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TI TLE OF THE | NVENTI ON HEAD SUSPENSI ON ASSEMBLY AND DI SK DRI VE P

WTH THE SAME BACKGROUND OF THE | NVENTION 5 The present inventioh r a?ﬂ%

“to a head suspension assenbly having a head IC and a disk drive prOV|ded
with the same. A nagnetic disk drive as a disk drive general

magnetic disk located in a case, a spindle 10 notor for sup4M|M|mﬂmHMam
rotating the magnetic disk, and a head suspensi on assenbl

magnetic head for reading information fromand witing it to thé ﬂﬁgnetlc

di sk. The head suspensi on assenbly includes a slider 15 having the
magnetic head thereon, a suspefdiTéa O$ufFpdr tNVGNIHONs| i der, and an arm

supporting the suspension. Awring pattern is fixed to the suspension

and the arm THEAB| S§USPENSIONXAGSEYBLEeANRI PLAY B&RILVEr ROV Iadthe SilVE

bondi ng, while the magnetic 20 head is connected electrically to the wring

pattern. The Re&dS8HEpensi on assenbly is rockably supported by neans of a

beari ng assenbly. The magnetic hea noved to_any desired position
on the magnetic disk by rock@%@K@ﬁ@UN@aQFsﬁ%%e%@V%NTI§§ assembly by a voice

coil motor. MR heads are widely used as ma i
5 The presenty J_nventaion r%q.%ttecs Qeads head

suspension assembly having a head IC and a disk drive
provided with the same.
A magnetic disk drive as a disk drive generally
comprises a magnetic disk located in a case, a spindle
10 motor for supporting and rotating the magnetic disk,
and a head suspension assembly that includes a
magnetic head for reading information from and writing
it to the magnetic disk.
The head suspension assembly includes a slider
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 is 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
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. nhowadays. However, MR heads are highly susceptible to | I I VIII Il 11

VILE VLD ML vV 1l *~nnnnr 2 8 JUL 2006 2 stati @8 JuL 2006
electricity, and handling themrequires caution in the assenbly processes
“for the magnetic heads and manufacturing processes for the nagnetic disk
drives. Static electricity can be effectively dealt with by 5 insulating
the path of overcurrent involved in electrostatic discharge by sone

met hods. In one notable nmethod, a head IZ is nounted between the magnetic
head and el ectrode term nals of the head suspension assenbly. A head
suspensi on assenbly 10 nounted with a head IC is described in Jpn. Pat.
Appl n. KOKAI Pybkigat e0acNeiclty273044 hahorl iexanplem reRecertd ysaw ignmoposal
has been nade to inprove the function of the disk drive by incorporating a
wite driver andthkeakiskeplas pwelde sassarfcanplhief inergndtnito htdwds iahchead | C.
In this case, however, heat has a bad effect on the disk drive. Nornmally,
heat that is geaepndeedurfingnptriveessad 101 §headizatnead tthrdbligh deves .
suspension, arm etc., during operation of the magnetic disk drive. In
the case wher eSthéiar elecdriigat vasgam b ied f9aie varley idrddrporidtedy n t he
head I C, however, heat generated fromthe head | C increases and may

possi bl yodef or AneHe akdag Shsp&idino®l TV IHET HEeHRT oft i s def or ned,

it is hard to appropri at el support the magneti ¢ head, so that incorrect
oper ati on eR%ct@ostatic diéy%arge by somhe methoé%. f% one

notable method, a head IC is mounted between the
magnetic head and electrode terminals of the head
suspension assembly. A head suspension assembly

10 mounted with a head IC is described in Jpn. Pat.
Appln. KOKAI Publication No. 11-273044, for example.

Recently, a proposal has been made to imprcve the

function of the disk drive by incorporating a write
driver and the like, as well as an amplifier, into the

15 head IC. In this case, however, heat has a bad effect
on the disk drive. Normally, heat that is generated
from the head IC is radiated through the suspension,
arm, etc., during operation 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 is 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




. 25 may occur. BRI EF SUMVARY OF THE | NVENTI ON The present invention has been
contrived in 2 JUL 2U 3 consideration of these circunstances, arigijii s
object is to provide a head suspension assenbly, in which a suspension

“and the |like can be prevented frombeing deforned by heat froma head |IC
and a disk drive 5 provided with the sane. In order to achieve the above
obj ect, a head suspension assenbly according to an aspect of the
i nvention conprises: an arm a suspenéioﬁBeXfending fromthe arm an
opening portion penetrating the arm 10 a trace having a wiring pattern
sandw ched between insulating layers, located on the armand the.
suspensi on, angoexieadingooppbstbeseoct KEVBFERTAGS" de?‘i oS O tace

having a first surface situated on the side of the1§rn1a@pv&n§k§g§pension
and a second i ssstof pcevéideuat BE2BpPEYSPEESLRE BSPEM v f ade;” 4 head

mount ed on the second surface side of the trace i t d,oma dista
end portion of sthpesgépendnenihg ?F &i &E0r §I§F5§§$¥§%%eg tot e(%econd
surface of the trace and extending at . |east. . op i Le 4;01t he-opening 20
portion; and adRégadiee Pdch@g %ﬁo&h€ Sﬁgﬁfgégpggﬁiéh ‘and connect ed

electrically to the wiring,patter f the trace. Further, a disk drive
according to aﬁé?ﬁépeggﬁﬁgp'%éﬁ F%gﬁ'nvention conprises: a disk; a drive

el ement In order to achieve the above object, a head
suspension assembly according to an aspect of the
invention comprises: an arm; a suspension extending
from the arm; an opening portion penetrating the arm;
10 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
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



