*; e3€ql nDDEt GFRA 661 TI P[ A THE SAVE BACKGROUND OF THE | NVENTION 5 The
present invention relates to a head suspensi on assenbly having a head IC
and a di sk drqmmwm&mmmm&ﬂ“mﬁth the sane. A magnetic disk drive as a dis
drive general | a magnetic disk located in a case,JﬁNWﬂMMﬂmwu m
not or for supportirageand rotati ng the magnetic disk, and a h n
assenbly that includes a nmagnetic head for reading information fremsénd
witing it to the magnetic disk. The head kuspensi on assenbly includes a
slider 15 having the magnetic head thereon, a suspension supporting the
slider, and an arm supporting the suspension. Awring pattern is fixed to
t he suspension and the arm TheT3ILdeOFi §HEI XSYENG ItONe Wi ring pattern by
adhesi ve bonding, while the magnetic 20 head is connected electrically to
the wiring pattiéEhD JHePRRIHONUAPERYBbN ANBeRbFi PBIWBCR&OVYDEDppPdFHed by
means of a bearu%g assenbly. The nmagnetic head can be noved to any desired
posi tion on thel'Wagh®MEc di sk by rocking the head suspension 25 assenbly by
a voice coil notor. MR heads are widely used as_magneti c heads nowadays.
However, MR heads are highly B<EEHYL EQECFHE-Iﬁng?%@FC el ectric?ty, and
handl i ng them requir caution_in the assenbly processes for the magnetic
heats Gnd Wanufactur?ﬁﬁ BF68&85ed EPERE ﬁﬁéﬁ@??c 8i§k%ﬁPi es. Static
electricity can be effectivel alt _with by, 5 i,nsul ati,ng the,path_of
overcurrent | nvToRenT o8 SeprBETd: aVibdcRarBath] Lo he Retode B K Sone

not abl e net hod, I C: 1 n bet ween t he magneti c head and

el ectrode terning?gfggdtﬁ%tﬁegggsﬁggghsion assenbly. A head suspension

assenbly 10 nount ed Aﬁﬁﬁiﬁehﬁédngki%rQ%%C%%b%ddH@kJ@in%ﬁben%&%hﬁy KOKAI
Publication No. 11-273044, for exanple. Recently, a proposal has béen nade

to inprove the fometio8s0h hbhgndisk dikye1byatBaOlRORALARG, A aWMsligddel ver
and the like, as well as an anplifier, into the 15 head IC In this case,
however ,1theat hastarbadrestippbrofinghendi skterivig. tNer malghytikeat skhat is
generated fromthe head 1C is radiated through the suspension, arm etc.,
duri ng operati oandf atheadagnepensdbsk adsewmblyl ihbhe inadedelseme the wite
driver and 20 the like are incorporated in the head I C, however, heat
generated frommhagnabdd heapnépsasesdand anfopunssibhy fdeformdt W iféad
suspension. |If the head suspension is defornmed, it is hard to appropriately
support the naghbtFe RB&dmagBethst dif&orrect operation 25 may occur. BRI EF

SUMWRY CF THE'| VENFL N, _ The jtesent | 1entign has been qontyigied in

15 having the magnetic head thereon, a suspension
supporting the slider, and an arm supporting the
suspension., A wiring pattern is fixed to the
suspension and the arm. The slider is fixed to the
wiring pattern by adhesive bonding, while the magnetic

20 head 1s connected electrically to the wiring pattern.

The head suspension assembly is rockably
supported by means of a bearing assembly. The
magnetic head can be moved to any desired position on
the magnetic disk by rocking the head suspension

25 assembly by a voice coil motor.

MR heads are widely used as magnetic heads

nowadays. However, MR heads are highly susceptible to



‘- 3" consideration of these circunstances, and its object is to provide a
head suspensi on assenbly, in which a suspension and the |ike can be
prevented from bei ng defornmed by heat froma head I1C, and d disk drive 5
provided with the sane. In order to achi eve the above object, a head
suspensi on assenbly according to an aspect of the invention conprises: an
arm a suspension extending fromthe arm an opening portion penetrating
the arm 10 a trace having a w ring patterh sandw ched between insul ating

| ayers, |l ocated on the arm and the suspension, and extendi ng opposite to

t he opening portion, the trace having a first surface situated on the side
of the arm and 4thet stispeast oncand, aaseéchaddldbnsurhaserequuaeed capposht e the
first surface; a head nounted on the second surface side of the trace and
situated on a dirstiahe emslspuoipt yoprofethesstispehbeomagacetadi akarisplatie
attached to the second surface of the trace and extending at |east opposite
to the openi ng npbrcivninandrachesds| Eorothtedagnethe dpeti dgipesti on and
connected electrically to the wiring pattern of the trace. Further, a disk
drive accordi ngStatbnothectaspeey 6fnthe EAbEeRELUARLY0OABRILSewith Bisk; a
drive el ement 25 supporting the djsk _and configured to_rotate the disk a
head susﬁ%nsionl%§%eﬁ%¥99agE%rH?ﬁb PE EVErARPITEDppoFYPAYSS RBad which is

configured to record g, information in and reproduce_it fromthe disk
and a bearing PorTFoFOSERPFt FAGCPAGIReaY SAERCRETBRCEsSeRB §781 | owi ng

Ki ti i L to the di th di at | at t he head
Cuspendi on 5 ackBERbETREENG s SuRFARe 6r CECRI SRS REESPETNG Fo the nead

i & Suff Sk Agce the
Generated 1 rom PE RERD {Codur g ORer &0ron B LR ar Fvo 1S [FARSM (1 ed to

the radiator platg,onsibe LEaerprapd 1R digehanggdnt9ohhgsQutghde through
the radiator plate. Thus, heat fromthe head I C can be di scharged

efficientdy so hbahtéhewsurpensean aundithaektkeneanibe jphevented from bei ng
defornmed by heat. Additional objects and advantages of the 15 invention

w Il be set forappin.tkekaeseobptcanivhi Nb.folla®s04dand for paaimpiel.l be
obvi ous fromthe description, or may be | earned by practice of the

i nvention. The obj ecRscantilgdvanpagessefl hhe beeentisce rmy ibveroeal ithed and
obt ai ned by neans of 20 the instrunentalities and conbinations particularly
poi nted out her&inatier. ocBRIEF DESERAPTVENLOFITHErSEVERARIVEEWE10F THE
DRAW NG The acconpanyi ng draw ngs, which are incorporated in and constitute
a part of the spetVefcabfohPe251kpy usfr HedleABodrmeRPs 14t ethe ipkPehfron,

