;z{e3e{V{S406FT=E2 TI TLE OF THE | NVENTI ON HEAD SUSPENSI ON ASSEMBLY, HEAD
STACK ASSEMBLY AND DI SK APPARATUS BACKGROUND OF THE | NVENTION 5 The present
invention relates to a head suspensi on assenbly having a hea

end for recording and reproducing information in/froma disk mﬂuﬂmﬂwuﬂgad
stack assenbly conposed of a plurality of stacked head suspensi of.. .
assenblies, and a disk 10 apparatus havi nj a head stack assenbly. A" a
conventional head suspensi on assenbly having a head at the front end for
recordi ng and reproducing information in/froma disk nmedium it is known
that a recess is nmade at the mmddig off apsuspemsiTaoNnsuch 15 as a | eaf
spring provided at the front end of an arm swng by an actuator, and a head
| C whi ch drivegEabhedadPENSYONedSSEMBLE , f HEAD SMACHS ASBEMBLIPAND O SKS
contained in the recess (for exanple, refer to US patent No. 6,437, 944,

B2). 20 By pro®?P&@AR§T&Shead IC in a suspension, the wiring between the head
and head |1 C can be shortened, and the influence of noise on the wiring can
be reduced. Further, by naki BYCRCR@EERBSOF nTiHheIBVEBRERSYon and pl acing a
head IC in the recess, the 25 head IC projection height can be nmade | ower
than theSheight of (The megsent ilnvemtiogomedrde® s chatW@a@ase of not

providing a recess, sufficient space ¢an be rOV|ded betmeen t he
head | C and na&HéP?@S&P§kaF§@EPéH hear-By, atﬁ@édpﬁév§ ﬁ§°&§fé%¥% foZused by
contact between the head | netic .disk. However ssary to

bend a suspensF8ﬁ°F81§gtP§ rgpﬁg c%PﬁdéPfPEmﬁtﬁg&l&H/ﬁFPW'3 5 response

medium, a head stack assembly composed of a plurality
of stacked head suspension assemblies, and a disk

10 apparatus having a head stack assembly.

As a conventional head suspension assembly having
a head at the front end for recording and reproducing
information in/from a disk medium, it is known that
a recess is made at the middle of a suspension such

15 as a leaf spring provided at the front end of an arm
swung by an actuator, and a head IC which drives
a head provided at the front end of the suspension
is contained in the recess (for example, refer to
US patent No. 6,437,944, B2),.

20 By providing a head IC in a suspension, the
wiring between the head and head IC can be shortened,
and the influence of noise on the wiring can be
reduced. Further, by making a recess in the
suspension and placing a head IC in the recess, the

25 head IC projection height can be made lower than the
height of the head IC itself, compared with the case

of not providing a recess, sufficient space can be

A

*G00002*




to cancel changes in a gap in order to keep a gap constant between the head
and nedi um surface when floating the head slider against the nedium Thus,
if the head IC is nounted on the suspension as described 10 above, this
causes a problemthat the response to trace the head slider to the nedi um
becomes bad. Nanely, the suspension is required to have a high response to
trace speedily the head to change in agap, and the nounting of the head IC
on the suspension 15 is di sadvantageous to i nprovenent of the response.
Further, it is thought technically inpossible to nmount the head I C on the
suspensi on whi beoRaidetabeitigea RhghheaspansendBRaGhSWWMARY KO oEHEed

| NVENTION 20 It is an object of the present invention to provide a head
suspensi on asseghlryyon thiisc brelveatiag defepenentsedabybeomuaated near a
head whil e keeping a high response to changes in a gap in order to keep a
gap between t héeligagnamdembeiadmI Ca andathaginadk casisekbl y 25 having a
plurality of the head suspension assenbly, and a di sk apparatus having the
head stack assenblyHoweverderltt d sadisicess attie teb Pl ectspreasiead to - 3
suspensi on assenbly according to an enbodi ment has a head suspension
assenbl ySwhi ch tha§ea hbg@dats iKef tonf BRE S WiddordidRgakdSPORSSduci ng
information in/froma disk-l1ike nmedium and noves the head al ong 5 the

surface of the tRedeisedy CORNFFSNGD CodfP SPnGT e s FSp&rSPoR 198Fe a | eaf
spring having the head at .the 'front end; an_armlike thin.plate

suppor ti ng andCPPfFﬁﬁ%t%?tﬁ§§@ &g b@aghéngh§E§H§WbﬁFr 5% it i ng hol e
made in the arm.far .co i_ni | ectr.oni. 0 co e
electrically tghpﬁglﬁ'aE%eAg%%¥§%ﬁgd%% F%%J§E%V§§%%%% |E%Ht, e%g%tgg%ic