. 25 supporting the disk and configured to rotate the disk; a head

suspensi on assenbly according to claim1 supporting a head whi ch BsJur Zos
configured to record 2m& 4 in-formation in and reproduce it fromthe disk;
“and a bearing portion supporting the head suspension assenbly allow ng
rocking notion with respect to the disk, the radiator plate of the head
suspension 5 assenbly facing a surface of the disk. According to the head
suspensi on assenbly and the disk drive cénstructed in this manner, heat
generated fromthe head I C during operation of the drive is transmtted
to the radiator plate on the trace and 10 discharged to the outside through
the radi ator piafermaThus, iheandf remriledwedd IfCaranHre disscharged
efficiently so that the suspension and the |ike can be prevented from

bei ng def or medbbyrhegt poAddion smmboshjiest s hendeady svsagessicM the is
invention will be set forth in the description which follows, and in part
will be obvi ousstenmlvhe lleasad FOiCHA D DMty he' YtdarifsPant dracthice of the

invention. The objects and advantages of the inve(J;lti on may. be realized and
obt ai ned by nedaskef tHe HFe LT Lﬁﬁé’fﬁe’a 19% i € difRFCotbiRfEtIsHs particul arly

poi nted out hereinafter. BRI EF DESCRI PTI THE SEVERAL VI EWs OF THE
DRAW NG °The a@&sRparyi ﬁ@%%&é‘%%%?@? n%osﬁb‘orat ed in and
constitute a part 0%&45%&%%%jg5(¥ﬁécggad suspension assembly and the
disk drive constructed in this manner, heat generated
from the head IC during operation of the drive is
transmitted to the radiator plate on the trace and
10 discharged to the outside through the radiator plate.
Thus, heat from the head IC can be discharged
efficiently so that the suspension and the like can be
prevented from being deformed by heat.
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,



.25 illustrate enbodi nents of the invention, and together wth the general
description given above and the detailed description of the enbofi8rabit 206
given below, 2 8 JUL 2006 s serve to explain the principles of the
“invention. FIG 1 is a perspective view showng a hard disk drive
provided with a head suspensi on assenbly according to an enbodi nent of the
invention; 5 FIG 2 is a perspective view show ng the second princi pal
surface side of the head suspension assefibly; FIG 3 is a perspective view
showing the first principal surface side of the head suspension 10
assenbly; FIG 4 is a sectional view of the head suspension assenbly; FIG
5 is an enl ar gedrsectiooralp laiiewtshkow mg cigplead 1 Chountyagt Yegi on of t he
head suspension is assenbly; FIG 6 is an enlarged sectional view show ng
a head | C nounting HI€gi dn icf aa dreeab stisiensy b assanbly @ deebidihgkto a
second enbodi nent of the invention; FIG 7 is an enlarged sectional view
showi ng 20 a Headel Crevisteidny irtdgiconadd & HRRNShehsI YL Bssenbl y
according to a nodification of the invention; FIG i s, an enl arged

8
sectional vi ewasKeWdAE da Lonédd T AHRAT g T edton e Hefad suspensi on

| r . n - - - - . .
assenb y5 accord, gl%ﬁE?%?%ﬁ?%i?%%ééé@%i&? Qie&hghéﬁyggtkgg’second

principal surface side of the head suspension
assembly;

FIG. 3 is a perspective view showing the first
principal surface side of the head suspension

10 assembly;

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



-2S and FIG 9 is an enlarged sectional view showing a head |IC nounting
regi on of a head suspension assenbly 2 J UL 2006 6 according to stil
anot her nodification of the invention. DETAI LED DESCRI PTI ON OF THE) g JuL 2006

"I NVENTION A hard disk drive (hereinafter referred to as

5 an HDD) as a

disk drive wth a head suspension assenbly according to an enbodi nent of

the present invention, will now be described in detai

with reference to

t he acconpanyi ng drawi ngs. As shown in“FI& 1, the HDD conprises a case 12
10 in the formof 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

cl oses the topacaopeniimg db the ldaseothw cask fiZzdidon hefeilre e.g., two
magnetic disks 1is 16 for use as recording nmedia, a spindle notor 18 for
supporting andingkattiiog -t he magnetic di sks 16, and a plurality of head

suspensi on assenblies 20, each of which includes a
(mentioned |ater) for PEEHﬂhQDlﬁ?§FRﬁFT6@prgnF§ﬁdI

neti c head
PNt to each 20

magneti c di sk 16. The case 12 further has t herein earlng assenbly 22 as

a bearing portion, & vk 93 1950 %r | Q?ﬁﬁ%ﬁ%&ﬁ?%rr? ?E??%d Po*as a vCMm

24, a rapped | oadi nechanl n125 and a hoard unjt
assenbl ygpz supPort®)t e Redd Sdusiens vatbn 4 e

The bearing

suspen51on

assembly according to an embodiment of the present

invention, will now be described in detail with

reference to the accompanying drawings.

