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The present invention relates to a,smmggnetic head device conpri si 8

sl i der kjﬂmmﬂml etic head, a resilient suspension structure carrying
said sli MHﬁMad | C chip. Prior Art In conventional nagnetjc head
device, a magpghkic head for witing 10 and/ or reading magnetic inf%®tmation
on a magnetic recordi ng nmedium such as a magnetic disc is typically nounted
on a slider which is maintained in a floating relationship v@ﬂ@ﬂmﬁ@mm,mro
the magnetic recording medium The slider is supported by a

menber formed by a resilient MMNIOICcHEAPNPEXTI@Hded froman arm J.5 The

head 1C chip for. anplifying a current for witing onto the nmagnetic head
and a ToPtdgef fhe r B HBut fromthe magnetic head and for controlling

the witing_ and/or r%adin aper atian ig eneraléy unt.ed.on a _novable arm
provi ded | o S BEBBPRT i oL BAd Br 1 et & AR o1 HERRSFY - GRET RS ReSd | C
hip | q . . . th
hoon 1T SREALE hEPLhaTa TR e ol T a RSl on @ S RRnticR FREREERESD 17

cause @hripis®.sd iy afdiddronindd aPAkasi téCchpsi stance and an inductance
conponent generated by an increased | ength of the |ead wire have an effect

on increase of arising and a falling times of pulse signals, which

di sturbs high speed data 25 transfer. In order to solve the problens, there
has beBnigrobosed by the Japanese Lai d- Qpen Patent Publication No. Sho
53-69623 to_nount the head IC chip on_the slider. Further, in order to

sol ve the stRCPAVEPLoBPRMMadetIspaert deVare: GBAIPEE Eniepdpt T ML AT No.

i 3-1qg 20 _has.al so proposed. t q¥vide he | ip I an JF main _pody
a8 are 30 raan B R e P sty o BB Rner TR )
31 W%@%Oﬁagﬂeibéﬁﬁsl@i’m 1He i YiRoudtRUER 4 58188t & iRhol aRNaaHSRE4DY
the long | ead wre extended between the magnetic head and the head I C chip
may beisalfiledht itrker €l ociarsoiifhel tiprebpeds tbitate hdgnderpecadtd tnphetibeml C
chip rises higher due to a heat generation of the ICchip itself 5 caused
by t heTkergleider liswsngrotbedtiy eughspens hen mesdredi Agraed hvhat rehél heghet i c
head receives thernal effect of the heat generation of the IC chip.

metallic film extended from an arm.

15 The head IC chip for amplifying a current for writing onto the
magnetic head and a voltage for reading out from the magnetic head and
for controlling the writing and/or reading operation is generally
mounted on a movable arm provided for supporting one end of the
suspension member. When the head IC chip is mounted on the movable

70 arm, however, a lead wire connecting the head IC chip to the magnetic
head is liable to be longer resulting in a cause of noise. In addition,

a parasitic resistance and an inductance component generated by an
increased length of the lead wire have an effect on increase of a rising
and a falling times of pulse signals, which disturbs high speed data

25 transfer. In order to solve the problems, there has been proposed by
the Japanese Laid-Open Patent Publication No. Sho 53-69623 to mount
the head IC chip on the slider. Further, in order to solve the similar
problem, the Japanese Laid-Open Patent Publication No. Hei 3-108120
has also proposed to divide the IC chip into an IC main body and an

30 IC sub-body and to mount the IC sub-body on the head slider.
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.More specifically, when the head 1Cis nmounted on the novable arm s'riﬁRm}
sai d novabl e 'arm'has a sufficient thermal capacity and an | 0 substan

area for heat dissipation, the tenperature of the IC chip nay be controlled
to be sufficiently lowowing to a thermal conduction through said novabl e
arm and a heat dissipation fromthe armsurface. Further, since the IC chip
is located far fromthe magnetic head, there is |east possibility that the
magnet i ¢ headni Bhegr &Nsanyshrfeedre), Hmponght hee Mekisqyprebderddusachbyhele | C
chip . To the contrary, when the head |C chip is |ocated on the slider, it

i s diffienPt1ed sHLG BXEaRdedingHvesty Far Magnet icoherf anchFhaii9ak 16nc B ep
that it_cannot be expected to |ower the tenperature, through radiatiqan of
noat geREYAREd TV o CRERS 9o Un S her B EORT FTb b As: RS A e REotie

i mted thet eal Gl 204 ann e 0+ho t

t enper atT Ergﬁ r%ggtﬁét}#eélq%re?jr#eﬁt t%o%dﬁ%??o%‘.gﬁ( aﬁglegcjuqsgE ,htet ﬁg ‘\tﬁ\fe?rirgera %lrfe of
the feadahSe@hbp thisenrabdtt hes®hyy thireehirdlighi ¥r g e drdieli Bnd hatbe

| owered. Further, since the magnetic head is located close to the head IC
chi p, tbeeemawhétbe leeqbasdidaiilvielsy theamal hef fmgneif cheehedattsgeheraaldy of
affected by 25 the heat generated in the IC chip and thereby the

t enper atheel6f chip. magnetic head itself may rises up to an unacceptabl e
level. It is %eneral | .y .under st god t hat theéﬁe_r m ssi bl e tenperature of a

junction in ¥fES SEeHiTHcRd LYz e beHead fhest MOgRFed 0D Bl #g¥eblefidi st or
j ti in the |l hi dually led t i 30.th

bper at oBIPER SARan AR < i B S Sratar soak CobiRath grat it ol e
20 Th j : Baenld cect ry | i
ool SEetanfif CUITH (b MAR NiBRIG.CHBR] tife RRMBELELLORERAE I AP 1

of medi way has coatleln abdses beos wekie 1dre 10ensktawiafg KBoN ehieemb @ CeFhdtaha!
and consequently He value has to be nmade higher. 5 Accordingly, much record
curr ent thasugb sreichppiviabdet arm anst or kledte ald sisd patiieon| firqre tiegashni surffiasieal f or
recording otherwise the recording is inpossible. On the other hand, when

the recBREFRGT 1 $in6s bredd FRLIRiIIGhIPFRbREAGY, TFRR Ehednagrpt s heagduithare o
btain fj f .Th | j t of th £ i ti h d

'n (he YapLrioe HoReane AR PRat I Ao ThEId T NG eE T BT B

| Msoveryadicatd BnREIREA L B TR F8EH S | ﬁocdndoc_eﬂtwfy ORMALERP Y] O

on the suspension. Wen the electric power consunption of”the I'Cchip

I nCr eases,cHIPVE¥ET o SOHE offLEs J1sidegcessalsy diof¢onlt ao bhsutemermldiles tof
the IC chip to be Ilower than 150 C which is a heat-resisting 15 tenperature
t her eof subXace cxrpe fnfr tthermaledifons I g7 ddertt itneentobnbé sexgusdrgd itohed

in the Ii‘ght of the probl ens described, above and the org ect thereof is to
provi desC¥ehdgifet FRPREAHUre thipaghc Eadha kPR P TaPREEPGRETATS Byt Negdat ed

relati Vf'\é )é:h(ilpqsefnta%d%.tion, since the slider has a limited thermal capacity,

70 it cannot be expected also to lower the temperature through the thermal

conduction. As a result, the temperature of the head IC chip rises

and thereby the reliability of the IC chip will be lowered. Further,

since the magnetic head is located close to the head IC chip, there

will be a possibility that the magnetic head is thermally affected by

25 the heat generated in the IC chip and thereby the temperature of the
magnetic head itself may rises up to an unacceptable level.