dt t ith th d i pti [ b dt det ai | ed
Gescr i ptitn of FRESelBod (BnFE G GBRChelBUETEs BERYCTRG Bxprdl A IERET
prin--p-es of the Luegiiona, FLG, I yhsxd1RG! SRECL Yo i 90 ShgWL1g.d hard

di sk drive provi ead suspension®assenbl y accordi’ng an

embodi ment of tRe.{nyEOt}@8g $3cFkG r2di8t2aPEREBAGH YReY e ahawioRg t he
second principaF %ur¥ace s?de of thg heag suspens?on agsgnbpy; FIG? 3is a
perspective viexrghowtBg, t B8rihfSbperation of the magnetic disk

drive. 1In the case where the write driver and
20 the like are incorporated in the head IC, however,
heat generated from the head IC increases and may
possibly deform the head suspension. If the head
suspension 1is deformed, it is hard to appropriately
support the magnetic head, so that incorrect operation
25 may occur.
BRIEF SUMMARY OF THE INVENTION

The present invention has been contrived in



principal surface side of the head suspension 10 assenbly; FIG 9 is a
sectional view of the head suspension assenbly; FIG 5 is an enlarged
sectional view showing a head | C nounting region of the head suspension 15
assenbly; FIG 6 is an enlarged sectional view showing a head | C nounting
regi on of a head suspension assenbly according to a second enbodi nent of
the invention, FIG 7 is an enlarged segtLgnaL vi ew showi ng 20 a head IC
nounting region of a head suspension assenbly according to a nodification
of the invention; FIG 8 is an enlarged sectional view showing a head IC
mounting region of a head suspension assenbly according to another

modi fi cation of CPREIPRVEAICHNCIENEFE B ECHHSI@NGE onlHlGeld SR I1Hal vi ew
showing a . head I C nounti.ng reqgi on of a head suspensi.on assenb] - 6
ccoording to st L3l LanBE G Shod FIEGRt S TtHe 5 S hon - DRt (e
DESCRI PTI ON OF THE_ | NVENTI ON A . hard .dj sk dri,ve (herei.nafter referred to as
5 an HDD) as a argkRedrive Wy & ql& ek é\rea\%esnetrsoé yﬁﬁo&g?%lirh% to an

eSUS ens

mbodi t of t j ti i g i il with
el orence 1o t A A0EuRRaYl Y T AwToe AN T G g oD

conprisessa casg,Lgi4@d Qitche @y e an open-topped rectangul ar box and a
top cover (not shown) that is fixed to the case by neans of a plurality of

screws and closes thart eppenidadfidhe Gasepbdhe eapecdl haseddherein,
e.g., two magnetic disks 15 16 for use as recording nedia, a spindle notor

18 for supporti Bgsaréshiehatasxeddlsy nagatd ihdglitsksanl G s@paek aoplikal ity of
head suspensi on assenblies 20, each of which includes a magnetic head
(rmenti oned | at edhveart ioeadiong dikfedr:matn enenf;r am aammpans tomgesterndimach 20
magnetic disk 16. The case 12 further has therein a bearing assenbly 22 as
a bearing porti émomathe @ercoidn mgteyi ncheyasi thiafn evenefer oty tthasamm VCM

24, a ranped | oadi ng mechani sm 25, and a board unit 21. The bearing

assenbl yiTEZ supporittd CehdaydaW $usPerisih PH ags emmIdvesced ¢ e ey rocki ng
notion with respect to the nmagnetic di sks 16. The VCM 29 serves to rock and

position the heddS¥dspeRd dift el &b ClrHgie arm and the

suspension, and extending opposite to the opening
portion, the trace having a first surface situated on
the side of the arm and the suspension and a second
15 surface situated opposite the first surface; a head
mounted on the second surface side of the trace and
situated on a distal end portion of the suspension; a
radiator plate attached to the second surface of the
trace and extending at least opposite to the opening
20 portion; and a head IC located in the opening portion
and connected electrically to the wiring pattern of
the trace.
Further, a disk drive according to another aspect
of the invention comprises: a disk; a drive element
25 supporting the disk and configured to rotate the disk;
a head suspension assembly according to claim 1

supporting a head which is configured to record



_ ~'_ranped ~oaWng necham sm 25 hol ds each magnetic head at a di stance
fromeach magnetic disk 16 when the head is noved to the outernbpst

peri phery of the disk. A printed circuit board (not shown) for 5
controlling the operation of the spindle notor 18, the VCM 29, and the
magneti c heads through the board unit 21 is screwed to the outer surface of
the bottomwall of the case 12. Each magnetic disk 16 has a dianeter of 65
nmn 10 (2.5 inches) and bears magnetic fecbrding | ayers on its upper and

| ower surfaces, individually. The magnetic disk 16 is coaxially fitted on a
hub (not shown) of the spindle notor 18 and held in position by nmeans of a
clanp spring 17infTaemglworadhetind diepkedgels tarfa amotidtced gtk a ajidven speed
by the spindle notor 18. As shown in FIGS. 2 to 4, each head suspension
assenmbly 20 is PRovVioedPRIFCHCan SEPRCZE 1a9d th Ss iegchsivswere 10the suspensi on
28 extends fromthe arn12?, havin% its proximal end fixed to the distal 20
end of the arm BYSSPBE YWBLAPHGGr TRFHESIN & Bdrd Wg.thTHE SHSR263 £ thin

flat sheet that is forped of, .a material ba: on stainless steel such as
SUS309 or the I?%EkanaH%a§a§lﬁﬁ95kﬁé§§fbfﬁzgﬁﬁ:Wi?éﬁﬁﬂSRQQﬁ%%ﬂnar aperture
30 is bored in the xi mal_.end _of 25 the 26.,.The suspension 28 is
conposed %f an %?8%8%?3 Eggﬁ%gpPiﬁaé%%ﬁ$a§ﬁEQQﬁq%i§ ‘of 100 ~ mor less.
The distal end portigucal dibg AMER A% sudbendt SHBISEHI Addie the