As shown in FIG. 1, the HDD comprises a case 12

10 in the form of an open-topped rectangular box and

a top cover (not shown) that is fixed to the case by

means of a plurality of screws and closes the top

opening of the case.

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



- 2S assenblies 20 allow ng rocking notion with respect to the magne
16. The VCM 24 serves to rock and position the head suspension as
20. The 2 8 JUL 2006

25 2
ranped | oadi ng nechani sm 25 hol ds each nagneti c head

“at a distance fromeach magnetic disk 16 when the head is noved to the

out ernost periphery of the disk. A printed circuit board (not shown) for 5

controlling the operation of the spindle notor 18, the VCM 24, and the
magneti ¢ heads through the board unit-217is-screwed to the outer surface
of the case 12. Each magnetic disk 16 has a di aneter of
65 mm 10 (2.S inches) and bears magnetic recording |ayers on
and | ower surf aeaped Nndiaviidualleyhafhem 2fadgndtdsc ek nMynest ooaxdad | y
fitted on a hub (not shown) of the spindle notor 18 and held in position

of the bottom wall

its upper

by nmeans of aadl anplisprinng EzZonT ke dhwmasagiatd olidilsKst 1143 Are rastdat ed at
a given speed by the spindle notor 18. As shown in FIGS. 2 to 4, each head

suspensi on

assenbloye20 tics threowvivded nwisth cat iahane ahde $uspensi on 28
The suspension 28 extends fromthe arm 26, having}its proxi mal end fixed
to the distal 20 end ofrittHeehrdh 151 s awed ditRyf oF

efhesi e bondi ng.

arm26 is a thin flat sheet that is fornmed of a materjal based on stainless

st eel suéh as 99%6’@1&1'1“‘1 Hé'9 !%rﬁﬂ%f% T g M Ybout i 3 mTm A
ciroul ar apertyre I, s pored: i) 4 e BAX IS8 Ao the. ARAE- The

10

15

20

25

unit 21 is screwed to the outer surface of the bottom
wall of the case 12.
Each magnetic disk 16 has a diameter of 65 mm
(2.5 inches) and bears magnetic recording layers on
its upper and lower surfaces, individually. The.
magnetic disk 16 is coaxially fitted on a hub (not
shown) of the spindle motor 18 and held in position by
means of a clamp spring 17. The two magnetic disks 16
are rotated at a given speed by the spindle motor 18.
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
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
the arm 26. The suspension 28 is composed of
an elongate leaf spring with a thickness of 100 um or

less. The distal end portion of the arm 26 has



.an elongate |l eaf spring with a thickness of 100 gmor I|ess. The distal end
portion of the arm26 has 2 8 JUL 2006 8 a substantially rectangu

opening portion 50 that penetrates the arm and the suspension 28. Z%QUL 2006
"suspension 28 may be of the sane material as and integrally with the arm
26. 5 The head suspension assenbly 20 includes a trace 32, which is fixed
to the suspension 28 and the arm 26, and a slider 34 and a head I C 37,
which are nounted on the trace. The tracé 32 is an el ongated belt-shaped
10 structure, which includes a lining plate of stainless steel and an FPC
for relaying (hereinafter referred to as a relay FPC) that is forned on
the lining plate samd::Mas a2 W ridrg papdlern.opldrei ig aser 82on scdi xiedc t o t hose
respective surfaces of the suspension 28 and the armis 26 which face the
surface of thepmagnretdte diste Hm andi e endpdnonon hes di sTaé end of the
suspension 28 to the mddle portion of the arm 26. A sol dering pad

portion 35 thatsuspeprsovirdex ore\t Hee prioxtihnalsame pot¢tbal ofstéedtrace 32
extends outward fromthe 20 arm 26. Further, a radiator plate 36 is
provi ded on tHeteagmwrllsurfidde ©Gre tdhiam Surface of the trace 32 which faces
the surface of the magnetic disk 16. The radiator plate 36 is forned of
copper, for exanpleﬁhﬁuﬁ@%ﬁﬁ%ﬁ%&e¢ﬁ%ﬁnr%ﬁ%%%%ﬁyf?gniﬁﬁéuﬁééda bEafe 37

The radiator plate 36 is forned havintcl1 ,
32, which is fixed to e suspension 28 and the arm

26, and a slider 34 and a head IC 37, which are
mounted on the trace.
The trace 32 1s an elongated belt-shaped
10 structure, which includes a lining plate of stainless
steel and an FPC for relaying (hereinafter referred to
as a relay FPC) that is formed on the lining plate and
has a wiring pattern. The trace 32 is fixed to those
respective surfaces of the suspension 28 and the arm
15 26 which face the surface of the magnetic disk 16, and
extends 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