It is generally understood that the permissible temperature of

a junction in the IC chip is 150 °C at the highest. This is because

transistor junctions in the IC chip are gradually led to failure when

30 they are operated for a long time under a temperature exceeding 150 °C.
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. magnetic head and a thernmal effect may be controlled within a ranges?f
acceptabl e degree. In order to acconplish above object, the present MAR 2003
invention provides a magnetic head device conprising a head slider having a
25 magneti c head thereon, a suspension nenber which is made of thin
resilient material and supports said head slider at one end thereof, and a
head | C chip, said suspension nenber_ being attached to other nenber at the
ot her end t HERQYR ispferr&idyesii ohapplY @R gliestidgnpedebntedie ieasedsi on

nmenber. 30 The inventor of .the present inyention found that, in the
struct uFRiR in QEQR/EFFOZB%E‘&P% GragREPFAIRE S IFER ce TSR SpRRC AN & hen

whi ch i i h A LS . d d
thich Loey Leadh L) 06 pLAYLAG e, TOBEUL S \ead ABer o UL G . on
I C chi prééoP@“@%ﬁHeQ” anle n‘%ﬂggqg@r)]e!}algépgﬁg' Y e angHEf %ﬁ?h%ge.a of

the 5 head I C chi'p, thermal conducti d heat dissipation may no

suf i ci Bfdopdthd e, eieraicera ehrider IKaL i b@axgpﬁ@du@o heyand id@ead
perm ssi ble | evel and the magnetic head al so may be subject to thernmal

ef f ect . tdlemdkrundrgbsmadgriatic thehdaf aif secsirdengrechdrherseot hesresstired ik0 be
appropriate value, the tenperature of the I1C chip may be held 10 within the
accept adnpogaike an@nt Hre osher andagween &higdaeranding £9 Hea feamedt n bagh

| ower. In an aspect of the present invention, the head IC chip is nounted

on a sub FeRReRs L H 1, 40rt$i96n 1RehBER 158D at%i%taflé\:if_ﬁﬁ‘et U_af’ﬁéoamsc, a
121N 0 Sl BpROUBILD O A S Ty Lo Rt P e

thereof is equa 0" Or nore ano aspec

I nv@Nt i Pl o) A?T)‘I;/;\;e%atgoﬁqwr HEONIUARY 08N 1Y skREcPEAd tlo%ﬁ;?fcpvé $a89H@koh0 Of
| ess than 410 and the disc side area thereof is equal to or nore than 1

.1 M2 prdpesty | by amotheinaspret 10f chie presehd opwiniin opos idiohesad thechip
is mounted on the surface of the suspension nenber at a side facing to the
di sc atsusgrisitorwher@hen r that electrheapoverosionpuagtabnt efortherEC t hhmp15
msec is generated with respect to said disc at the outernost periphery

t her eof 1NGRARH BPYEYRT ¢ SPORCRERThSGMRITIT BN FASREZQL B AepPPEABHESEI to

or less_ th 4 (. and the.disc side area.thereof s equal . to or re

t han O.Cétt nﬁIS? %g ?e Pafot R&r lgjggé:ct%hfg ng%t hée Bglécsﬂénf’si ﬁvglﬁtarﬁﬁ,estlﬁg'i)ﬂ%ad

I Cishi prdigse i) heg@sal. to or less than 1 ng, the electric power
consunption thereof is equal to or less than 250 miW and the disc side area
thereof is equal to or nore than 0.6 mR2. Wen the electric power

consunption of the head 1C chip is equal to or less than 560 mW the
t enper RigRlafuneh@théde foventpoB0 may be controlled to be equal to or

| ower than |50 C by making the 4 31 R 20D3.di.sc sjde area thereof be
equal to or TH5 EEERERT LAYSRREON 17 R QNRL e DL HEn T S Hi Bop ens
nount e - ' i ' | i Y ' t I t han
o SR B ST 8 681884 ¥Bpgate ) RELLYAE0.P el RERS [
madg t QA RIS whechl a MUR kaBh Pp Inady BE 10¥h8B4L NEL L Sfe1S) €8 08ERALHSa | €SS
than the range descri bed above, the téenperature of the head IC chip rises
up beyomdyridteipéreaidsantll @ thermal effect may be controlled within a range
of acceptable degree.
In order to accomplish above object, the present invention
provides a magnetic head device comprising a head slider having a
25 magnetic head thereon, a suspension member which is made of thin
resilient material and supports said head slider at one end thereof,
and a head IC chip, said suspension member being attached to other member
at the other end thereof, wherein said head IC chip is mounted on said

suspension member.

30 The inventor of the present invention found that, in the structure
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.level. As a reason thereof, it is estimated that there is alimt to use
t he.suspensi 6n nenber as a radi ation plate and the cooling of the 191 MZUM
chip is insufficient. As the nounting point of the IC chip comes closer to
the tip end of the suspension nenber, the tenperature of the nmagnetic head
rises higher. This is a matter of course since the IC chip as a heat source
cones close to the nagnetic head. In the structure where the head I C chip

i s nmound£d o namettdadhebad ddey icshidelscirs bédseboedind hiicht hbe di @ad mdnitdeoned
Lai d- Open Patent Publication, both the tenperature of the IC chip itself
and t hahawing rhenmagret ic begd thexeampisamumted pemd pndiafhthegispensden he
area of the surface of head I1C chi,p at a side_facing to the disc is .

