of th@ BRI I@abhibedkﬁﬂ
di ssi pation be enhanced by

shown in Figure 13, it is advisable to mount the IC chip by

flip-chip bondlng_on the suspension structure as already

15 described.

Referring now to Figure 14, there 1is shown the
structure around the carriage assembly in the magnetic disc

device in accordance with one embodiment of the present

20 invention.

In the structure illustrated therein, the head IC chip

20 is not mounted on the suspension structure 18 but mounted

on the connecting lead member such as the flexible print cord

25 21 which is connected with an internal circuit of the magnetic
disc device. It should however be noted that, in this
structure, the IC chip 20 is 1located inside the outer
periphery of the magnetic recording disc 10 during operation

and is confronted to the magnetic recording disc 10. The

30 connecting lead member such as the flexible print cord 21 may
be secured to the movable arm 16 or, aiternatively, held apart

from the-movable arm 16.

22
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anyome of the surface configurations of the head I C chip as shown in Figure

13, it is advisable to mount the IC chip by flip-chip bonding on the

suspensi on structure as al ready descri bed. Referring now to Figure

14, there is shown the structure around the carriage assenbly in the

nagnetic di sc device in accordance wth one enbodinent of the present

i nventi on. In the structure illustrated th @ £[the head bC.chip
n

20 i's not nnunte@hﬁ?dhbtswﬂ%%uﬁ%nngFﬁﬁxEﬂ% 1§qﬁj Ed R hd
CO““eC“ %ﬁé% "RToer pot iga bhethleeébwrfed:&iﬁg 1054 RémpirChhlese the

connecte n |ntern cilrcurt of e magnetic disc device. It should
however 4e mhxﬂizmais snbohc;edr@urmng aperaCiehi fo2¢hs fb@ﬁt@él&kﬁde

t he outer ry of eI|c rec n d
o cont  BHAAREES! e’ nEbRomET Chof aPfg Wi cRafthid hReCA D T By e,
such as itherd @&l BePithBleretidbd ltRAY haéqwr@ﬂlpozmhemﬁbée a[lmallﬁ; or,
alternatively, held apart fromthe novable ar

23 t a cmilsmgtaqnpnbbmdﬁw 3TN 9§eaﬁé’ac}hr@1&h<b“‘20t’fl§ stsekeePht a
OSI i on t t
post£100 550 REVRHIBEE 9 L3 ARBRGE AcRRad ek cibariig sopuBkeda

pro uce y the rotation of
magnet i c bditawedd). the wnhlert kerdfaree bepandpherdess tdﬁatthﬁemagngmlp Hisc

of the milewokB GFEE nECRIRut | L€ ndka FOToLBUR, e PEFAEREY DETURERaIHES ©

i NNe0 angd QUK &L s B NPRYId esc Oéhlibe torghadubs hpet i) éstéhe.result, it is
possi ble to decrease tenperature increase in the IC chip to a substantial -

ext ent .
In order to cool the head IC chip effectively by the

flow of air produced by the rotation of the magnetic disc 10,
it is preferable that the distance D between the IC chip 20

15 and the surface of the magnetic disc 10 facing to the IC chip
20 as shown in Figure 15 be maintained as small as possible.
In this instance, care must be taken so that any interference
between the IC chip 20 and the adjacent surface of the
magnetic disc 10 is avoided. As in the embodiment of Figqre

20 1, it is possible in the present embodiment to maintain the
temperature of the IC chip 20 below 150 C with the distance
D between the IC chip 20 and the adjacent surface of the
magnetic disc 10 not larger than 1000 Mm.

25 In other respects, the structure and function of this
embodiment are the same as those in the embodiment of Figure

1.

It should be noted that the embodiments illustrated
30 and described above are examples only but not restrictive,
so that it should be understood that the invention can be

put into practice with changes and modifications in various

23
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In order to cool the head IC chip effectively by the flow of air .produced
by the rotation of the magnetic disc 10, it is preferable that the distance
D between the 1C chip 20 and the surface of the magnetic disc 10 facing to
the IC chip 20 as shown in Figure 15 be nmaintained as small as possible. In
this instance, care nust be taken so that any interference between the IC
chip 20 and the adjacent surface of the magnetic dis¢c 10 is avoiﬂgﬁ. ﬁs in
the enbowawsnt Tifersfpre, 1thet inyemkien| ehad ki ke pk 2Bé &% ML ne¥t thE