- substantially the sane width as the trace 32, and extends on the trace 32
ranging froman internediate JUL 9 portion of the suspension 28 to_an
internediate portion of the aim26. As nentioned |later, the relay 2oy W%
"the trace 32 has the wiring pattern that includes a plurality of 5
conductor wires. Each conductor wire is provided with a pad portion to
whi ch each magnetic head is connected and a pad portion to which the head
IC 37 is connected. Further, a solderingSpad portion 3S of the trace 32
constitutes a connecting end portion of the 10 trace 32, and has a
plurality of electrode pads equal in nunber to the conductor wires. As
shown in FIG bYorttie d derd g gyach piort i 2 38 drs odmemwwt@kt® a main  FPC
19 that extends fromthe board unit 21. The slider 34 is nmounted on that
surface (secongortsopriofcigied «sur face) of the trace 32 which faces the
surface of the magnetic disk 16, and is supported on the distal end
portion of the suspésiman2aned negheti ctireate} sy fBrCusé Beghrace 32

el ectromagnetic conversion elenent is forned on the distal end face of 20
the slider 34. hEsedtheodds 1319 i tRigheiiat hewdl udeare Rbwhetied $o the pad

portions in the wiring pattern of _ the relay FPC by ultrasoni ondi ng such
as GBB @gold-ﬁ@quﬁﬁﬂﬁrﬁﬁ?esﬁua%ﬁ??kﬁogﬂp'Ep{wﬁﬁgétbﬁa?ﬁotheﬁaﬁ ic

disk 2516 by at Qaeadsl%)sdprecr}LSoinor}:oZng}IPé}{meda&g n?ac_![r?e figprrleiaarf 'iwggnnected
and a pad portion to which the head IC 37 is
connected. Further, a soldering pad portion 35 of the
trace 32 constitutes a connecting end portion of the
10 trace 32, and has a plurality of electrode pads equal
in number to the conductor wires. As shown in FIG. 1,
the soldering pad portion 35 is connected to a main
FPC 19 that extends from the board unit 21.
The slider 34 is mounted on that surface (second
15 principal surface) of the trace 32 which faces the
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 1lift the

magnetic head 15 for a substantially fixed distance



.the HDD is operating, the slider 34 serves to lift the magnetic head IS
for a substantially fixed distance 2 8 JUL 2W5 10 .above the magnh@tjut 2006
di sk surface by the pneumatic pressure that is generated as the magnetic
"disk 16 rotates. The magnetic head 15 used is a conposite, separate-type
magneti c head that includes an MR 5 el enent (magnetoresistive-effect
el enment) for reproduction (read) and a thin-filmhead for recording
(wite). The head IC 37, which has an-angldifier, wite driver, etc.,
built-in, is mounted 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 papdventoé mhen51$pedss®nSzgtdtﬁebweéﬂe bPgegmats chel d in the
opening portion 50 that is formed in the suspension 28 and the arm 26. 15
As shown in Fli&reSsurhethpacés3gensraitred ato thife MagieféRsif 28 and the arm
26 in a manner such that a lining plate S1 of stainless steel, is in
contact with theatespecthoensapridéesherpct e §§§§eﬁ§|§n92?99ﬁ}WQKa arm 26
A relay FPC 52 that constitutes the trace 32 20 |nﬁludes a fjrst insulating
| ayer 54a of petprhRHE-EYPet WegPPﬂ%éCf Befed toa 4 AE ey 30 51, a wiring
pattern 43 forned of a conductor er o sul at i Iayer and a

second |%sulat?ﬁ@m?8§eﬁmgﬁBEt§Eﬁéﬁﬁ §¥&_§ﬁf%ﬁ& ﬁﬂﬁ?ﬁ@xﬂa%iéin Further, the
25 radi at or plate Sguc%lflx rea tg%dQUt% 1§P%ﬁ%ﬁ? ély%r recording

(write) .
The head IC 37, which has an amplifier, write
driver, etc., built-in, is mounted on that surface

10 (first principal surface) of the trace 32 which faces
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 surfacee 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 54Db
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.



.trace 32, that is, to the outer surface of the second insulating |ayer

54b. 2 8 JUL 2006 An opening portion 54 that penetrates the arm2®8 Uid206e
suspension 28 is substantially rectangular and has a plane area greater
“than that of the head IC. The trace 32 is fixed to the arm 26 and the
suspension 5 28 so as to cross the region over the opening portion 54. In
the nmounting region for the head I1C 37, a first opening 58a. that has a

pl ane area greater than that of the headi1C 37 is formed in the |ining
plate 10 S1 and the first insulating |ayer 54a of the trace 32, and
comuni cates with the opening portion 50. Further, the wiring pattern 43

and the second i nsuylatdigh1ayesobdnares fof aed, dawt Agr 8s seeendrmopeni ng
58b that has a plane area greater than that of 15 the head IC 37 and

smal | er than thad ehd hadddarstioropmiing H8ast Aitiei SECp Ntk openg nda 58md s
situated inside the first opening 58a. Thus, a part of the wring pattern
43 i s exposed thast ke plnsideawfa tdmeatfdr sthaperhaly &Bathé&uneher ibre, the
radiator plate 36 20 is |located so as to close the outer end of the second
openi ng 58b on Thige tgjadee of2 tihe fepretic Wiske ds. 2 Thendieblte | ©187ehasona mai n
surface on which electrodes 40 are provided, and a rear surface opposite
the mai nSsurfaéd. sStheshdwl ¢©BY the |[mEt@ 2§ nthdecPerstJand second

openi ngs 58a and 58b, and its entire rear surface is fixed to the radi ator
portion 54

In the mounting region for the head IC 37,
a first opening 58a that has a plane area dgreater than
that of the head IC 37 is formed in the lining plate
10 51 and the first insulating layer 54a of the trace 32,
and communicates with the opening portion 50.
Further, 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.