det er mi HPSE JRTRSY Yo HHE FEEddAEFnPahET oAl / t%}%e‘?eifﬁfer}%ﬁa\.?r & e Re 15C
chip as_well as that of 2?0 the magnetic .di may be al he i thin the
cccopt A TraRer e Pusprar i SRR PREfalBY AL DR URRGE et da s
resigl | %%a@eié' cﬁggb %ﬁeﬁéinwﬁaﬁg&f@ﬁ and h@gthﬂﬁgshgaEBbﬂ? 8 SHBEOFDreed
on a surface of t suspensi on nenber through a |ayer of an elecCtrically

i nsul at&per Tei &t alndSHel BsmPer£sire B ehealc| ékep pRlyyirikdeup Ibeydn2%he
further preferable that the following relation is satisfied: 23.53 x S2 -
73. 938 peSnisFib189 levelOind tHewhsymetS a heblea s mayi ble sabgacef te hderaad | C
chip (m2) , and Wis the electric power consunption of the head IC chip
(watt) eft¥esly. hdgdfeerdrdisegthab, mhensaptifesibdecaremithgreesi is aalecipdr
made of resilient netal 5 31 R 2003 havi ng tdth _ snma] | er than_that of
e susHbri GHPRRIRIGA oS VRSP Radtbh LR S b RBCs0S fURgR GHhdba on
whiygh. L9 NERAHCaEhERE bS1 SN an AN B CEH 168! hgh S BELAILFSITLG 1
mat'eri al ayer is for on sai“d resilient 1ayer, A'Tead Wire connect ad to
the heagkl £ &hige i15Wed.d on 5 said electrically insulating resin nateri al

| ayer, and said lead wire is covered by the electrically insulating resin
materi al . |1 thi sspaepfttiee peadeh€ invigmtiiongi spe$eaddoIC ahlipyes mofunttlee
resin material such as polyimde covering said lead wire and is connected
to sai den e%lcﬁlw‘fraéleb?fs&Eéeﬁ'ilﬁh@e@ﬁlfgblnd?ﬂl&%fdiaﬁg.<’=l pidesfarEi®ertabltéie HAsCy he

head 1C chip ~LO.is nmounted on the sa side surface of the suspension
menber YK IHatthegeCthd SR | FYHE q%n"(f 3R kAGr n@n‘%e? FHs P ke 2REAd | C

(1 981 N SUSAPNS] QLIIBIIEY ol SnbBeLnl g 4 Neee! gitasilofdie dieadsbicdet.

Fur rese invention does not limt "the nounting position of the

head | Gt&sdde i%%&%h?nambri@?ohéﬁdcé&mibﬂl 45 BRUM&LH Gt Bhip

suspensi on support nenber for supporting the suspension nenber. Brief
Descri pis equefl tberDiassngmrFig0 W iandatpé ahisd swdefarndethagaetiis kgadl
devi ce of an enbodi nent ?0 of the present invention;
toormorethanl.lmm’. Instill another aspect of the present invention,
the head IC chip is mounted on the surface of the suspension member
70 at a side facing to the disc at a point where a relative linear velocity
equal to or more than 15 m/sec is generated with respect to said disc
at the outermost periphery thereof, and the electric power consumption
of the head IC chip is equal to or less than 410 mW, and the disc side
area thereof is equal to or more than 0.9 mm’. In yet another aspect
25 of the present invention, the head IC chip has a weight equal to or
less than 1 mg, the electric power consumption thereof is equal to or
less than 250 mW, and the disc side area thereof is equal to or more
than 0.6 mm’. When the electric power consumption of the head IC chip
is equal to or less than 560 mW, the temperature of the head IC chip
30 may be controlled to be equal to or lower than 150 °C by making the
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. Fig. 2 is a sectional view of the magnetic head device taken on i Ad MARAOY:
Fig. 1, Fig."3 is a sectional view of the nagnetic head device taken on
line B-B of Fig. 1; 25 Fig. 4 is a diagram showing the relation between the
tenperature of the head IC chip in operation and the area of the head IC
chip on the surface facing to the disc; Fig. 5is a side elevation view of
the magneti c head device of %nother enbodi nent ﬁf t.he Rhgsent i hyention;

and 30 E1§C BL9R AFHSEFIICG eIt T8t MR el PR Hedd™echafi SMHEREEen G

- ~ 31 f t enbodi. in.Eig.. ripgJ t

oot o MR e SRR gROBM LA L BB RS WPLLOIL R lger
of the vePOESENledilPRl 6P t (RIENBNRFSEE 1@ e Wk BESyith N ddifborl £of
magneti ¢ head device includes a suspension nmenber 2 attached on an en

t her eof sh pgaaM@valiR aiBtls Ale A cat haghboGnadidl 8b Bé.eqbrild tsuUsPaRsOR hamber
2 is made of resilient thin stainless steel sheet forned to have a width

gradual ty3deet.easing toward the tip and typically has a thickness of 1.0
approximately 70 to 75 ,um On an upper surface of the suspension nenber 2,
a flexure neWpen te Kdecngidarausteriswlgsh tham theatrasgesdecsikgse adoyR /
menber 2. is di sgosed. Said flexure menber 16 is made of _stainless steel and

typi cal FRehESRETH &I &s TBP PP okF it 1555 uih Doyend R SEIP 185 16
5 Sxtendsd 1 om Lhe 2lLARNAL ROl L 18 MGLELAC SO RINIORLIETGT 2. o

attached to thé ' novabre armto tHe suspensi on menber "Z.” 01 an
upper sygfagg Ahusaeishibaxtemd®rRen 18y & 1Ay Blale Ble ok ébéﬁﬂiégﬁ' k¥e

insulating resin material such as polyimde is fornmed, and in sai
el gax ri cal diyip nisuliaisufg iceaht. Naieihal mbayeing pasindi BPOSRE EC RAGES 8dMEs

nunber of lead wires 7 for input and output. At the tip of the suspension
menber Qlosehdadtiki digp eBdfaf thigppospemgicen megbet| ctiradmpevatuhe of the
electrically insulating resin material |ayer 9 fornmed on the upper surface
of the PRERETEC MGAEE 1565 Bighehos&PLSAISshdWTHET PLgCOYrsSe Hplltet d88al§
number 8f .| ead W res o25r 7 éés eextgcr)ldecé t,a}et hae J[tli ighegge f]! eggée rreg?er 16
passi ng Pﬁ?@ﬁgﬁ GO SIFEs BT he“head 19 4V 3 and“FS turh SAEREPER t he
tip, asyROP¥A HMELG Ic%oh 191 8GARRRRCEFE et dde s TRABE!T ki ikpals 4B BRghead
slider 3 through a gold bunp 15. This connected portion is covered by an
el a&t ri gal | yhé nsifcatdnegtiosned ModEd+Gdend apatebt 3Pulkhi@attiaidl e bpeht i eneof
t he suspensi on nenber 2 along |length thereof ,
temperature of the IC chip itself and that of the magnetic disc rise
up to an extremely high level. When the area of the surface of head
IC chip at a side facing to the disc is determined according to the
present invention, the temperature of the IC chip as well as that of
20 the magnetic disc may be always held within the acceptable range.
It is preferable that the suspension member is made of resilient
metal such as stainless steel and the head IC chip is supported on a
surface of the suspension member through a layer of an electrically
insulating material such as a resin material like polyimide. It is
25  further preferable that the following relation is satisfied:
23.53 x S2 - 73.938 x S + 77.99 < 1000 / W
where S is the disc side area of the head IC chip (mm’), and W is the
electric power consumption of the head IC chip (watt) during head
recording.