0 trates tree arman e suspensi on

rect angul ar openi ng portion that pene

28. The suspensyoRy28-ARY Rengk e AN MBlief RS and 4 NiRAA doeM th
the arm 26. 5 The head suspension assenbly 20 includes a trdace 32, which is

fixed to the suspenste 22aandct kg rand 2pheraid ch Y1 dee Iriand jas head 1 C
37, which are nounted on the trace. The trace 32 is an el ongated

bel t - shaped 10 skatemtteedwmtioc thiendladdes cx Ipliteg ool athee afr &iaiaddess st eel
and an FPC for relaying (hereinafter referred to as a relay FPC) that is

formed o0t he | dnsnfjapbate tandhleasud svide ndh yratdhertie Tael itatace Bates fi xed
to those respective surfaces of the suspension 28 and the arm 15 26 which
face the surfac&hvf,t heawadrem thei dears, IGamdhreeesdsdhragigache distal end
of the suspension 28 to the mddle portion of the arm 26. A sol dering pad
portion 35 that ef§1Fr6¥itded S6n tRE FhekiSrRPSET Portibrk gt dtiee tGac 32

ot ovi ded on t NePBELER 54 FAC8 e LPar Ak 6f N 1race 32
Additional objects and advantages of the
15 invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of
20 the instrumentalities and combinations particularly
pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
25 illustrate embodiments of the invention, and together
with the general description given above and the

detailed description of the embodiments given below,



"whi ch faces the surface of the magnetic disk 16. The radiator plate 36 is
formed of copper, for exanple, and radi ates heat released fromthe head 25
|C 37. The radiator plate 36 is forned having substantially the sane w dth
as the trace 32, and extends on the trace 32 ranging froman internediate
-9 l~ortion of the ~u~nr~nsion 28 to an internediate portion of the drm
26. As nentioned later, the relay FPC of the trace 32 tads the wiring
pattern that includes a plurality cf 5 conductor wires. Each conductor wre
is provided with a pad portion to which each magnetic head is connected and
a pad portion to which the head IC 37 is connected. Further, a soldering
pad portion 35 IArYhel®ratelddnchbhst PELiPEsPACE0RAENENGNERBLAOPti On of the
10 trace 32, and has_a plurality of electrode pads _equal in nunber to the
conductor wires. As ShBwnli ASFRGPCISPERE 1961 dernglpdd Fort NG B5 s«
connected to a majn FPC 19 tgat.gﬁtengs fromthe board unit 21. The slider
34 is nounted 1¥atPEevtdee Y5ERoAd i%dpFPﬁBFBEFoguﬁﬁéég%léf the trace 32

whi ch faces the surface of the magnetic_di sk and is.supported on the
Gi'stal end por R HT the g g neron b tadfab e FBYRREATHE  or “Use s an

electronqgnetic convgiéiog ?gsﬁggﬁééﬁekgﬁqugggfgQ%OQﬁﬁ kh%ﬁ%ﬁk%%% of 20

the slider 34. Electrodés o etic he are nnected to the pad

portions in th j ok 4 a fat I F y i.c bondi ng such
as GBB (gol d- bgﬁ’%’\i%%%?ﬁg%%frﬁ‘égsls?ggrE’gggi}% Ergégdsy(%&g? The nagnetic di sk

25 16 by the su§§§@§$pg;28 formed of a | eaf spring. 69hen the HDD is
operating, the slider 39 serves to |ift the nmagnetic head 15 for a

substantially fixed distasces a-pté@spabevect ke cnmgneiitigditsle Funfsace by the
pneumati c pressure that is generated as the magnetic disk 16 rotates. The
magneti c head Lbrimsedpa’ aucbapescide sépahnat betypeuspgnetoa head t hat

i ncludes an MR 5 el enment (magnetoresistive-effect elenent) for reproduction
(read) darfd a thassémphyhead for recording

FIG. 4 is a sectional view of the head suspension
assembly;

FIG. 5 is an enlarged sectional view showing
a head IC mounting region of the head suspension

15 assembly;

FIG. 6 is an enlarged sectional view showing a
head IC mounting region of a head suspension assembly
according to a second embodiment of the invention:

FIG. 7 is an enlarged sectional view showing

20 a head IC mounting region of a head suspension
assembly according to a modification of the invention;

FIG. 8 is an enlarged sectional view showing a
head IC mounting region of a head suspension assembly
according to another modification of the invention;

25 and
FIG. 9 is an enlarged sectional view showing a

head IC mounting region of a head suspension assembly



"(wite) . The head I C 37, which has an anplifier, wite driver, etc.,
built-in, is nounted on that surface 10 (first principal surface) of the
trace 32 which faces the suspension and the arm and is supported on the
proxi mal end portion of the suspension 28. The head 1C 37 is held in the
opening portion 50 that is forned in the suspension 28 and the arm 26. 15
As shown in FIG 5, the trace 32 is fixed go_}he suspension 28 and the arm
26 in a manner such that a lining plate 51" of stainless steel is in contact
with the respective surfaces of the suspension 28 and the arm 26. A rel ay
FPC 52 that constitutes the trace 32 20 includes a first insulating |ayer
54a of polyini ETrEHRI | FReSFof re@"Bh ERe™PH AL AGEpLaPeC51P8 wiring
pattern 43 formed of a conductor |ayer on the insulating |layer, and a
second i nsul at i MYy’ $AyE?" 54b superposed on the wiring pattern. Further, the

e Co the outer surfachor LAE SECEH TIRA A ng T aptrogaofee P TAT

0peWng portion 54 thal penetiat as Llie ALWL30.30d.the auspengion 28 | s

substantially rectangular "an ne-area greater than that “of the

head | C. gThe tréWeﬁﬁﬁ)iésf'X&?skOdEEGea&ﬁkﬁﬁaagga§2§F§g§H§@8h°” 5 28 so as

to cross the region over the opening portion 5 nounti ng region for

the head |1 C 37, a8 dhk 8y 2PEHLAINGBRLt BAt chBSa@mBhaNgrakga g&%@%ﬁ& than that
of the head IC 37 is fornmed in the lining plate 10 51 and the first

insulating | ayeinvodat 0bnf heill agew3Be dBgceopvunifatiesawlt hithe opening
portion 50. Further, the wiring pattern 43 and the second insulating | ayer
54b are fornmed hafkngnae seconde openbngab8bntyhdrahadnga.pl ane area greater
than that of 15 the head 1 C 37 and snaller than that of the first opening
58a. The second openhagsh8wni snskfGat éd ithsi HODt hempiristsopemiasg 38a. Thus,
a part of the wiring pattern 43 is exposed to the inside of the first

openi ng 1¥8a. Fu¥® hergofermt é aadPREBrtpPrAee BechenpylpschpEdasd as to

cl ose the outer end of the second opening 58b on the side of the magnetic
di sk 16. The hé%dt?ﬁl%9Vﬁés(%oﬁaﬁho§ﬁ?fEgétohsmﬁFEﬁdeF@cFP6d§§S§0b¥re

provi ded, and a rear s rfaCf opposite_the main syrface. Th h%ad IC 37 is
| ocated 25 in tHe*?PrSt and gﬁggﬁgYOBQnFﬁ§§w§83n nd-8863 5%8 iC® entire

rear surface is_fi to.t radiator plate 36 with a thermally conductive
adhesi ve 42. 9g%§§g%a§ﬁ gﬁ%c??% € 90 of t)= head IC 3'i p s connected to