.plate 36 with a thermally conductive adhesive 42. 2 8 JUL 2M 12 ;s

el ectrode 40 of the head IC 37 is connected to the pad portion ofé fhdJL 2006
wiring pattern 43 by nmeans of a wre 44, for exanple. The head IC 37~ is
“conposed of a bare chip with 5 a thickness of OO to O5 mm A seal ant 46
that is poured into the opening portion SO and the first and second

openi ngs 58a and 58b covers the entire outer surface of the head I1C 37. A
resin called underfill that has exceld ent2insul ati ng properties and good
10 thermal conduction is used as the sealant 46, for exanple. The seal ant
46 that fills the opening portion SOis in contact with the arm 26 so that
heat from therhead cll€c3¢ccian due dir ansf ergetl 1O I'he aAravrtectlde twad
suspensi on assenbly 20 constructed in is this nmanner is attached to the
beari ng assenbltyne2®aidn poa tmemnerf sueh Wihatng dais eofn the hearearg asSenbly i s
passed t hrough the aperture 30 of the arm 26. The soldering pad portion 35
of the trace 3%iirse ddnndotredxampltche nain FPC 19 that extends fromthe
board 20 unit 21. Thus, the magnetic head 15 and the head IC 37 are
connected el ectri caITll”yE theachel boat d urdempased of e MHDDE t G bRIgH. Ehe wi ri ng

pattern 43. \Wen the head sus@p,\)ﬂenm on assenbly 20 is rocked around the
beari ng assentdl yP2ZKERSEhO VAP, tq He highet ife FRHEPNS 25 Siphort ed on

the distal end portio f the suspension 28 is ved subsi ant
r adi al dlrectl@%ugﬁ nn o the opening portion 56n€n the Ef}séég$¥ in the

second openings 58a and 58b covers the entire outer
surface of the head IC 37. A resin called underfill
that has excellent insulating properties and good

10 thermal conduction is used as the sealant 46,
for example. The sealant 46 that fills the opening
portion 50 is in contact with the arm 26 so that heat
from the head IC 37 can be transferred to the arm 26.

The head suspension assembly 20 constructed in

15 this manner is attached to the bearing assembly 22 in
a manner such that a hub of the bearing assembly is
passed through the aperture 30 of the arm 26. The
soldering pad portion 35 of the trace 32 is connected
to the main FPC 19 that extends from the board

20 unit 21. Thus, the magnetic head 15 and the head IC
37 are connected electrically to the board unit 21 of
the HDD through the wiring pattern 43. When the head
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



-the magnetic disk 16 and faces a desired track on ]
_ _ the 2 8 JUL 2W6
surface. In this state, information can be recorded in or reprodacoéimrmk

the magnetic disk 106. According to the head suspensio

HDD constructed in this manner, heat generated frgnl 5 ?hgsﬁg23|YC?gg the
during operation of the HDD is transmtted 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 i§ 3i3r - cool ed by neans of an airfl ow
generated over the 10 surface of the magnetic disk, while rotates at high
speed. Thus, heat can be released efficiently. Further, song{of heat ’

generated fromitbe headak€.371ns thdisf Blieed  t ¢ ERE M THO%
and radiated to the outside through the arm W the sealant 46

. . [ hus, heat, fro 15 head
| C can be radi atedrrede iaf Prcir€RELELEGef S t Hi?e%neeqimc LB %
head 1C 37 has therein the wite driver,and the |ike erer%%e rount ed

of heat, thereforeRAcaEdishdRsi it f%e%dsqﬁpeerfsljléjfc%ﬁ%?ﬁ l eﬁgstrp%ent g

[ heat e
excessively, and these el t , e
heat. Further, HDke C}Q@é(f?.’p%r{%% islglcﬁgb]gsfétﬁaonorpr ev%ae@eééﬁégé)@é@gfﬂﬁﬁ orned by

er, >
n
of the magnetic disk 16, a he s1d opposite the surface

in the Suspendifsh e8¢ {lﬁea r%n%g.os‘%\;%angi: éo%%ﬁ@%@@Eﬂé ng_portion SO

S eavy I npact 25 acts on the
HDD, theref head [ [
o, t S:gvgafﬁ?aonlsln{isétoe% bCeC;t vgen e pj§t§73@n§li;§ hengagneti c di sk 16

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 ke

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
1c 37 and the magnetic disk 16 can be prevented.

Since the sealant 46 covers the head IC 37, moreover,



. Since the sealant 46 covers the head I C 37, noreover, 2 8 JUL 20 14 broken
pi eces, if any, of the head IC that is conposed of a bare chip cdnBplL 2006
prevented fromfailing onto the magnetic disk 16. Since the head I1C 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. Normal ly, 1tdhe-arm 26 has a thi ckness equal
10 to the sumof the thickness, 0.25 to 0.3S mm of the armitself and

t hat of the suspension. In the case where the head IC 37 is held in the
openi ng portiopr8Qenopithesar iy therebdr ehecanek@ Wit hhatt hisckregs safd 0. 20
to 0.30 nmcan be used as the head IC without is influencing the gap

bet ween the head kCoand thep nmagneki préivek tedr fface. fEAUS Nt e tpr ddwct i vity
of the head IC can be inproved, and the incidence of defects during

di ci ng operatimagoahibedhs%eﬁéd I n consequence, there can be provided a
head suspension 20 assenbly that ensures reduction in manufacturing cost
and i nproved reliabBhiincg ang @ﬁdHDDCbﬁGVﬂGEGQH#U$th9 P erhe ¥ ol | owi ng
is a description of a second enbodinent of the invention. According to the
present 525 enBeaLABAt 20as 1§hHRIN Sirn DEREETS, @§5ﬁ8§&ylép§Fqgi é?l n an

openi n ortion SO that penetrates uspe
P gp the HDD, sg that assembﬁy %f¥ié€ency 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
10 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
15 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. 1In
consequence, there can be provided a head suspension
20 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
25 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