Tl nt 2 kg d IPCLALULBLAAde Lo ghiP a2h Pt gvedad a1t he di stance D

bet ween THE e adjacent surface of the magnetic disc 10 not
| arger than 1000 [err]m In other respects, the structure and
function of this enbodi ment are the sane as those in the enbodi nent of
Fi gure 1. It should be noted that the enbodiments illustrated and

descri bed above are exanples only but not restrictive, so that it should be
understood that the invention can be put into practice with changes and
nodi fications in various 24 ways.
Therefore, the invention shall be Iimted only by the scope of the appended
clainms and its equival ents. '

10
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25 CLAI Ms: 1. A magnetic head devi ce conpryigyi . ne
slider having a magnetic head, at |east one suspensdﬁ@“ﬂﬂ“ﬂl‘ nn‘nun ng one
end supporting the slider, and at | east one head IC chi g, $ai¥ hetad I C chip

bei ng nounted on said suspension structure at a side adapted to be faced to
a magnetic recordi ng nedi um 2. A magnetic head device in -
accordance with claim1l, wherein the head I1C chip has a height as neasured
fron1sai§1§G@ﬁ%hsion structure in a mounted state which is smaller than a
hei ght of the slider as neasured fromthe suspension structure as nounted
on the suspension structure. A magneti c ,head deviﬁs in

accordance with dne Bf M@gReHC ohegd \/\%@V&Fﬁ tFRMBEASI 25t L§RST one :
suspensi @ 4L HCIAL G hg 3t diptet Pcampbhar, NeEDeleasai doheadshEpehisa diei ng

nount ed on said suspenSion structure at a location as defined by,
0. 2Lerr] sitrheftarré | haWéng bae el dupporbibet when sslaides) i and atd leasdi nt

of attachnment, of _t S ensi on structure to. sai d ot her_ nenher d

di st ance B¢t V\Egﬁd_sgﬁe% gﬁ?ﬁer Staoliaf‘aaﬁeﬁ | ¢hip; peing mounted Ag{r}raé"rliagﬁac
head devige@ponbibai Ngtphckaas! #be 5| sdde hagapged negnald cfhead 8o least
one suspension structure made of a thin resilient netal and having one end

support i Aganrti¢j gecorsding JM8R&HBI-on structure being attached at the
ot her end to anot her nenber, and at | east one head 1C chip, said head IC

chi p being nmounted on said suspension structure at a_l ocation_as defined
by, 10 2. A magnetic head device in accordance with claim 1,

wherein the head IC chip has a height as measured from said
suspension structure in a mounted state which is smaller than
a height of the slider as measured from the suspension

structure as mounted on the suspension structure.

15
3. A magnetic head device in accordance with one of

claim 1 or 2, wherein the other end of the suspension
structure is attached to another member, said head IC chip
being mounted on said suspension structure at a location as
20 defined by,
0.251b/La=1
wheré La is a distance between said slider and a point of
attachment of the suspehsion structure to said other member,

and Lb a distance between said slider to said head IC chip.

25 .
4. A magnetic head device comprising at least one

slider having a magnetic head, at least one suspension
structure made of a thin resilient metal and having one end
suppofting the slider, said suspension structure being
30 attached at the other end to another member, and at least one
head IC chip, said head IC chip being mounted on said

suspension structure at a location as defined by.

25
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26 ~ - 0 2[err]Lb/LaJerr]1 where La is a distance b ' | IR
and a point of attachment of the suspension structure t ‘mm“gm@“mmmer
and Lb a distance between said slider to said head I1C chixp. ¢ ¢t ® s 5* A
magneti ¢ head device in accordance with anyone of clains 1 to 4, wherein
said head IC chip is a bare chip. 6. A magnetic head device in
accordance with anyone of claims 3 to 5, wherein said |ocation of said head

| C chip on said Qu@éhbi/éﬁ-étlructure is in a range as defined by O. _
3lerr]Lb] h%[rgqr r g'?}.iso 3 d\iNﬁtanZ:e A, E@h’ Csé]f&df‘i‘i\ﬁéé? dRgagcyspheecd th

anyone of erein sal ocation of sald head ICchip on said
suspensi gi taichadnt eof Sthe suspeys iam defruetulre God[said Lothefemeinbes.,