The case 12 has therein, e.g., two magnetic disks
15 16 for use as recording media, a spindle motor 18 for
supporting and rotating the magnetic disks 16, and a
plurality of head suspension assemblies 20, each of
which includes a magnetic head {(mentioned later) for
reading information from and writing it to each
20 magnetic disk 16. The case 12 further has therein
a bearing assembly 22 as a bearing portion, a voice
coil motor (hereinafter referred to as a VCM) 24,
a ramped loading mechanism 25, and a board unit 21.
The bearing assembly 22 supports the head suspension
25 assemblies 20 allowing rocking motion with respect to
the magnetic disks 16. The VCM 24 serves to rock and

position the head suspension assemblies 20. The



the pad portion of the wiring patter 93 by neans of d wire 49, for exanple.
The head IC 37 is conposed of a bare chip with 5 a thickness of 0.05 to 0.5
nm A sealant 46 that is poured into the opening portion 50 and the first
and second openi ngs 58a and 58b covers the entire outer surface of the head
IC 37. Aresin called underfill that has excellent insulating properties
and good 10 thermal conduction is used as the seal ant 46, for exanple. The
sealant 46 that fills the opening portion 30 Ts in contact with the arm 26
so that heat fromthe head IC 37 can be transferred to the arm 26. The head
suspensi on assenbly 20 constructed in 15 this manner is attached to the
beari ng assenbl ya@pedn!asmangemeshem Jsiat? Sa hiedlol sofe atdhe nyedrdtrige dssenbl y i s
passed through the aperture 30 of the arm 26. The sol dering pad portion 35
of the trace 32afsacehftened £E5CMhearhi mapPetig diatk && e firemhelse boar d
20 unit 21. Thus, the magnetic head 15 and the head | C 37 are connected

el ectrical ly tolfhBOBEdr Joulne 2¥tEFMORe MSBiPResYgR Tt Hdawidisly pattern 93.

Wien t he head suspension assenbly 20 is rocked around the_ bearing assenbly
25 by the VOM 24, the RAGRLET: GHESY s b5 Kt Bt Ul | H T, ot at end

b the magnet | ool SRCI AR Paceb ek atadl od L soR e 1o toh g i g0 "
surface. In thlgEgtgﬁﬁ,zhnfgkga%b%npﬁggﬁggé;@&%Bgequ% hréﬁﬁ(%gg% from

the magnetic disk™1 Accér di ng suspensi on assenbly and the HDD
constructed in LHk$ PRNAGT s RERALO8REHRLD UM ANe Nead e 3614 Ng

operation of the HOD is transmtted to the radiator plate 36 via the
adhesive 42. Sipee1the radi abee pkate 36 is situated opposite the surface
of the magnetic disk 16, it is air-cooled by neans of an airfl ow generated
over the 10 surface @achhearm@ndld alidilsk,e WMid e rditateasemtohi ¢h mepeed.

Thus, heat can be rel eased efficiently. Further, sone of heat generated
fromthelbead | C233 iisctiekhused beatrise margne26 ovire ddied isenl lante @6 cand
radiated to the outside through the arm Thus, heat fromthe 15 head I C can
be radi at ed nor étef bibpeenehy. lever isnrfite asasd nflisrigiuaid ywourftted head |1 C 37
has therein the wite driver and the |ike and rel eases plenty of heat,
therefore, the Bagpérirofizd akd 1Bh€oaxa danddtt tse wdatde Wk clessi vel y, and

these el enents can be 2 event.ed from bei def orned, by heat. [Further,
e head 1C 37 FEOBS AP bE SRS TS ce Toyggs e e Rt Ak TS HHE et i

0L 16, a0, 20 R SRR L LByl ALNG,PHEF) 10T 00 20,423 d I s on
COL L) LsUet Vet e HeR LE, 37 gacin M R0DS) 21tk AR SR 5 pevent e
As shown in FIGS. 2 to 4, each head suspension
assembly 20 is provided with an arm 26 and a
suspension 28. The suspension 28 extends from the
arm 26, having its proximal end fixed to the distal
20 end of the arm by spot welding or adhesive bonding.
The arm 26 is a thin flat sheet that is formed of
a material based on stainless steel such as SUS304 or
the like and has a thickness of about 0.3 mm.
A circular aperture 30 is bored in the proximal end of
25 the arm 26. The suspension 28 is composed of

an elongate leaf spring with a thickness of 100 ugm or

less. The distal end portion of the arm 26 has



*- 19 r-~rok.en pieces, if any, of the head TC that is ccnposed of a bare
chip can be prevented fromfalling onto tine magnetic disk 16. Since the
head IC 37 is located in the opening 5 portion 50, it never hinders
assenbly operation for the HDD, so that assenbly efficiency is inproved. At
the sane tine, the head I C 37 never touches assenbly tools, so that it can
be securely prevented from being damaged. Normally, the arm 26 has a

t hi ckness equal 10 to the sum of the thi ckfess, 0.25 to 0.35 nm of the arm
itself and that of the suspension. In the case where the head I1C 37 is held
in the opening portion 50 of the arm therefore, an ICwth a thickness of
0.20 to 0.30 mPcéhbpéalsedlay rretRagy EC WRERdMY PR Ltifqruertithgtt he gap
bet ween the head I C and the magnetic di sk surface. Thus, the productivity
of the head | C B&RehEeLfpr 6%&d2Hnd hd NEnSUGRFES 6 detect &uri ng di ci ng
operation can be | ower ed. I@ consggue CE t here %%§ﬁ§$ rovi ded, a head
suspensi on 20 aSY8REN§IPRafPefédr & Pedids &FMen i g %ost and