. 28 and an arm 26. The opening portion 50 has 2 8 JUL 2M6 a substantially
rectangul ar plane area that is greater than that of the head IC. 8 Julc g0082
is fixed to the arm 26 and the suspension 28 so as to cross the region
“over the opening portion 54. 5 In the nmounting region for the head |IC 37,
an opening 58 having a plane area snmaller than that of the head IC 37 is
formed penetrating a lining plate 51 and a relay FPC S2 of the trace 32.
The lining plate 51 and a first insufatil®dg lFayer 54a have a plurality 10
of small openings 60, which are situated around the opening 58. The

openi ngs 60 are opposed individually to connecting pad portions of a

W ring pattern: 4ulsetathatlihereonnegtilpg padnportrieensharte iexposedetro t he

i nside of the opening portion 50 through the is openings 60. Further, a
radi ator pl atetl3nishébcatetihesbead £6.cl 8sérehe oudt es éndedf tchéhepeni ng
S8 on the side of the surface of the magnetic disk 16. The head I C 37 that
is held in theaopeafngndpbhei 6HSBENFEON0EAt 668 88 tife CtrPrg6e LB €94 Ofanner
such 20 that its rear surface opposite the surface that carries el ectrodes
40 thereon i s 9YeEokRacPPRNERIt RETLEPRI R§-pl ate 51 and covers the opening

S8. Further, the head |C 37 is fixed to the radiator plate 36 wth an
adhesi ve® 62 that fiFPstReTOpENIIRG 583198 ﬁra&ﬁﬁth¥“§ﬂ¥h%5hod”1hermm
conduction is used, as Ehs adhesi ve.62. Each el e Hrod h40 %% %hefhead | C 37
i s connected t 3P EBANBEL I'AY -PTd *pSrHE16n 26F 3t KT 'ang ah that o

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 around the
opening 58. The openings 60 are opposed indivigually
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, i
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 1s 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 poertion of the wiring



-2 8 JUL 2W 16 pattern 43 through each correspondi ng opening 60 ~by
means of a wire 44, for exanple. The second enbodi ment shares othe2 8 JUL 2006
configurations Wth the first enbodi ment described above. Therefore, 5
"like reference nunerals are used to designate |ike portions throughout the
drawi ngs, and a detailed description of those portions will be omtted.
According to the second enbodi nent arranged in this manner, heat generated
fromthe head 1 C 37 during 10 operationld the HDD is transmitted to the
radiator plate 36 via the adhesive 62. The radiator plate 36 is

air-cool ed by neans of an airflow generated over the surface of the
magneti ¢ di sk, pwhitelrr dtlattesrcatgh laghn speede spkhusindheatercang b&o riey eased
efficiently. is Even in the case where the nounted head IC 37 rel eases a
| ot of heat, theeefsord, a he rsudifonsicon 2&mmd: the |ike cannot be heated
excessively, and these el enents can be prevented from bei ng defornmed by
heat. The second et TEFRNE ATPHIOVIRIEL t Hea Bafree ot der CPuhETNHAE1I20S and

effects as the first enbodi nent. Accordi nc%e% 0 the second enbodi nent,
mor eover, a patt ' Hife tiriade SR emEits BEtedEd mPhead 1 837 L t he

201 oo plate e So e b dechan el sLrenaih,of the, pepd | C rount ng
enbodi ment, a %%¥€¥8n5‘¥ﬁ¥%ﬁéﬁo&%rﬁﬁérhégwfﬁg%Jiﬁﬁh 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



-2 8 JUL 2M 17 with excellent insulating properties and good thernal
conduction may be used to cover the entire outer surface of the ﬂdthLghﬁ
37. The present invention is not limted to the 5 enbodi mnents descri be

~above, and various changes and nodifications may be effected therein

Wi thout departing fromthe scope or spirit of the invention. As shown in

FIG 7, for exanple, the trace 32 may be conprised of the relay FPC 52

al one without using any 10 lining plate.lAlternatively, the trace 32 that

includes the Ilining plate 51 and the relay FPC 52 may be | ocated so that

the relay FPCis in contact with the respective surfaces of the arm 26 and

t he suspensi onw28h lex dchi serits icesd,a ttiey Ipmioey ol et e rvan codibt ke asa la

radi ator plate. As shown in FIG 8, noreover, the head I1C 37 may be

mount ed so thatoncsiateion sunf dee uset tgarcdesr tte «lleicte odeset hereon i s

situated on the trace side. In this case, the first insulating |ayer 54a

has 20 a pl uralsiEryfase sifaliheop@fichds 64/ - which are situated opposite the
connecting pad portions of the wiring pattern 43 ,|nd|V|duaIIy The head

IC 37 are nounted on'§ HF§T%te lﬁe%hbolcheSeTP%Et PRresedf Lehelhead IC s

connect g 10, LI, TG, POLISLI 43,1 8 TEIEL, S 25, el bups, g6 for med
openi ngs 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
10 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 cf the arm 26 and the suspension 28. In this