30 It is preferable that a resilient layer made of resilient metal
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7 31 MAR 2003 a head IC chip 13 is nmounted on the sane surface vvit$1 t,@gtz
for.the head slider 3. As shown in details in Fig. 2, the head IC ch'b 003
is nounted on the layer 9 of electrically insulating resin material such as
pol yi m de formed on the flexure nenber 16 on the suspension nenber 2 5 and
a layer 5 of electrically insulating resin material such as silicon resin
isinjected. The lead wire 7 is electrically connected to the head IC chip
13 by thevise afwisiihdematler gban towdialy thewsushepenehrmémelseanisufivameeover
of the resin naterial layers 5 and 9, for exa_mgl e, by flip chip bonding.
Si nce t®R & PHERA o thersusnens ion nenbaieer whacaHie head IC rhkesLampaskadi ng
vol une co ct, this, structure is suitable far _attaching to snall size
conmponefit ngg‘é'ﬁtléjsc HET W Tidieh 725 i MadGtidn L ayrdr &5 LoxRechen sald

[

advant I nnectin d ch der.in r | d
bondi ng’g%a%fﬁéenée%y%%édgbjﬁ%eaag%&\%% %%n'g?%g@?cows%g‘ﬁ hER TR B9 1 Rlad
| C eghi pg s : .9 if g ider L Ltion
e N T

sus penS_i@&oﬁf@ﬁ‘é@lby&ﬁ@e@é@ﬁrﬂ@@ﬂ%iﬂéﬁﬁﬁﬁi% reBenheaddigichi pn E8iglcdhe
head slider 3, the height H1L of the head I1C chip 13 is shorter than the

hei ght #Re dfeachachehilp sid despdsedhen &f Aageri of opes ateisrig nabdriadrsudthashead
| C chip 13 does not contact with the surface of the magnetic recording

di sc. mRRIndride feveriagasa bd\kerhydrehandt he avlactgdetpettidflaagewiCechi p
is enhanced .by t.he air fl cauysed by a rotation of the netic recording
di sc. THE SRIRFTHASRF 7 BPBRAIPGD| It JcRE SERF PP HRINE tnERgnherd 165 GAED2S
toq@r | 1 DJ e LLi h iaht o hi p
{0 | S RghBRRatof VB ERE JINLERLROLIAY rk L Ao Phehlie oAV LB P
chi p preyenire Haadmeehasl¢aind | drddialyishanasbaki 8¢i €nd NABPEN S rom the
deteriorated when said IC chip is nounted on the suspension nenber 2. 30
Fig. 4 siependite memblerodsbebueenthdre teamesiaiht e fOoftheh@ehgagdligeB8. 31 MAR
2003 chip 13 in operation and the area of the head IC chip 13 on the
surface facifvgtuhermheth spresgins dnvenhiorhdasst metcabiusitf otheampoosing
degrees of, el ectrl %Egower consurrgti on of the I1C chip 13, and, in any case,

the weiRfiti'ofon RE FEECRTIA 15 £ ERBaPUTRFRFLIQLESTREn the hepd 1I¢ fRY be
drawi n iZ0O j ; - j St .
Cenper it 8n' £lderd B Bhpbipe dRESS, X008 BpERlad Ml BhSEereighous
an uppefenddedt of the heat-resisting tenperature taking an additional
cooling effect of an air flow caused by a relative notion between the IC
chip and the disc into consideration. This broken |ine shows the case where
10 the head IC chip is nounted in a position for generating a relative

| i near BreledciDepcaiPAppRoRf nlie| Jrawingssec with respect to the disc at an

out er nost . phery thereof .. As own in the drawing, the nore the
electric pg 'cﬁﬁ%uﬁpﬁ%iadhvb?wt%%ﬁﬁd‘&?qr@t&ﬂ Be?ﬁ%&‘cﬁ Pgrf‘”} ﬁE‘P%Q%’B@?Ft he
noh g ttﬁbggh%ﬁg%sggg Qﬁgg%{%&&'hl p 13 on the surface facing to the 15 di sc

have t ase own' in Fig. 4, the tenperature of the head IC

chip 13 in @ﬁ?r.atzigg 4 erds ibaabevi epesed nasmhfetli €an&ia SRiA Readkbl &hi P
13 on the surface facing to the disc is increased nore. This is because the

heat oflinee A8 olfi pig3 Ls di ssipated into the air by the wind generated "'0
by a rotation of the disc. The wind velocity is higher in a surface cl osest
to the discFldan3i ks ct k@ctdanrpacesew ifd thehwaapebie heead eevifcet heakdraeh | C
chip 13 .on the s%rface Laci ng to the disc increases, the nore the heat is
di ssi pat®F ByPaftaftdconiection. In addition, since the heat dissipation by

t h§5 radiat| ?‘Egt. Oy ti@eadcjifggxca%p sﬂ%w%Be%ee (}e'I%rtﬁ.on between the temperature

of the head IC chip in operation and the area of the head IC chip on
the surface facing to the disc;
Fig. 5 1is a side elevation view of the magnetic head device of
another embodiment of the present invention; and
30 Fig. 6 is an enlarged view of the magnetic head mechanism portion
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. 25 on the surface closer to the disc conparing with other surface, %he
cooling effect i'S enhanced. Therefore, when the area of the head IC &hMBRZ_p&‘
on the surface facing to the disc is set to be within a range determ ned in
relation to the electric power consunption of the head IC chip 13, the
tenperature of said IC chip 13 can be nmaintained within 30 the range of

heat -resi sting tenperature. In this case, it is 9 31 MAR 203 preferable
to takeof nehermmidadigngndi showh ttheFhgad5! C chip 13 on the suspensi on nenber
into consideration. Mdre concretely, as being obvious fromFig. 4, the area
of the head IC chip on the disc side should be equal to or nore than 0.6

m2. 5 Especi all n the electri oywer consunption of the head IC chip
i s equat® %rlé?atjt%gsovgﬁgﬁ ggﬁ%ﬁweglgmﬁ% D ui rement is that the disc side
area thereofnjs.equal, t r 0 t '

conaurpt | on Bt e ndad e B R S TR el e RERd, REBUTRERLS PRCThe

si dg argeddit eAle Y0P 8HURIf 1Rk B ERe ihgs .1 MRiqg. AUrd hegnekQ@cwhen
the head I1C chip is nounted on the surf ace of the suspenS ion nenber at a
si de f agddy) dew itkeintBedso at Bakpeheidseiminbes Ri deedchvrl oai dy eglaheteoor
nore than 15 nisec will be generated with respect to said disc at the

out er nost Ppevvphdeyathel edf an ahdachéne|mrint d4powneaid crvspepisiion némbae