conponents ar e gt aiNedd N A rdiridld oaolt%eofsﬁ@e%féq?%ia@ RIRAey and

fixes a suspension, and a head can be traced with a high response to
changes iipn a gapolR,betwrendiie smedigipars head pHvidedatsd ke front end

of the suspension, conpared with the case where el ectronic conponents are
mount ed on a suysPERSItR hdead islaack asseimiediase Waliodg:d ®aan enbodi ment

of the present invention has a head stack assenbly 20 having a structure in
whi ch two head Nansignsithie assgpdies decaradjuigdd tod daned aahd g3t acked so
that second surfaces of the armface each other, wherein the electronic
conponent pr oj ewtseebriseorha Herdde tspegdidle tdfe drechdad ahwsygensimo® assenbl y
fits into the 25 fitting hole of the other head suspension assenbly.
According to tis@mabeve dffsodiaveriiing o Hdwd haagt I Gedetlyy SUSREGHSTAUct ed
to fit the projected portions _ _
15 "is disadvantageous to improvement of the response.
Further, it is thought technically impossible to mount
the head IC on the suspension while maintaining a high
response.
BRIEF SUMMARY OF THE INVENTION
20 It is an object of the present invention to
provide a head suspension assembly on which electronic
components can be mounted near a head while keeping
a high response to changes in a gap in order to keep a
gap between the head and medium, a head stack assembly
25 having a plurality of the head suspension assembly,
and a disk apparatus having the head stack assembly.

In order to achieve the above object, a head



- 4 of the electronic conponents contained in the fitting hole of each arm
of two head suspension assenblies in the other fitting hole, and the

di rension of the head stack assenbly along the stacking direction can be 5
reduced, and the apparatus structure can be nade conpact. Additional

obj ects and advantages of the invention will be set forth in the
description which follows, and in part-w3| be obvious fromthe 10
description, or nmay be | earned by practice of the invention. The objects
and advantages of the invention may be realized and obtai ned by nmeans of

t he instrument sukspeasiand aceahbngt nersrpgahb ¢dl anl yrpoidimed tot s

herei nafter. 15 BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG The
acconpanyi ng deahends suwbietls iane asseobper ahédhi haand temst iattutthea part of
the specification, illustrate presently preferred enbodi nents of the

i nvention, andftrogét kad Wiorh relse rgéngr andd espriogiicdn g2 ngiorea tdlsgve and t he
detail ed description of the enbodi nents given below, serve to explain the
principles of théfirapent dédsk-Ei&e Meddug, penshaevioge thice Wesidowiliogda

di sassenbl ed hard di sk drive according to 25 an enbodi nent of the present

i nventioR; FIGthe sgraseard FhewrehidmhEyd SYFeRdi o CHPLFNY
incorporated in the hard disk.driv d frama

magneti ¢ di sk; 2FPESPETSsCF &&Foﬁlaﬁg%'59}9%@'E%§%Jé$§%%§§gﬁﬁi enbly of
FLS 2 v oved LLOMAG ROSiAe S0 El & e 13,0 bediamam ahow o
512 Por LY TR S BELAPSAL) e MR NI 4 1e AL o N 1L g
is a sectional phiewnGle alongd ings 13 \élon'ta\ilniQIg RiGeRctafhic
10 component connected electrically to the head.
According to the above embodiment, electronic
components are contained in a fitting hole of an arm
which supports and fixes a suspension, and a head can
be traced with a high response to changes in a gap
15 between the medium and head provided at the front
end of the suspension, compared with the case where
electronic components are mounted on a suspension.
A head stack assembly according to an embodiment
of the present invention has a head stack assembly
20 having a structure in which two head suspension
assemblies according to claim 4 are stacked so that
second surfaces of the arm face each other, wherein
the electronic component projected from the fitting
hole of one head suspension assembly fits into the
25 fitting hole of the other head suspension assembly.

According to the above embodiment, the head stack

assembly is constructed to fit the projected portions



FIG 7.is a sectional view cut along lines VII - VII of FIG 5. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Herei nafter, detailed explanation will be

gi ven 15 on an enbodi nent of the present invention applied to a hard di sk
drive 1 (hereinafter referred to as HDD 1) as a di sk apparatus with
reference to the acconpani ed drawi ngs. As shown in FIG 1, a HDD 1 has an
airtight flat 20 rectangul ar case 11. dhedcase 11 has a case body 10 like a
rectangul ar box with the upper side opened, and a top cover 15 like a
rectangul ar plate which is fixed to the case body 10 by a plurality of
screws 16 and elfogsge khectppercerdn@parntg ebnthéneasenbety ¥attdhg
Contained in the case body 10 are nmagnetic disks 12a and 12b as nmagnetic
recordi ng medi ao(l@di k- daicke amediod) tioe heladaktepengdner acalkmp lriefserined to as
a - 6 magnetic disk 12), a spindle notor 13 (a first notor) which
supports and r ¢hat eshelreSe tirrgnyethiod edi sksl the aiplemsdlont pf dhembgaet i c
heads 22 (head) which record/ reproduce information in/fromthe nagnetic