8. A magnetic_head_device in accordance_w th anyone of .cl ai ns 0 7.

wher ei n 380d Ly ghehs baNSEr BetWEST ss%éeséfld}ge \d F@ﬁ% %eetaaq ,L‘[éhgz‘ﬁgad I C
chip being attached to said suspension structure through an electrically

i nstl ation material provided on_said suspension structure. ,

9. A
magnetic head debi-c@ inpgResigakeadydevargodd FACCPEAARCE (LB FA¥PDEN

sal d SusgeNshan o H1CLYT 2 CORUISHT 8a1BANNARAM EPER1R! 1@ LB +ENENID.
metal | i c matérial and a flexure menber made of a resilient netallic
material which is smaller in wdth than said | oad beam and provi ded on said

| oad beam at a side wher né@&? m%¥h'é%9ﬁkaigﬁfébéﬁrﬁhh@é“ﬁﬁtﬁ Ehyshe

| ayer of an el ectri Cal rnsdlation materr al rmed on said exur e” menber,
at {gast ogn@laims 3 to 5, wherein said location of said head IC chip

_ on said suspension structure is in a range as defined by

0.3=5Lb/La=0.7.

7. A magnetic head device in accordance with anyone
15 of claims 3 to 5, wherein said location of said head IC chip
on said suspension structure is in a range as defined by

0.4=1Lb/La=0.6.

8. A magnetic head device in accordance with anyone
20 of claims 1 to 7, wherein said sﬁspehsion structure is made
' of a resilient metal, the head IC chip being attached to said
suspension structure through an electrically insulation

material provided on said suspension structure.

25 9. A magnetic head device in accordance with anyone
of claims 1 to 8, wherein said suspension structure
comprises a load beam made of a resilient metallic material
and a flexure member made of a resilient metallic material .
which is émaller in width than said load beam and provided

30 on said load beam at a side where said head IC chip is to be

attached, a .first layer of an electrically insulation

material formed on said flexure member, at 1least one

26
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27 conductive |layer provided on said first insulation |
a portion of at |east one connecting |ead for connectingﬂ' wm nHﬂﬂH !
head or said head IC chip, and a second |ayer of an el ectkicallly Iunssl asl on
mat eri al covering said conductive |ayer. : 10. A magnetic head

device in accordance with claim9, wherein said head I1C chip is | ocated on

sai d second insulation |ayer and connected_ wi th said conductive | a

t hr ough §9F’@é‘rqtﬁd’e layer PrPi’ldﬁq“rﬁjhe?t?-'édhE&HS&e\hncsé‘]ﬂF’a‘?}&o}ﬁ&ﬁ%erf\ﬂrth
anyone Og A 'ciffn bé y&%%in ofdi gy haah d € e bsnﬁ@eﬁﬁsigoqe%?a dfor

suspensi on struct chi p bondi ng. . A nmagneti c head
devi ce |nmnnnndhngeuntsandymagn@klaﬂhwad ot sandlheaﬂemﬂrvhsnbdamiﬁm

IC chip has a g¢gon uratiqQn with rface posite t sald S |on
structur@ wHEIPHAs L??SFge° ea?nraﬁifﬁ %gg insulat ﬁggﬁé ic

hea, dEng%éfhﬁgCgégan@%ﬂMﬁétfbélmh%%ﬂMNHEIn sai d surface of said head
I C <hip opp05|te to said suspension structure is of a planar configuration

of a large area. 14. A magnetic head device in accordance with

claim 12 whereinqgai &y 4 ﬁE%l%f ned §889ckC iq)i PcopPasnice tw)lélal elalm
suspensmn structure Is o a arge surface roughness

magnet i cSheawheadioe isaiatcbeaghcECwichinnyiomelocated on Sald Second

insulation layer and connected with said conductive layer

~10 through soldering.

11. A magnetic head device in accordance with anyone
of claims 1 to 9 wherein said head IC chip is mounted on said

suspension structure by flip-chip bonding.

15 . .
12. A magnetic head device in accordance with anyone

of claims 1 to 11 wherein said head IC chip has a
configuration with a surface opposite to said suspension

structure which has a large heat'radiéting area.

20
13. A magnetic head device in accordance with claim

12 wherein said surface of said head IC chip opposite to said
suspension structure is of a planar configuration of a large

area.

25
14. A magnetic head device in accordance with claim

12 wherein said surface of said head IC chip opposite to said_"

suspension structure is of a large surface roughness.