15 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

20 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

25 that bumps 66 formed of a solder ball each, for
example, are located in their corresponding openings

64 and soldered individually to the connecting pad




- 64 and soldered individually to the connecting pad 2 8 JUL 20M 1L portions
of the wiring pattern 43. Further, a radiator plate 36 that res rfolidls 2008
ones according to the foregoing embodi ments is fixed to the outer surface
“of the trace 32 that faces the surface of the 5 magnetic disk. In this
arrangenment, heat generated fromthe head |C 37 can be transmtted to the
radi ator plate 36 through the trace 32 and di scharged efficiently to the
outside through the radiator plate 36.- EMéh im the 10 case where the
mounted head 1 C 37 releases a |lot of heat, therefore, the suspension 28
and the |ike cannot be heated excessively, and these el enents can be
prevent ed fronpbeicngndefodr be by rheat paltn.c«eacH of thhe terdodiarent s descri bed
herein, the is outer surface of the radiator plate 36 nay be nade
irregul ar by eteHiipgoar rillag el iBloe thas sheammbles|t@e Pned adisdigaseiot he
surface area of the radiator plate 36 can be increased to inprove the heat
radi ati on perﬁbﬁnﬁ@é@gOF@ﬂtW@POdﬂW@nﬁésGétﬂﬂVéKhﬁKeﬁhﬁspwﬁeﬁhe 20

radi ator plate, adhesive, re not limted to the ones described in
connection wt ﬁulrl#écﬁoroégélhﬁg trélr?@o&lzrrén”t‘% Lt sy o Wl atd f d5°% equi r ed
from other materials. Additional advantages and nodifications will 2S

readi |y dccur PESPRGESE SXi%¥ed in the art. Therefore, the invention in its

broader aspects is qptéﬂfgt§¥%§ﬁ%ement, 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



.the specific details and representative enbodinents 2 8 jut 2W 1% shown
and describred herein. Accordingly, various nodifications may beZnfidbl 2008
wi t hout departing fromthe spirit or scope of the general inventive
“concept as defined by the appended clainms and their equivalents. 2 8 JUL
M6 20 CLAIMS 1. A head suspension assenbly conprising: an arm 5 a
suspensi on extending fromthe arn an opening portion penetrating the arm
a trace having a wiring pattern sandwichéd® between insulating |ayers,
| ocated on the armand the suspension, and extendi ng opposite to the
opening 10 portion, the trace having a first surface situated on the side
of the arm andstbensuspensison iand dcyedond rsutfrace dli,uatad @pposite the
first surface; a head nounted on the second surface side of the trace and
situated on a dbsgtdlcendcper tiagn bef rtalle Wi%hsuspergicorirgy riadimatore pl at e
attached to the second surface of the trace and extendi ng at | east
opposite to thepopeni ng sgore of, tded seiegad |11CvVepdatwsd danadE ogeni ng
portion and 20 connected electrically to the wiring pattern of the trace;
defined by the appended claims and their equivalents.



- wherein the trace has an opening penetrating the trace, comrunicating with
t he opening portion of the arm and having a plane area greater qun t@&%
of the 25 head IC, and the head ICis located in the opening and “f e
“the radiator plate with a thermally conductive adhesive; and wherein the
head I C has a main surface carrying eleegprodes thereon and a rear surface
situated on the 30 opposite side of the main surface, and is fixed to the
radiator plate with the rear surface O?Bg%ﬁg to the radiator plate. 2 8
JUL Mb 21 2. A head suspension assenbly according to claiml, wherein the
opening of the trace includes a first opening which is situated on the arm
side, has a plane _area greater than that of the head | C, and exposing a 5

part of the wiring path 5Pt CHIRETHGUS TIHNY SRR 2T ti on; and a
second opening sityatgd,.inside the first opening and having a plane area
smaller than that of the first opening and greater than that of the head
| C; and 5the head d Guspdrotiatreceitrendind ifrisim driee sagond 10 openi ngs, and
the el ectrodes of the and | C are , cannegt eq f()tggévgéﬁng pattern through
the first opening" $PA NS Suspendion assentl y conpri'sing: 15 an arm a
suspensi on ext endiahg dddmnidigiray g Wi ioperpatg: uor tdardyiettedd aethgedrhe arm
insulating layers, located on the arm and the
suspension, and extending opposite to the opening
10 portion, the trace having a first surface situated on
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
15 suspension;
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
20 connected electrically to the wiring pattern of the
trace;
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 the
25 head IC, and the head IC is located in the opening and
fixed to the radiator plate with a thermally conductive
adhesive;
and wherein the head IC has a main surface carrying
electrodes thereon and a rear surface situated on the
30 opposite side of the main surface, and is fixed to the

radiator plate with the rear surface opposed to the

radiator plate.