head I1C chip is equal to or less than 410 mWN_ the disc side area 15 of the
| C chi p? ABy35Ee edueds ild et tpie stRaRless sheel sheat tieemefdd PRECfoWALh

ti fot head.l C chip i | t |, t han_ 56 t h
F erper STROr ABREAHTE GBIy Db B GEdGord Yo BoBquaT L5 5P Bher
ahi@m%%qq&yﬁgsaég& 7bh%od|7§cu§d_de area thereof be equal to or nore than

nt se, the di'sc side area of the head I1C “?0 chip nmay be

equal to or omea & bur¥aeelof ftHhguBgas i én Glidnbdss 2nDalrtIRG R Reibage
where the relative linear velocity equal to or nore than 25 nisec wll be
gener atled hating especivero widitdh dihso. thhe pfesentl snspahsoonisemodr | 2 mis ed
to the structure where the head IC chip 13 is nounted on the suspension

nenber . AiFRAsqd, Seddhdd@ge aaakiey 19 Ay MRAeRbit e bHLeFS Prerk adre

ir flo t ed he di t ati i I lied, f | e,
on ¢ he SHISGHIInBADE! TR aRBHETs FREFPHEEESDE e (Hmenber [ouse MefBgrL, o)
an1§mhoE TRNx Oy lif i BhI iR HEEabAINEIILR PhUfifid ¥n8lsdBRARRLI, LRy 10
is arranged so as to be rotated arou an axial it ne of an axis 11. e

suspensi g 30t ABRBEIt? thePPROvAS1é hamheadilsd itdgy of f4idnRisPensaBd haapeof
and is attached 10 31 MAR 2003 at the other end thereof to the nobvabl e

arm 1 vihi chni snauppepensites ipche Mbakere Mémbdredd, @ dhyprl3 madevamt ed

on a surface of the novable arm 1 facing to the magnetic recording disc 10.
I n det &UeStric@dinedPFRER MR TRIBEMALEE Labnfieeh | 3y RO Lvdgdeei &S hkatmed enent

and 5 the, head . hip_ to her._electric cj.rcui is, lhaid fromthe surface
ot he 200k pEa tshemaibe) S Skl BB pac Ry b dhafebr e SRR
sunfhace meecteli%%a Valhser 5% f AEA DYy ird r’?ef%%g@.‘ﬁbh%_ Qhécou@é‘.gt.t he head 1C

chip 13 is placed on the novable arm 1l at a position facing to a surface of
the magneti atr et diilg of Sehd Osuspénstowmenbéhe2dr awhegd blideri 8 for
preferable that the head IC chip 13 is placed to be inner side of the outer
peri phenppoirtting maguagnet icebeadi AgonetihanelEgkrheallyt insulateiney atdsin hat
di stance D between the surface of the magnetic recording nedium 10 facing
to the edgd ipd EAYer 1B fanmeden HdwduPeeE iy T e R Ehe ifs esmagRnmenber L6 6,
I's set itsod?.gpg ggl. t]-{)s (')srholw?lsintlt‘]fgn. jlqogh%Snécl:Jg]ssary number of lead wires
25 7 is extended to the tip of the flexure member 16 passing through both
sides of the head slider 3 and is turned back from the tip, as shown
in Fig. 2, to be connected to the magnetic head 4 on the head slider
3 through a gold bump 15. This connected portion is covered by an
electrically insulating resin material layer 5.
30 On amiddle portion of the suspensionmember 2 along length thereof,
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. As described above, according to the present invention, the terrpergztbﬁr ﬁi
the head I C chip'in operation may be maintained to be within the a Bﬁ& %
range even if said head IC chip is driven under high electric power
consunption for recording when the surface area "'0 of the head IC chip
facing to the disc is within the specified range. 11 31 MAR 2003 What is
claimed is: 1. A magnetic head device conprising a head slider having
magnet i @ head ICacbippehdsorountidsbonviblie same gadéase ofithhthat efsid itbethead

mat eri al _and supports said head slider at one end thereof, and a head IC

chip, wRALEPR bai ASHERRIT ENIRTRS ABUM%d 2onthe S6PAake chiPshi dsstapeted on
nead | Coenth Sasthdl were D oiiadly SRR i dede o sl thetor
! | A ' . d T

nead ‘st PSRRI T 3 TLGRet 18 TER % MSUEBaner o naber hy ECT S AR o

thi s reghlyi£nhyBRILbiral) QNG i$UARYT 115s S0 10k i 2ds hindle At 1086168 éffi&?@ ,

and a head 1C Chip, wherein said"head IC chip is nounted on a surface o
sai d sugpensi DO jrejditfedat @héidead adireg7t Os e Sty ddald ypeshheeBedhes e
relative linear velocity equal to or 20 nore than 15 nisec is generated
with rebpadtIG ohspild Hy dheatsawfoinlatamstopgpil ghemdinger edficharered tecd re s
power consunption of said head | C chip.is between 250 mVWand 410 mN and a
di sc si 88 WPRRY tHRFVoPT §heqtrs 1 daderidrie LRHERS 02 PP, ST 3eXaMphRyndty ¢

head deyi pL i SiyN d _slider _havi t d i
morber Shrer Tl Rane et nRSSEhiY matididel s RERRAS sioffe athiRf iy

| i f h i, i-n,-30: sai d: 1< chi
s L nfe fiakeS Y i &fing 9Bdyfeledibact SRks MITLBH- DI G000 ool P
disc, aapehdhin@f teaisthaigadibe ebmpohsnedeakht @sorsdlsga%ﬁustil@@n memHbr.an In

el ectric power consunption of said head IC chip is 31 MAR 2003 equal
to or | edditham, 26bemdV iananatltes cadvalet ayeatidtereod rel ehilad danrerctnimige
than O-Segﬂgd such as soldering oxr gold bonding may be employed.
As shown in Fig. 2, when a height H1 of the head IC chip 13 and
15 a height H2 of the head slider 3 in a packaged condition are represented
respectively by a distance from the surface of the suspension member
2 to each upper surface of the head IC chip 13 or the head slider 3,
the height H1 of the head IC chip 13 is shorter than the height H2 of
the head slider 3. Therefore, in operating condition, the head IC chip
20 13 does not contact with the surface of the magnetic recording disc.
Further, there is an advantage that the cooling effect of the IC chip
is enhanced by the air flow caused by a rotation of the magnetic
recording disc.
The head IC chip is preferably a bear chip whose weight is equal
25 to or less than 1.0 mg. For more stability, the weight of the head
IC chip is preferably equal to or less than 0.8 mg. Decreasing the
weight of the IC chip prevents the mechanical vibration characteristic
from being deteriorated when said IC chip is mounted on the suspension

member 2.