di sks 12, 5 a Béadkstacerddyemionpgl £hghistiacidvabldi reghdent aphdemagneti ¢
heads 22 over the magnetic disks 12a and 12b, a voice coil notor 19 (a
second mBtor) EREMEERaf BEC Hher @Pped atysas ta VEEMTEY CakhPéh Maskeat es and
positions the head stack assenbly 14, a ranp | oad nmechanism 18 10 which
keeps the nagnéFW@aﬁgad 22 at a retreated position away from magnetic di sk

12 when the magneti ad 22 nmoves to the outernost perdphery of the
magnetic disk 12, a acrﬁ(?‘rtﬁls O\f(WeeCsRﬂ b Wr%ﬁeé{) Q;e% ery of the
magneti c di sk i n .t r.f.a di i Qn, i i.aJ.atch qgghanisn120
whi ch keeps thégﬁggﬁngﬁhzﬁjgsgghb f fﬁﬁﬁ%lﬁﬁé1§%§r4§§€§;§§£§ ﬁgh, and a

flexible printedgiful tantgpgrrpgg}itt whih 10 By ejRafh el srief eed to as a FPC
unit 17) on which a preanplifiér and other circuit conponents are nounted.
10 - 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
the instrumentalities and combinations particularly
pointed out hereinafter.
15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently preferred embodiments of the
invention, and together with the general description
20 given above and the detailed description of the
embodiments given below, serve to explain the
principles of the invention.
FIG. 1 is a perspective view showing
a disassembled hard disk drive according to
25 an. embodiment of the present invention;
FIG. 2 is a plane view of a head suspension

assembly incorporated in the hard disk drive of



20 On the outside surface of the case body 10, a printed circuit board (not
shown) to control operation of the spindle nmotor 13, VCM 19 and the
magneti ¢ head 22 through the FPC unit 17 is fixed by screws, and the
printed circuit board is placed 25 opposing the bottomwall of the case.
Each of the magnetic disks 12a and 12b has a magnetic recording |ayer on

t he upper and | ower _ 7 _ surfaces. dhestwe magnetic di sks 12a and 12b
are fit coaxially to each other in a not-shown hub of the spindle notor 13,
cl anped by a clanmp spring 21, and stacked with a fixed space al ong the

axial directiomrrlg.of,theehuld. rFae augaghkeidi skskt2a and 12b are rotated by
the spindle notor 13 at a fixed speed. The head stack assenbly 14 has a

bearing assenbly 24 Fiicxed ti@ tshedaichomiwal lo foft Hehéeeab esukperarichf our head
suspensi on assenblies 25 fixed to the bearing 10 assenbly 24. Each head
suspensi on assesbeyb2y bds Fag.avm *iehiededrom tthe beposigeasdserbl y 24, and
a magnetic head assenblies 30 supported by and fixed to the front end of
the arm 27. Each nadlié&.i d lHead asgenilty Gedrasn sheiwdmderthsuspersiigh 31
conposed of 15 a leaf spring, and nmagnetic heads 22 fixed to the front end
of the s@spensiSEHUSLUrEacK ??ﬁ@n@teia@l Feg@pers icg dseembildalaly Fdéhnected to
the FPC unit 17 through a relay flexihle printed circuit board 33 (a wiring
boar d- herei nafter, <ilvpl Y 26 Rt @ Poartf B SHRETTRETEYS With is

fixed to the arm 27 and.the surface of the .suspensian ,_and .a i
f1exi bl o ci rcuPtoB3Red the Difdn "ERE ﬁoﬁtlfecil&go :iaetel&l o i dtiak
assenbly 14 is rotg% % % the VCM 19 %El.the four é% eéyuﬂic heads 22 are

e 3
noved in the s&B’?t PV PRAE R 85588 |6Lnesala5r‘ia‘g %176 "SUVf ace of the

magneti c di sks 12a qﬂﬂ;l ' d iitianed, . %ﬁpﬁ%rtrqﬁgs _-8-
Next, the above-nentioﬁe%pﬁéggi§%§%§ﬁg%§hq3§§%2%ﬁ§ I%l e explained in
detail Ry refekmingwwo o @1 and G 3. FIG 2 is a plane view of the
head suspension assenbly 25, viewed fromthe 5 correspondi ng nagnetic di sk