i nmproved reliability and an.H rovided with the same. The following is a
description of é“ésééﬁg?énﬁééggé e aniﬁg'invention. According to the
present 25 enbodi nen a I : 7.4 l.d . n

openi ng p%rti on 50 ttﬁgte Elee%gl?\rggltg s%nz?ls%uns%esn%ng)ﬁl chapnl Ca]!néda%%a%#?{%%e

openi ng portionss0 BAsch 151%ix@aS¥RSLAR! Il HBHARGU Ag Riane, 4 ea t hat
is greater i.lian that of the head 1C. Atrace 32 is fixed to the arm 26

and the suspensben 3284s@ 83ib@rcRASEnde MRGION OVEr, Lhe Qpeidg portion
54. 5 1n the nmounting region for the head 1 C 37, an opening 58 having a

pl ane area snal heuntbanohhaheof rizlze .head 1C 37 is formed penetrating a
lining plate 51 and a relay FPC 52 of the trace 32. The lining plate 51 and
a first insulating | &her t3@axecha?e iz @ruralartga tldd dde stredhagpdni ngs 60,

whi ch are situated around the opening 58. The openings 60 are opposed

i ndi vi dub®ly t ostoprévrengvwpadhpdndlowesofa d iwiimiong Jeedte exfn AR igd esdsat t he
connecting pad portions are exposed to _the inside of the opening portion 50
through the 15 &pesitngsdeen E&Ft Her, r#legdingt dheflsdre 36y ¢ qfsoadesd tso as

to close the outer end_of the opening 58 on the side of the surface of the
magnetic di sk 165 ®hé&chad FPé)s’F%@ﬁat%Si doxaed i9p ttﬁ'be dpdhingy RIS &0 s

| ocated on the trace 32_i.n _a nner. su 20 that Jts rear surfa opposite
t he surface that®&afr Wéglgﬁegth&&g?'gocfP e%ert?r?ei 5312']t rils’cotél & W ftﬁwts%g
linin |ate 51 LS ni F . 7.js fixed
to t hg Padi at or rgggfggggemsﬁlﬁ%gﬁggdﬁg%it@% gflgﬁegltesrﬁrf :}28 ﬁqg]doephe%ni?ér%{ 58. 25
An adhesiye w thegoadchhenmRl +¢RNANGHARR IoF YgRd n?a'igr{efﬁca@le:ﬁé W%,G%-ndEaCh

el ectrode 40 of the head IC 37 is connected to a connecting pad portion of
the wiring - 38tends from the distal end of the suspension 28 to
the middle portion of the arm 26. A soldering pad
portion 35 that is provided on the proximal end
portion of the trace 32 extends outward from the
20 arm 26. Further, a radiator plate 36 is provided on
the outer surface or that surface of the trace 32
which faces the surface of the magnetic disk 16.
The radiator plate 36 is formed of copper,
for example, and radiates heat released from the head
25 IC 37. The radiator plate 36 is formed having

substantially the same width as the trace 32, and

extends on the trace 32 ranging from an intermediate



‘pat~:ern 43 through ea~~h correspord~nc~ opening 60 ry ~eans of a wire 94,
for exanple. The second enbodi nent shares other configurations with the
first enbodi ment described above. Therefore, 5 |like reference nunerals are
used to designate |ike portions throughout the draw ngs, and a detail ed
description of those portions will be omtted. According to the second
enbodi nent arranged in this manner, heat generated fromthe head I C 37
during 10 operation of the HDD is transhitPed to the radiator plate 36 via
t he adhesive 62. The radiator plate 36 is air-cooled by neans of an airfl ow
generated over the surface of the magnetic disk, which rotates at high
speed. Thus, he&fTE&aAnbefr éheasedremfsiicinedtd o % Bvdrermedikdecase where
the nounted head I C 37 releases a | ot of heat, therefore, the suspension 28
and the |ike calfbt1BB AéalB8 exfes$i-vely, and these el enents can be

prevented from bei ng_deforned by heat. The secaond enbodi ment can provide
the same other funct ﬁén@eﬁélﬁﬁﬁ%gﬁéﬁ% 84 He fa Y dtPemodiMeni ag ot di ng

to th d bodi [P ver, t of the t 32 renui bet

Lhe head 1 37 GG FRE. Pl BPoPopl5E S8°tsq AR he RuaHahic Strength
f the head IC | i 25 | d. In.th d .
embodi mont, as LR ORGCEEr S8 - 8nodr ALTt CORCUBEAn PG i S0P PR Bt he
like - 17 wigh b i ties are t her nal
conducti on may Be”ieel t 5 CRvEr [he EnErre SECRF e PEEE o (RENeAd C 37

Tl ~e present inygat hopakiSpBPt ibhmbedntent b5 neahodidment s descri bed above,
and various changes and nodifications may be effecteg therein w t hout

departing from tbeneeepe.or Fapikhit,0h &be deRvent iam tSReW 5 1 FlkGe 7,
for exanple, the trace 32 may be conprised of the relay FPC 52 al one

wi t hout using ahyad® BRntngsphateesAkt ephakictrehy, ehlie goragend? it halke
includes the lining plate 51 and the relay FPC 52 may be | ocated so that
the rel a0 FPC i sra@ecdnt agndwheh eheluespedli vé slrtcdcesicofpaidse eauml26 and
t he suspension 28. In this 15 case, the lining plate can double as a

radi ator plate. lAsNYRBRA FA Fhe cendustesveireshe Rsadhio@n32nndyGoe lnount ed
so that its main surface that carries the _electrodes thereon is situated on
the trace side. th% PRI <eEARE, PRAePPIL4PN| ASul gt CR§NESFEL $9a2hdein0 a

ad port]ons of Fthielsi [PAg BALFBRR 380% GheyPAGAH y7ithe head | C a7 are |-
rounted, on Lhe U1 20oyig, <30ehe,clechisdes b e oAl I s somseted (o
bal | eacfs for gxanplgaiacgrkgcal edsl ppkheih £ORREFRGRA! R QREQLAYS
surface of the magnetic disk 16, and is supported on
the distal end portion of the suspension 28.
A magnetic head 15 for use as an electromagnetic
conversion element is formed on the distal end face of
20 the slider 34. Electrodes of the magnetic head 15 are
connected to the pad portions in the wiring pattern of
the relay FPC by ultrasonic bonding such as GBB
(gold-ball bonding).
The slider 34 is urged toward the magnetic disk
25 16 by the suspension 28 formed of a leaf spring. When