30 Fig. 4 shows the relation between the temperature of the head IC

8



. 4. A magnetic head device conprising a head slider 5 having a nagne;%ﬁhﬂRZ%S
head, a suspénsi on nenber which is made of thin resilient materi al

supports said head slider at one end thereof, and a head |IC chip, wherein
said head IC chip is nounted on a surface of said suspension nenber at a
side facing to a disc, an 10 electric power consunption of said head IC
chip is between 410 mMNVand 560 MW and a disc side area thereof is equal to
or norechiand 31in operattlonnapdgiig rreheal tdevheed dénphibpi hyoa nhaduifiager 15
havi ng a magnetic _head, a suspension nenber which is made of thin resilient
mat eri af 2&hRE SppOPtS1%@i d TREEIIEITIRG SROYENENRfP 9T fesf Vahie s drgEGerC

chip, whereidnsald head |G Lk ds pputedcon, g urf age of, sl d-suspensi on

menber S ci'ng pOSi erea refative Iinear

vel oci tye egiab FOh Ok c TS %@a@ 47 86Gd PoOSRERA LD Wyt h f@%ﬁe@ramn%g; d

di sc at an outernost periphery thereof, an electric power consunption

sai @ he@thdrG 2t $iRetareen oddfyrol andwabd BNt are igtdhgCtemper & @ of
thereof is equal to 25 or nore than 1.3 mMm2. 6. A nagnetic head device

conpri sa nparacthiead ofl itter Ihastiiyy andagnietdkemeaithe absusepitssioswsrarbappebi ch
is made of thin resilient material and supports said head 30 slider at one
end t hetiwoit cihdthg heak-14s itiing khoperateae ddkday pC addpticnab@eoddngn a
surface of said suspension nenber at a side facing to_a disc, an electric

pover CRHEEDIATOAROR 15 LPY CABAPY 7 HEPKBEAVETOTIPN RRRVEGHTBET GrifPARd
710 M. a0d g 0 s¢ s de-areadhicnenl i pauaLiLe 0 JBEe, L han d B DHB 7. A
ead e conp ng éad &15 der”™s 4] 4% a

magnet i C evi ce sl a having a magnetic hea
Suﬁgenﬁﬂﬁﬁlﬂﬁﬁp%k:Wﬂ&@hibsm8@ﬁ€b&ﬁiﬁ'3 Rok8giibhepbr Ned fdd Al i APG $4AReLLE
said head slider at one end thereof, and a head IC chip, wherein said head
| C chi pliseaurilediey af dpfracdmatedgi Ib sv/spension reyfert ab sheidiesd ati ng
to a disc at a 10 position where a relative |inear velocity equal to or

nmor e t han oLl exfrost per ysrervatbdrepfh Assphovntin thedinfivsingat the manethest
peri phery thereof, an electric power consunption of said IC chip is between
560 nWw F RPVCRMRP I WP OF) @k fé]ﬁe]&e%%gprce‘élﬂlp S NeR@F 2R P ANETERFLE t han

1.6 .. 8._ A netic_h g deyvic l.ai med_in.any _ope of_clai 1,10 5,
5 and 70T MR CHOSHT RO P VR G ShafobarPhd Bn B BRrf aie B9 2 18
suggensy i ke L Nhewghsagl ayer of an electrically insulating
material. 9. A magnetic head device as clainmed in any one of clainms 1 to 5,
6 and 7, in ashistowa ri@sFligent, | ayert emsier fureesid itdet heedalichattipgia whdt h
smal | er than that of
operation tends to be lowered as the area of said head IC chip 13 on
the surface facing to the disc is increased more. This is because the
heat of the IC chip 13 is dissipated into the air by the wind generated
20 by a rotation of the disc. The wind velocity is higher in a surface
closest to the disc than in other surfaces, and, the more the area of
the head IC chip 13 on the surface facing to the disc increases, the
more the heat is dissipated by an air convection. In addition, since
the heat dissipation by the radiation to the disc can be expected more
25 on the surface closer to the disc comparing with other surface, the
cooling effect is enhanced. Therefore, when the area of the head IC
chip 13 on the surface facing to the disc is set to be within a range
determined in relation to the electric power consumption of the head
IC chip 13, the temperature of said IC chip 13 can be maintained within

30 the range of heat-resisting temperature. In this case, it is
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25 the suspension nenber is formed on a surface of the suspension g??%ﬁﬁ?@?
which the head I'C chip is nounted, an electrically insulating resi '
material |layer is formed on said resilient layer, a lead wire connected to
said head IC chip is laid on said electrically 30 insulating resin materi al
| ayer, and said lead wire is covered by the electrically insulating resin
material. 10. A magnetic head device as clained in clains 9, 14 31 MAR
2003 i prsfiegirbd& §ohbake |the Moyntdng ppeBEdOHntRRieadediCnchapel Badbn | Hyeer
coverin%ﬁzgid,lead jre and is conpected to said | ead wire by gold bondi ng.
5 11. ARUSEGRELCE HERHCHARR GROSHETAEIO M clains 10, in which said head IC

TP LS CORESLCHRELLLR, TP gh BBl AIRONS L DR GRULTEe e

claimed in any one 1ains h “sai

i's nou i r;f3ac i i i at for
ol 0 hocd B8 LNFp SAENS A MR Ol B SUAPS A InOE R ekl b

suspengispecianber, whes htid &1 dchtan capbReghtomunga ibrhedd skl Head 16 ddip A
magneti c di sc device conprising: nmagnetic head device including a slider
havi ng i& pgyadtic dreddsel Brent250anyuspehdibenregnbeenénr isuppertt thg &
slider at one end thereof, and a 20 suspensi on support nmenber for ]
suppor Bildg aued BirgRafsiera@ipér aF naie shARIO ¢nd heMdsm LhAkegtget i ¢

di sc nedi um di sgosed. facin t% S igg net.ic head device so as to
t

rel ati WeIyTroba WRF 9P Pés T Hhadietded _éfé’doﬁe]ﬁ%;thfn %%r‘@f’n a
head I%h%hdzps 23R tegdcrf%e%%'ﬂ?ﬁﬁ%’bec{da%{‘%g xrfj{f’é £fan i?p%ﬂ*a.g%ft%éjr',sc .
devi ce Characterrze y at” a €as eén wite currén or said maghetic
hepyl elgeBnind hews tMERUPN sSRbEhiadn he Bluprasaidt fe@dukEedd i6Rimniser
nounted on a place where an air flow generated by a rotation of said
magnet a¢ dissSeleede ing ite ehevayscssppihaedthd YelallivhiR iiSveloelegtaduaipowver
consunption of said head IC chip
to or more than 15 m/sec will be generated with respect to said disc
at the outermost periphery thereof, and the electric power consumption
of the head IC chip is equal to or less than 410 mW, the disc side area
15 of the IC chip may be equal to or more than 0.9 mm’. When the electric
power consumption of the head IC chip is equal to or less than 560 mW,
the temperature of the head IC chip may be controlled to be equal to
or lower than 150 °C by making the disc side area thereof be equal to
or more than 1.4 mm’. In this case, the disc side area of the head IC
20 chip may be equal to or more than 1.3 mm* if the head IC chip is mounted
on a place where the relative linear velocity equal to or more than
25 m/sec will be generated with respect to said disc.
The present invention is not limited to the structure where the
head IC chip 13 is mounted on the suspension member. That is, the head
25 IC chip 13 may be mounted on any place where an air flow generated by
the disc rotation is always supplied, for example, on the support member
for supporting the suspension member. Figs. 5, 6 show an embodiment
of such structure in which a plurality of magnetic discs 10 is arranged
so as to be rotated around an axial line of an axis 11. The suspension