30 15. A magnetic head device in accordance with anyone
of claim 12 or 13 wherein said surface of said head IC chip

opposite to said suspension structure is of an undulated

27
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of claim 12 of " 13 wherein said surface of said head IC ' T
sai d 'suspension structure is of an undul ated o ﬂ“‘mmiwm““m“"“ :
28 configuration. 16. A magnetic head device i aecotdance w*th
anyone of claim 12 or 13 wherein said surface of said head I C chip opposite
to said suspension structure has at | east one groove having an openi ng at
an end opposing to a direction of novenent of said nmagnetic recording

medi um aS@E AFYEALIPANCh gradual |y decreases in the direction of the
novenent of said magnetic recordi ng nmedi um 17. A magnetic head
device in accordance with anyone of claim1l to 16 wherein said head I C chip
has a mass smal | 36 .t Bamagekyc head devirge imnagaerdanfieswibhi aayone

ind et o ke | Sbatad vf e R ALY U RN GoLahE 1t et

nmagpet i c ok iy i € Saild aghappetistionbetraicturadhdy adti Yeastt baeheaddve
chip of said magnetic head device being_nounted,on the susggnsion,struc ure

of the MAGWARE Hohd PSRRI arta 3PdeSREciRPPELBLI dtRaghe T SH StOR s A
head 1C gly ﬂﬁ?%éué%éﬁen&@?{?ﬁ% tPe 8818 1 HBRIRRIG fGurdli S€a Ve t fidcH MHARGE

bet ween sai ace of the head 1C chip and™an adj acent surface of said
magnet i c gdiesshuaskiky | decreases0dm [the |direction ofl the\ meyewent oifssadali ce

.conprising a magnetic head device including a slider having a magnetic head

and a su@%&ﬂﬁ%ﬁcsFFﬁ&ﬁﬁi?QEN?ﬁbugne end supporting said slider

10 : . .
17. A magnetic head device in accordance with anyone

of claim 1 to 16 wherein said head IC chip has a mass smaller

than 1.0 mg.

15 18. A magnétic disc device comprising a magnetic head
device as defined by anyone of claims 1 to 17 and a magnetic
disc located to be opposed to the magnetic head of said
magnetic head device and adapted to be rotationally driven,
the head IC chip of said magnetic head deviée being mounted

20 on the suspension structure of the magnetic head device at

a side facing to said magnetic disc, said head IC chip has

a surface opposed to said magnetic disc with a distance

between said surface of the head IC chip and an adjacent

surface of said magnetic disc smaller than 1000 Mm.

25
19. A magnetic disc device comprising a magnetic head

device including a slider having a magnetic head and a
suspension structure having one end supporting said slider,
a rotatable magnetic disc arranged to be opposed to said
30 magnetic head device, a head IC chip, and a electrically
conductive connecting device for estéblishing an electrical

connection between said magnetic head and said head IC chip,
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a rotatable magnetic disc arranged to be opposed to sala mlmmmﬂull‘
deV| ce, a head IC chip, and a electrically conductive ¢ mm ! or
establlshing an el ectrical connection between sai d nagneti ¢ thedd #nd® sdi d

head | C chi p, 29 said head IC chip
being | ocated on said connectlng device at a position where said head IC
chip is always exposed to a flow of air produced py rotatjons qf_ sa
magnet i c s@iigk head IC chjp h&%ﬂ%ﬁkﬂ?%tﬁasendéﬁi q?P%ﬁ%%%B%n§8V%FFha§iaum

19 wher epn sl 4 MEAGHdr £ P14 neoE2 CUohlp! 98 ANvAYECexPRELd YD) DiE 1N d

magneti c dF%c pposed to sald nmagnetic disc. . A magnetic

di sc devuﬂaairaprodumaﬂahwthotaanmms)wﬁesend g@ighelebe ﬁ@s§h|p is

| ocated with respect to the nmagnetic disc with a distance between opposi ng
surfaces of said head I1C chip and said magnetic disc is |ess than 1000

'[erg]m 20. A magnetic disc device in accordance with claim

19 wherein said head IC chip is located inside an outer

periphery of said magnetic disc and opposed to said magnetic

disc.

10 21. A magnetic disc device in accordance with claim
20 wherein said head IC chip is located with respect to the
magnetic disc with a distance between opposing surfaces of

said head IC chip and said magnetic disc is less than 1000
Mm.
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