-a trace having a wiring pattern sandw ched between insulating |ayers,

| ocated on the arm and the 20 suspension, and extendi ng opposite an tJbg 2006
~opening portion, the trace having a first surface situated on the side of
the arm and the suspension and a second surface situated opposite the
first surface; a head nounted on the secend surface side of the 25 trace
and situated on a distal end portion of the suspension; a radiator plate

attached to the second .surface of _.the trace .and extendi at_le

opposite to the o%e‘nir})‘ngheaporsﬁsoone;ns&no foss}nﬁbela?g a\cg ro%gjfde?%ol nc%%%ﬁ)’peni ng
portion and coeMwaiad ®leadgdmiald yoft anderddd nhqlaides m of itde trace; 2
8 JUL 2006 22 wherein the trace has an_opening penetrating the frace,

conmuni cati ng VAR iHE P N portiEdion HMC #1 SHF hdA @ P Pihe area
smal | er than t hatedf Adif o 16athd Gnand £ hendiaahd G S JMUMEShOMmd he trace

so as 5 to close the opening and is fixed to the radi at or plate Wwth a

thermal | § condustitves faditesiwder frid Igatyt atre toperd nigys weeralf thdeopaind C has

a main surface carryingi?ﬁ%ectrodes t hereon and a rear. sur aqﬁggi%uated on
t

the 10 opposi t @& dePbF Fren F LU FARE T S S HTht 88 6 T with
the rear surfacpHappasethd hdind raGesamnth Wergidl tde tHacechas & the

plurality of another
first opening and greater than that of the head IC; and
the head IC is located in the first and second
10 openings, and the electrcdes of the head IC are
connected to the wiring pattern through the first

opening.

3. A head suspension assembly comprising:
15 an arm;

a suspension extending from the arm;

an opening portion penetrating the arm;

a trace having a wiring pattern sandwiched between
insulating layers, located on the arm and the

20 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
surface situated opposite the first surface;

a head mounted on the second surface side of the

25 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
portion; and

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

trace;




- openi ngs comunicating with the opening portion of the armand allow ng a

part of the wiring pattern to be 15 exposed, and the el ectrodes of2t8hgyihead

1 C are connected to the wiring pattern through the another openings. 4. A
head suspension assenbly conprising: an arm 20 a suspension extending

fromthe arm an opening portion penetrabbng the arm a trace having a

W ring pattern sandw ched between insulating |layers, |located on the arm

and the suspension, and t endi n osite to .the opening .25 rtion, the
trace having a fi MUt 2%196 s'rté\.f%t 3%%0@“ tHe Stk poefonetr}f{eagcafrrfﬁ ant t he
suspensi on and & 2eCoNhbmnfiH f@0E 1y twiadied ppasdding o first strdiase; a

head nounted on the second surface side of the trace and situated on a
di stal end portd@h ¢ind HavRW susPeas Grean Furli @ ortimttd al tache® t o t he

second surface gf,q the L ahax onding @l l@asto PRags! {840 d0e, openi ng

portion; and 2 ocated 1 n the opening portion and
connect ed el ecttd caldse ttthd hepemimgprhtiserii:ofd tthe the ace]iather gpatde
head | C has a nui

surface rrying, 5 el ectrqdes, therean and .a rear surface
situated on thé’ltgbr?osﬁkfeerr%‘? o?or?q%c%‘f% as(ﬁ"fefsdcvee, AR ted on the
trace with the Jpify sy face opposed to the trace, and
wherein the head IC has a main surface carrying
electrodes thereon and a rear surface situated on the
10 opposite side of the main surface, and is mounted on the
trace with the rear surface opposed to the trace;
and wherein the trace has a plurality of another
openings communicating with the opening portion of the
arm and allowing a part of the wiring pattern to be

15 exposed, and the electrodes of the head IC are connected

to the wiring pattern through the another openings.

4. A head suspension assembly comprising:
an arm;
20 a suspension extending from the arm;

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

25 portion, the trace having a first surface situated on
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

30 suspension;

a radiator plate attached to the second surface of

the trace and extending at least opposite to the opening

portion; and



-the electrodes of the head |IC are connected to the wring pattern through
openings fornmed in the trace. 10 5. A head suspensi on assenbly coa‘p’r Ub!lr?&lﬁ
~an arm a suspension extending fromthe arm an opening portion penetrating
the arm 15 a trace having a wiring pattern sandwi ched between insulating
| ayers, located on the armand the suspension, and extending opposite to
the opening portion, the trace having a first surface situated on the

side of the arm and.the ensi.on, and second surf.ace sjtuated
opposite the firsfigﬁ?¥%2%$ éxﬁgﬁﬁiﬁﬁhn é%()ﬁﬁﬂﬁ§?§§%gﬁgﬁéﬁﬁ?%ce si de of
the trace and &rrsaitedd Gl ectisdallenth paid ivinr iofg the: tstispensiton; a

radi ator plate attached to the second surface of 25 the trace and extendi ng
at | east opposi%3% the opening portion; and a head IC located in the

openi ng_portion a%eféiweﬁ{@%@écfcfdik%aé | ot N ddh e pat sl of the

trace; 30 wherein e trace has a netallic lining plate | ocat'ed “ on one of
t he i nsubati ng dlpmr=ndeaheidrgary pidtae b nguliooat editivetcohtacttie t h t he
SUSpenSion andégg%éﬁgg 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 connected to the

wiring pattern through openings formed in the trace.

10

5. A head suspension assembly comprising:

an arm;

a suspension extending from the arm;

an opening portion penetrating the arm;

15 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
the side of the arm and the suspension and a second

20 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

25 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
trace;

30 wherein the trace has a metallic lining plate located
on one of the insulating layers, the lining plate being

located in contact with the suspension and the arm.