the HDD is operating, the slider 34 serves to lift the

magnetic head 15 for a substantially fixed distance



'64 and soldered individually to the connecting pad _ 1 t3 _ portion= ~f
the wring patt:~rn 93. Further, a radiator plate 36 that resenbles the
ones according to the foregoing enbodinents is fixed to the outer surface
of the trace 32 that faces the suriGce of the 5 magnetic disk. In this
arrangenment, heat generated fromthe head 1C 37 can be transmtted to the
radi ator plate 36 through the trace 32 and di scharged efficiently to the
out side through the radiator plate 36. "Evéfd i the 10 case where the
mounted head |1 C 37 rel eases a |l ot of heat, therefore, the suspension 28 and
the |ike cannot be heated excessively, and these el enents can be prevented
from bei ng def o?p@¥e bihaecBeInphicagdhskf sthéaerbbdi st Preasertilsed herein,
the 15 outer surface of the radiator plate 36 may be made irregul ar by
etching or the PYkeSUBRR SRdhnipndrneraged| ast hns Pageetine Adeif ade area of
the radiator plate 36 can ge i ncreased to inBrove t he heat radiation
performance. FuFRHereSt nelFBsPRERPVECHREEH APsUSFSt HE 80 CPEBCSEGE pl at e,

dhesi ve, etc., t linited to th i bed | tion with
he T of 6ol ng CHEBATRERT S/EAnd UG ThE BBFGa £a ad adaEPed Mam of her

material s, Addi| gnal. adyaglages.and. ypgl Lieallons il 28 feadily ocour to

those skilled in e art. nvention Tn its broader aspects

is not limted to thg.sPeshficedgtablg andykapy ntatigv a=Te -
19 shown and deg%r?ﬁgd here#n? ??réoéd?ng ;, 5g?ﬁbﬁggﬁb X F?%?Pgﬁéhﬁay be
made W thout depariteg. fromthe spirit or scope of the general inventive

concept as defined by the appended clains and their equival ents. - 20
VWHAT IS CLAIMED I S: theAnhbead 1suspenshachassenny se@IErfisgwrdntearn a

suspensi on extending fromthe arm 5 an opening portion penetrating the
arm a trace hayrihgen, wetcng patiernngandwnohedebebweehaitnsulrdticeg | ayers,
| ocated on the armand the suspension, and extending opposite to the
openi ng Worti on{fihettpacechreinguatécest ofuthactreiceudledhdehl@ache si de
of the armand the suspension and a second surface situated opposite the
first surface; the suspension and the arm, and is supported on the

proximal end portion of the suspension 28. The head

IC 37 is held in the opening portion 50 that is formed

in the suspension 28 and the arm 26.

15 As shown in FIG. 5, the trace 32 is fixed to the
suspension 28 and the arm 26 in a manner such that a
lining plate 51 of stainless steel is in contact with
the respective surfaces of the suspension 28 and the
arm 26. A relay FPC 52 that constitutes the trace 32

20 includes a first insulating layer 54a of polyimide or
the like formed on the lining plate 51, a wiring
pattern 43 formed of a conductor layer on the
insulating layer, and a second insulating layer 54b
superposed on the wiring pattern. Further, the

25 radiator plate 36 is fixed to the outer surface of the

trace 32, that is, to the outer surface of the second

insulating layer 54b.



‘a head nounted on the second surface side of the trace and situated on a
distal end portion of the suspension; 15 a radiator plate attached to the
second surface of the trace and extending at | east opposite to the opening
portion; and a head I1C |located in the opening portion and connected
electrically to the wiring pattern of the 20 trace. 2. A head suspension
assenbly according to claiml, wherein the trace has an opening penetrating
the trace, conmmunicating with the opening portion of the arm and having a
pl ane area greater than that of 25 the head IC, and the head I1Cis |ocated
in the opening and fixed to the radiator plate with a thermally conductive
adhesi ve. - 21 3. AR ead 9es peridiiom dskditlly rRyvoth tes tithel aimm 2%
wherein the head I C has a main surface carrying el ectrodes thereon and a
rear surface si B0t EBoRVERENSIFESsA0e 18 Gl aitid adih TaFTa®:landisl i s
fixed to the ragiator ﬁlate with the rear surface opposed to the radiator
plate. 9. A heat®Su8pBnéi6nadseMBISg tadcdrdind s Qfaithss, hadferi&in t he

openi ng of the ace_includes a_first opening which is situated on the arm
side, has 10 a %FSnEISFSaJéré§téﬁxﬁﬁaﬁotE . %F“iﬁ%bﬁﬁ5hqh§ SHPEIEE ng a

part of the w rihpg_patter e .inside .of the openin ortion; and a
second opgning g?tﬁgtéé F%s%gggghghgifgﬁlgﬁeﬁ%%§ gﬁﬁf ]Hﬁ“% pl ane area
smal l er than thgt,ef ;hhe,first opening and greater 15 than that of the head

IC, and the head ICis [ocated in the first and second openi ngs, and the

el ectrodes of the head hGear® FRNRRCLRY IR e Wid ng patierdy through the
first opening. 20 5. A head suspension assenbly according to claiml1,

wherein the trasefhastaspepenign@spererahia’g at Re dfcdGhie £ YPAHYHGALHNAG W th
t he opening portion of the arm and having a plane area smaller than that
of the head IC, thatl blietheadek@ IS Boudtsedoameldhert rtaee 12miswy a8 dt@ cl ose
the opening and is fixed to the radiator plate with a thermally conductive
adhesivel®illin§lt Aedopberi Hgrst inz22laging Heawrsudpenrd] dheaassemds B2,
according to claim5, wherein the head I1C has a main surface carrying

el ectrodes ther@Bfi GRABMENAEALCSUPEAEe thiet @REad neh Pord ioppdit e side of the

mai n surface, and 5 is nmounted on the trace with the rear surface opposed
to the trace. rfurther, the wiring pattern 43 and the second

insulating layer 54b are formed having a second
opening 58b that has a plane area greater than that of
15 the head IC 37 and smaller than that of the first
opening 58a. The second opening 58b is situated
inside the first opening 58a. Thus, a part of the
wiring pattern 43 is exposed to the inside of the
first opening 58a. Furthermore, the radiator plate 36
20 is located so as to close the outer end of the second
opening 58b on the side of the magnetic disk 16.

The head IC 37 has a main surface on which
electrodes 40 are provided, and a rear surface
opposite the main surface. The head IC 37 is located

25 in the first and second openings 58a and 58b, and
its entire rear surface is fixed to the radiator

plate 36 with a thermally conductive adhesive 42.