30 member 2 supports the head slider 3 at one tip end thereof and is attached
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i's equal to or less than 410 mMAN and a disc side area of said heagl) IMARQHD P
is. equal to-or nore than 1.1 nmm2. 5 14. A nmgnetic disc device as clained
in claim13, in which a connecting |ine nenber for connecting said magnetic
head el ement and said head IC chip to other electric circuits is provided
and said head |IC chip is 10 disposed on said connecting line member. 15. A
magnetic disc device as clainmed in either of clainms 13 or 14, in which said
head | @tchihg icshglraeed theprof miethe aevebleharmul ewhlpénlmm@ryuapesail—@n 15
magnetic disc nediumto face to said ma?netlc disc. 16. A magnetic disc
devi ce SIPROLE; MEFPER -c| ienhead (1§ GRIBHhIA &F SPRREED e FUSEPGeneidtie

hi d f d bl di f h
head | Eouard e28et tat Rl AhE Tl G TR dcba PBob e T m tpcefail®, e

{chgQ%cérca] ca]éAl?ga] cégTb(?é ﬁ%ﬁ?&ﬁé\éﬁé‘ﬁf ﬁféfgﬂf{e% ca]] Igg %a ca] ca]

ca] sa] ealcabeal ¢8] &R Qﬁl%@h&%a&Pééthﬁgéircults is laid from the surface

+s2xZ& 4{}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] calpFalkbte] eakpaheadn ahanjen] raltca) safiearfc i tX the magnetic disc to

' bc%} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] c'al]eca]lca]aca] ga] th¢ cudwd]lonjeaa] €acing to"we 'mggnegdw disc, and the
())*}xsnid Z]]ca]ca] caica] ca] ca] ca] ca] cal ca]ca] ca]ca]c

a] ca] célF@a] é&] ea]e/a] ate Ragehpra ga] RaVahie AER] kL Atc & PRFLBIRR, E20Iing _y. m
V/ ~ >1112 Z
] ca] ca] ca‘]‘ E&f%aféé]f g%cgl]agg }:)ér;é]%i? };chl} ca}gg} c%g% %@% %ch% %gg%iﬁ'ﬁéz?l} gi

Gt@UGGE%SEggEréferable that the head IC chip 13 is placed to be inner side
] <p<<<==&>+>7>?@ xsni d_Z] ] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca]

ca] ca] oF] entcal et palirdphea) @ ankcaggretid arloaliday@ &L FKFMEEhesEGHIbJ z
KKLLLBLLLM Nl NNNOBQRnS} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] da] caedelredlleatbakcdlisdhoagch] ba]:wa?na]cha] sul tade ad H SE8SIBAYIEE 140 Uf UU
UUVIVVVW W EWAANAKXXXV XY} xsni d Z ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] é&F@éFéﬁPc‘ﬁ?@h‘}I&é]ocﬁji‘éaﬂl%a]% }‘ %%E% &%Eﬁ}Ea&%é}l@a kal &7) Z
V)

’[\’["[‘[UE\B\;Q YQ@%W&%}ﬁh@a‘]ﬂcaﬁ%}%a} daﬂéaf%g] 1E:%l] aFSEF&a]%a]rc&]eéa] ngaa]] a(] cajc
a] gg] calgal ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcal *3_e a: aaaaab?b
@JbKbzbbb* ceceee} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]
ca] ca] ca] cahsah@abcabea] aabea) calecakdahgakoaltal qateanaf f fivigitdlon, the
hbhhh#iiij!jjjkkkHkekf knmkkkkkkl } xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] capeaprafoakcef ddla dleed] E6] ealr ajre ap@a]acapna]lcsa]h%p\@apca]madl to hemmn%

i) 2;]gg]%aa]ﬁéﬁ“cﬁajeg&%?ﬁg%% %%F%i <8 SrelEed) o o8 ggLC:]E;aJ cale
sarovenish *}%%l% & sor ity ibp, 497 1 Eddaniity Srbh pBR Subdadd B2

M ERI0YE £} e Ln D% ;l{#éé%@ag( ko €74 QP4 hs'éltﬁﬁfeger{e) splééﬁ*eréﬂiOa{qg@ ()
10 10 103=MLOY () - 00& ()~ 3#100& () -s2T&10
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10% 0& () - 10% 0&' () - L$10% 0&’ () - @a&10%6
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&10% 0& () - $10% 0& () - Ms2xdE:/ 10' 0 10' 0@s10% 0& () - ;
8&10% 0& () - f 998$10% 0& () - Y7&$10% 0& ()- @ ! 10% 0& ()-f3 10% 0& ()- Z&Y: /
10" 0, 810% & () - $10% & ()- &$10% & ()-9$10% & ()-f 1 10% & ()-L' 10% & () -
10' 0&l 4{ aB! Pafoﬂéycéfé & @51 k&, &10%& () - Sss! 10% & () -

10% & () - &$10% & ()-' $10% & () - ?dE: /
10" of *$10% & () - (&10% & ()-y9' $10% & () - @ %! 10% & () - y#10% & () -

*dE:/ 1. A magnetic head device comprising a head slider

10: <SlO96&bE)tR4deb@llﬁém& Z&l@%h&l(bﬂd supports said head
s$10% & () ?_10% & Q Ss! 109 ger 3: 10% Q &S 10% &Ih(.l.p % aBhC 10'o

&10% &' (

1der at’ one en eof, hea wherelin

f 3&$10% &' EhiS2 &AW & oy %;_)l& %O%d&n(t)ed'\/'o%) élg%r\f&c(e) o>f" $10% & () -

""V'bC 10" of : 1 10%14&' () - 10

=10% & () -
10' 099&10

vustesaePdFieber at a side facing to a dlSC, an

F

f,f10% &
10:

() - &$10044& () - -~ 10\ 10\ 10\@

asa " GEDE T 0TI 3 BT (7 SRIOVEEE) I ETTOOAE () (V0% ().