+ 7. A head suspension assenbly according to claim®6, wherein the trace has a
plurality of another openings comrunicating with the opening portion of the
10 armand allowing a part of the wiring pattern to be exposed, and the
el ectrodes of the head I C are connected to the wiring pattern through the
anot her openings. 8. A head suspension assenbly according to 15 claiml,
wherein the head I1C has a main surface carrying el ectrodes thereon and a
rear surface situated on the opposite Sidé<f the main surface, and is
nounted on the trace with the main surface opposed to the trace, and the
el ectrodes of the head I C are 20 connected to the wiring pattern through
openi ngs fornedEgaht heectaede 90 Afhéhd Heepedsi on dssamhinecdedortdi ng to
claim1, wherein the trace has a netallic lining plate |ocated on one of
the insulating Fagersd PRELLPRI A EBGpWétrén@ePﬁgtleéélaﬁéd Livh megmtsaetl wi t h
t he suspension and the arm 10. A_head suspension assenbly according to -
23 claim7, whétefn?fhefREaB*FEPLE formed of a bare chip, and an outer
surface of the head | Cis covered. by a thermal]y conductive sealant filling
t he opening portion. Tgeli‘.eaﬂ ﬁ§a§7s&§pé:ﬁé‘ip&?et§s§efrrtﬂ aarcecd:ﬁtﬁ%d’%té‘ claim1,
wher ein tfpe r adi a&gri 8I ate g§soapgi ccge%uISar out ar Ssurfa e. &%&a’% di sk drive

conprising:. a di's "&8%8r Pve el 8nent s‘upﬁ%}'tl ng teﬁéaéll sk4 a confi gured

to rotate the disk: - ' a I car.di { Q. '
supporting a heggh\ﬁﬁlacﬁﬁﬁg 2@%?.88‘3?‘2@‘% §%?§gg¥ld%?)n (gl(réilnE%illleo(r?f]'l(\tlnsacla%%1
reproduce it frembthe dhekingddsda anPeaBiNgReT QheSWRANt G the head
suspensi on assenbly for rocking notion with respect to the disk, the
aadikat orAI plate gfirtheecheadtadspensi ea agsenl vkl RG 13 eSURIRIS fafl 1t he

i sk. .
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suspension assembly 20 is rocked around the bearing

assembly 22 by the VCM 24, the magnetic head 15
25 supported on the distal end portion of the suspension
28 is moved substantially in the radial direction of

the magnetic disk 16 and faces a desired track on the
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According to the head suspension assembly and the

HDD constructed in this manner, heat generated from

5 the head IC 37 during operation of the HDD is
transmitted to the radiator plate 36 via the
adhesive 42. Since the radiator plate 36 is situated
opposite the surface of the magnetic disk 16, it is
air-cooled by means of an airflow generated over the

10 surface of the magnetic disk, while rotates at high
speed. Thus, heat can be released efficiently.
Further, some of heat generated from the head IC 37 is
diffused to the arm 26 via the sealant 46 and radiated
to the outside through the arm. Thus, heat from the

15 head IC can be radiated more efficiently. Even in the
case where the mounted head IC 37 has therein the
write driver and the like and releases plenty of heat,
therefore, the suspension 28 and the like cannot be
heated excessively, and these elements can be

20 prevented from being deformed by heat.

Further, the head IC 37 is located on the side
opposite the surface of the magnetic disk 16, and at
the same time, in the opening portion 50 in the
suspension 28 and the arm 26. Even if a heavy impact

25 acts on the HDD, therefore, collision between the head
ICc 37 and the magnetic disk 16 can be prevented.

Since the sealant 46 covers the head IC 37, moreover,
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hroken pieces, if any, of the head IC that is ccmposed
of a bare chip can be prevente§ from falling onlo the
magnetic disk 16.

Since the head IC 37 is located in the opening
portion 50, it never hinders assembly operation for
the HDD, so that assembly efficiency is improved. At
the same time, the head IC 37 never touches assembly
tools, so that it can be securely prevented from being
damaged. Normally, the arm 26 has a thickness equal
to the sum of the thickness, 0.25 to 0.35 mm, of the
arm itself and that of the suspension. In the case
where the head IC 37 is held in the opening portion 50
of the arm, therefore, an IC with a thickness of 0.20
to 0.30 mm can be used as the head IC without
influencing the gap between the head IC and the
magnetic disk surface. Thus, the productivity of the
head IC can be improved, and the incidence of defects
during dicing operation can be lowered. In
consequence, there can be provided a head suspension
assembly that ensures reduction in manufacturing cost
and improved reliability and an HDD provided with the
same.

The following is a description of a second
embodiment of the invention. According to the present
embodiment, as shown in FIG. 6, a head IC 37 is held
in an opening portion 50 that penetrates a suspension

28 and an arm 26. The opening portion 50 has

“19610% & ()-F 310% & ()-F
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s substantially rectanqular plane area that is greater
Lhan that of the head IC. A trace 32 is fixed to the
arm 26 and the suspension 28 so as to cross the region
over the opening portion 54.
5 In the mounting region for the head IC 37, an
opening 58 having a plane area smaller than that of
the head IC 37 is formed penetrating a lining plate 51
and a relay FPC 52 of the trace 32. The lining plate
51 and a first insulating layer 54a have a plurality
10 of small openings 60, which are situated arcund the
opening 58. The openings 60 are opposed individually
to connecting pad portions of a wiring pattern 43 so
that the connecting pad portions are exposed to
the inside of the opening portion 50 through the
15 openings 60. Further, a radiator plate 36 is located
so as to close the outer end of the opening 58 on the
side of the surface of the magnetic disk 16.
The head IC 37 that is held in the opening
portion 50 is located on the trace 32 in a manner such
20 that its rear surface opposite the surface that
carries electrodes 40 thereon is in contact with the
lining plate 51 and covers the opening 58. Further,
the head IC 37 is fixed to the radiator plate 36
with an adhesive 62 that fills the opening 58.
25 An adhesive with good thermal conduction is used as

the adhesive 62. Each electrode 40 of the head IC 37

is connected to a connecting pad portion of the wiring
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nattern 43 through each correspording opening 60 Ly
means of a wire 44, for example.
The second embodiment shares other configurations
with the first embodiment described above. Therefore,
5 like reference numerals are used to designate like
portions throughout the drawings, and a detailed
description of those portions will be omitted.
According to the second embodiment arranged in
this manner, heat generated from the head IC 37 during
10 operation of the HDD is transmitted to the radiator
plate 36 via the adhesive 62. The radiator plate 36
is air-cooled by means of an airflow generated over
the surface of the magnetic disk, which rotates at
high speed. Thus, heat can be released efficiently.
15 Even in the case where the mounted head IC 37 releases
a lot of heat, therefore, the suspension 28 and the
like cannot be heated excessively, and these elements
can be prevented from being deformed by heat. The
second embodiment can provide the same other functions
20 and effects as the first embodiment.
According to the second embodiment, moreover,
a part of the trace 32 remains between the head IC 37
and the radiator plate 36, so that the mechanical
strength of the head IC mounting region can be
25 improved.