!$109@Hb()b%tw@bh'QGO(Q@dEh@ 410 mW, and a disc side area thereof

10' 0: y&109%4& (

q(r(s(t(())l’sbéqf@lo§°$ﬂ§%m<9r€)t ng10% ET()- s$10% & ()- ' mL0% & () -
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2. A magnetic head device comprising a head slider
having a magnetic head, a suspension member which is
made of thin resilient material and supports said head
slider at one end thereof, and a head IC chip, wherein
said head IC chip is mounted on a surface of said
suspension member at a side facing to a disc at a
position where a relative linear velocity equal to or
more than 15 m/sec is generated with respect to said
disc at an outermost periphery thereof, an electric
power consumption of said head IC chip is between 250
mW and 410 mW, and a disc side area thereof is equal to

or more than 0.9 mm?.

3. A magnetic head device comprising a head slider
having a magnetic head, a suspension member which is
made of thin resilient material and supports said head
slider at one end thereof, and a head IC chip, wherein
said head IC chip is mounted on a surface of said
suspension member at a side facing to a disc, a weight
of said head IC chip is equal to or less than 1 mg, an

electric power consumption of said head IC chip 1is

12
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10' of , 3
10% & ()-,* 110% & ()-)10% & ()-, ' 110% & ()-fo%0% & ()-f"10% & ()-m--.J.

j..dEbC 10' 07" 110% & ()-S510% & () - S3$10% & ()-28&10% & ()- fLO3

109 & ()-. 1109 & ()-../'/"/# $/ 3/ VIbC 10' 0  10% 0& ()-y#10% o0& ()- 10: 10:
10: =10% & ()-.:810% & ()-S' 9- 10% & ()~ VI =/ 01>11dEDC 10" 0@

s! 10% o0& ?q&Sioﬁ/?oSr()lessﬁb%“o&‘S@) s- 82605081 p¥- Sidfo%rﬁg ()-

10% o0& () ﬂxé%@%%?»%gBQ@uéQ b~ br10¥Pa&(hny (', $1Q%6 0& ()-' @
810% 0& ()-ys' $10% o0& () - $10% 0& () - #10% o0& () 34[444/ 5+6dEbC

10' 0! f 3$109% 0& () - s2&109% 0& () - yLO#10% 0& ()-f.$10% 0& () -y, $10% 0& () -

, *M
L o (OSBRSSO Lo 1000 (13 400,020

10' o! Ssi 109@&1(1)3 30EEnEr18ShOUHE &) s&EDRUEE L) mbEBAOYHRICh- is
MBLO%UH&' ()-LA::;; /< <<aBbC
10' ol . 10%—@5‘@? o§l(§ ' CPSLdd e0RAtRTERY 2 RRVRIRPOY FFOgROTB2RS- : 9,

&10%4&' () - §fid@%(5k> ﬁ§>gXHCt%@rQo%0Ha$gH 1QE33s 18YEE&: [) - wherein
&10%H& () - y3: $10%& () &2&10%HE () - @Q.0s! 109%4&' () - +>7> 5@iBB}A<YNC

10 0! 810% o208 b)aa&l@% 6B1p) 16~ atbuese O @S0YE6&E( PE- B@U0%D0& () --' MLO%
0& ()- 8Bl CCQDFFF%_% bor at oin .
10’ 03810% B8 216‘%02 (PL. 28308082 F) PP ER0808&°E) - 8T0% o0& () - ! &10%08&

' () - FFKFI FéEKEWEEE%GwéQ @o&bﬂ;&%ﬁ:&oﬁ) off 1e%i &' (pati&$t0%h&p()is '110% & () -
between 410 mW and 560 mW, and a disc side area thereof

is equal to or more than 1.4 mm? .

5. A magnetic head device comprising a head slider

15 having a magnetic head, a suspension member which is
made of thin resilient material and supports said head
slider at one end thereof, and a head IC chip, wherein
said head IC chip is mounted on a surface of said
suspension member at a side facing to a disc at a

20 position where a relative linear velocity equal to or
more than 15 m/sec is generated with respect to said
disc at an outermost periphery thereof, an electric
power consumption of said head IC chip is between 410
mW and 560 mW, and a disc side area thereof is equal to

25 or more than 1.3 mm®.

6. A magnetic head device comprising a head slider
having a magnetic head, a suspension member which is
made of thin resilient material and supports said head

30 slider at one end thereof, and a head IC chip, wherein
said head IC chip is mounted on a surface of said
suspension member at a side facing to a disc, an

electric power consumption of said IC chip is between

13
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5 hav1ng a magnetic head, a suspension member which is
made of thin resilient material and supports said head
slider at one end thereof, and a head IC chip, wherein
said head IC chip is mounted on a surface of said
suspension member at a side facing to a disc at a

10 position where a relative linear velocity equal to or
more than 15 m/sec is generated with respect to said
disc at an outermost periphery thereof, an electric
power consumption of said IC chip is between 560 mW and
710 mW, and a disc side area thereof is equal to or

15 more than 1.6 mm?.

8. A magnetic head device as claimed in any one of
claims 1 to 5, 6 and 7, in which said head IC chip is
supported on a surface of said suspension member

20 through a layer of an electrically insulating material.

9. A magnetic head device as claimed in any one of
claims 1 to 5, 6 and 7, in which a resilient layer made
of resilient metal having a width smaller than that of

25 the suspension member is formed on a surface of the
suspension member on which the head IC chip is mounted,
an electrically insulating resin material layer is
formed on said resilient layer, a lead wire connected
to said head IC chip is laid on said electrically

30 insulating resin material layer, and said lead wire is

covered by the electrically insulating resin material.

10. A magnetic head device as claimed in claims 9,

14
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11. A magnetic head device as claimed in claims
10, in which said head IC chip is connected by flip
chip bonding.

12. A magnetic head device as claimed in any one
of claims 1 to 5, 6 and 7 in which said head IC chip is
mounted on the same side surface of said suspension
member with that for said head slider, and a packaged
height of said head IC chip from said suspension member

is shorter than a height of said head slider.

13. A magnetic disc device comprising:

magnetic head device including a slider having a
magnetic head element, a suspension member for
supporting said slider at one end thereof, and a
suspension support member for supporting said
suspension member at the other end thereof; and

a magnetic disc medium disposed facing to said
magnetic head device so as to relatively rotate with
respect to said magnetic head device;

wherein a head IC chip is mounted on said magnetic
head device, said magnetic disc device characterized by
that:

at least when write current for said magnetic head
element flows through said head IC chip, said head IC
chip is mounted on a place where an air flow generated
by a rotation of said magnetic disc medium is always

supplied;

15
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electric circuits is provided and said head IC chip is

10 disposed on said connecting line member.

15. A magnetic disc device as claimed in either of
claims 13 or 14, in which said head IC chip is placed
to be inner side of the outer periphery of said

15 magnetic disc medium to face to said magnetic disc.

16. A magnetic disc device as claimed in claim 15,
in which a distance between said head IC chip and a
surface of said rotatable magnetic disc medium facing
200 to the head IC chip is set to be equal to or less than
1000 pm.
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