In the second embodiment, as in the first

embodiment, a sealant formed of a resin or the like
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with ercellent insulating properties anc cood thermal
conduction may be used to cover the entiie outer
surface of the head IC 37.

The present invention is not limited Lo the
embodiments described above, and various changes and
modifications may be effected therein without
departing from the scope or spirit of the invention.
As shown in FIG. 7, for example, the trace 32 may be
comprised of the relay FPC 52 alone without using any
lining plate.

Alternatively, the trace 32 that includes the
lining plate 51 and the relay FPC 52 may be located so
that the relay FPC is in contact with the respective
surfaces of the arm 26 and the suspension 28. In this
case, the lining plate can double as a radiator plate.

As shown in FIG. 8, moreover, the head IC 37 may
be mounted so that its main surface that carries the
electrodes thereon is situated on the trace side.

In this case, the first insulating layer 54a has

a plurality of small openings 64, which are situated
opposite the connecting pad portions of the wiring
pattern 43, individually. The head IC 37 are mounted
on the trace 32, and the electrodes of the head IC is
connected to the wiring pattern 43 in a manner such
that bumps 66 formed of a solder ball each, for
example, are located in theilr corresponding openings

64 and soldered individually to the connecting pad

&1096& ()-11; 222333}A?2nbC 10! 3 940%& () - &$! 1096& () - 3
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portions of the wiring pattern 43. Further, a

radiator plate 36 that resenbles the ones according to
the foregoing embodiments is fixed to the outer
surface of the trace 32 that faces the surfzce of the
5 magnetic disk.
In this arrangement, heat generated from the head
IC 37 can be transmitted to the radiator plate 36
through the trace 32 and discharged efficiently to the
outside through the radiator plate 36. Even in the
10 case where the mounted head IC 37 releases a lot of
heat, therefore, the suspension 28 and the like cannot
be heated excessively, and these elements can be
prevented from being deformed by heat.
In each of the embodiments described herein, the
15 outer surface of the radiator plate 36 may be made
irregular by etching or the like, as shown in FIG. 9.
In this case, the surface area of the radiator plate
36 can be increased to improve the heat radiation
performance. Further, the respective materials of the
20 radiator plate, adhesive, etc., are not limited to the
ones described in connection with the foregoing
embodiments, and may be selected as required from
other materials.
Additional advantages and modifications will
25 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to

the specific details and representative embodiments
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shown and described herein. RAccordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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an arm;
a suspension extending from the arm;
5 an opening portion penetrating the arm;

a trace having a wiring pattern sandwiched
between insulating layers, located on the arm and the
suspension, and extending opposite to the opening
portion, the trace having a first surface situated on

10 the side of the arm and the suspension and a second
surface situated opposite the first surface;

a head mounted on the second surface side of the
trace and situated on a distal end portion of the
suspension;

15 a radiator plate attached to the second surface
of the trace and extending at least opposite to the
opening portion; and

a head IC located in the opening portion and
connected electrically to the wiring pattern of the

20 trace.

2. A head suspension assembly according to
claim 1, wherein the trace has an opening penetrating
the trace, communicating with the opening portion of
the arm, and having a plane area greater than that of

25 the head IC, and the head IC is located in the opening
and fixed to the radiator plate with a thermally

conductive adhesive.
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claim 2, wherein the head IC has a main surface

carrying electrodes thereon and a rear surface

situated on the opposite side of the main surface, and
5 is fixed to the radiator plate with the rear surface

opposed to the radiator plate.

4. A head suspension assembly according to

claim 3, wherein the opening of the trace includes

a first opening which is situated on the arm side, has

10 a plane area greater thén that of the head IC, and
exposing a part of the wiring pattern to the inside of
the opening portion; and a second opening situated
inside the first opening and having a plane area
smaller than that of the first opening and greater

15 than that of the head IC; and

the head IC is located in the first and second
openings, and the electrodes of the head IC are
connected to the wiring pattern through the first
opening.

20 5. A head suspension assembly according to
claim 1, wherein the trace has an opening penetrating
the trace, communicating with the opening portion of
the arm, and having a plane area smaller than that of
the head IC, and the head IC is mounted on the trace

25 so as to close the opening and is fixed to the
radiator plate with a thermally conductive adhesive

filling the opening.
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claim 5, wherein the head IC has a main surface
carrying electrodes thereon and a rear surface
situated on the opposite side of the main surface, and

5 is mounted on the trace with the rear surface opposed
to the trace.

7. A head suspension assembly according to
claim 6, wherein the trace has a plurality of another
openings communicating with the opening portion of the

10 arm and allowing a part of the wiring pattern to be
eXxposed, and the electrodes of the head IC are
connected to the wiring pattern through the another
openings.

8. A head suspension assembly according to

15 claim 1, wherein the head IC has a main surface
carrying electrodes thereon and a rear surface
situated on the opposite side of the main surface, and
is mounted on the trace with the main surface opposed
to the trace, and the electrodes of the head IC are

20 connected to the wiring pattern through openings
formed in the trace.

9. A head suspension assembly according to
claim 1, wherein the trace has a metallic lining plate
located on one of the insulating layers, the lining

25 plate being located in contact with the suspension and
the arm.

10. A head suspension assembly according to
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claim 1, wherein the radiator plate has an irregular

outer surface.

12. A disk drive comprising:
a disk;
10 a drive element supporting the disk and

configured to rotate the disk;

a head suspension assembly according to claim 1
supporting a head which is configured to record
information in and reproduce it from the disk; and

15 a bearing portion supporting the head suspension
assembly for rocking motion with respect to the disk,
the radiator plate of the head suspension

assembly facing a surface of the disk.