12. FIG 3 is a bottpmVview Hfa tdetheath susipansdon asseil ynad, viewed from
t he opposite side.
VII - VII of FIG. 5.
DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, detailed explanation,will be given
15 on an embodiment of the present invention applied to
a hard disk drive 1 (hereinafter referred to as HDD 1)
as a disk apparatus with reference to the accompanied
drawings.
As shown in FIG..l, a HDD 1 has an airtight flat
20 rectangular case 11. The case 11 has a case body 10
like a rectangular box with the upper side opened, and
a top cover 15 like a rectangular plate which is fixed
to the case body 10 by a plurality of screws 16 and
closes the upper end opening of the case body 10.
25 Contained in the case body 10 are magnetic disks
12a and 12b as magnetic recording media (disk- like

media) (hereinafter, generically referred to as a



The head suspension assenbly 25 (hereinafter, referred to as a HSA 25) has
an arm 27 like a thin 10 plate and a suspension 31, as expl ai ned above. The
arm 27 is made of a nmetallic plate with a thickness of 0.25 nm and has a
circular hole 27a to be fixed to the bearing assenbly 24 near the base end.
The base end of the |eaf spring suspension 31 is partially 15 stacked and
fixed to the front end of the arm 27 renoéde fromthe bearing assenbly 24,
so that the suspension 31 is supported by the arm 27. Mre specifically,
the suspension 31 is stacked to the upper surface (a first surface) of the
arm 27 that 20mhgaesithdaisggneti cadspkndi2e Abtble 18r gat femdtomotbe )
suspension 31 renote fromthe arm 27, a head slider 23 |ike a rectangul ar

bl ock forned wwhhchheubpadt?2ansl ppaeicdedthébe hegdeshicdensR3 il,fi xed to

t he upper surface side opposite to the 25 magnetic disk 12 through gi nbal s
like a | eaf spri pduprdiitgedfamaghetficoheadsd28f (hkedsuwpdndi grc®rd/Near t he
front end of the arm27 provided with - 9 the suspension 31, a fitting
hol e 27b is prs¢rdedugendniativagiohe 1oy kren ther seenpslsy gdisksofl2schot t ky
di odes 41 and 42 (el ectronic conponents). By providing the fitting hole 27b
in the part of 2t héag éFﬁFf?aﬁéég%@HelﬁayﬁéF'cmﬁgéélZZSPPP@rFﬁi§Pethe Wi ring
for connecting the magnetic head 22 to_the Schottky .diod 41 and .42 can be
shortened as gﬂ@ﬁnggl%o§§ﬁgﬁe%§t98§rt Eeiﬁﬁﬁa€%&€ gﬂsﬁﬁigéaoﬁn%hgzﬁ'ring
can be suppressed. .10 To.shorten e Wrin it i.s also considered to
rovide the. SefotPiy Sdtddds BoF odnd Badd Ferneck 2l dnSRIRglt R,

el ectronic co I IOV iyt ' SHS i , AN bility
of the head sr?§§§@§§d?§%t%€ éhgﬁg&ﬁ?)dgﬁﬁ ﬁe%%%%g%%a§£d1ggﬁ8%%$§§@to keep
the gap bet weenpkhe Nead tsldders sednand 1789ne G di sl ol fddh N gnorger of
several tens of mcrons in the stated that the head slider 23 is floated

from thegsurfageieh thReumanR! nkgheth clAeadh®susPenyidnt dataces the head
slider 23 to the magnetic 20 di sk surface by changing the formto cancel

changes in thepgap.tibhesefagr &rom raljine tarbedisrenty, whenprds aiayghddie
Schottky di odes 41 and 42 in the arm 27, the noise in the wiring can be
ef fectivel y suppees2ed movdzolto 2hed etugreiroostt pertiphamacdaliila ty of the
head slider 23 to the nagnetic disk 12. Further, it is technically
difficult to mowgmetic disk 12, and controls the swing of the outer
periphery of the magnetic disk 12 in the surface
15 direction, an inertia latch mechanism 20 which keeps
the head stack assembly 14 in the retreated position,
and a flexible printed circuit board unit 17
(hereinafter, referred to as a FPC unit 17) on which a
preamplifier and other circuit components are mounted.
20 On the outside surface of the case body 10,
a printed circuit board {(not shown) to control
operation of the spindle motor 13, VCM 19 and the
magnetic head 22 through the FPC unit 17 is fixed by
screws, and the printed circuit board is placed
25 opposing the bottom wall of the case.
Each of the magnetic disks 12a and 12b has

a magnetic recording layer on the upper and lower



- 10 electronic conponents |ike Schottky di odes 41 and 42 on the
suspension 31 having the characteristic of a spring. Contrarily, as in this
enbodi ment, el ectronic conponents can be easily nounted by providing the 5
Schottky di odes 41 and 42 in the arm27. A pair of Schottky di odes 41 and
42 contained in the fitting hole 27b are nounted on the board 33 fixed to

t he upper surface of the arm27. Mre spegifically, the board 33 is

provi ded just |like 10 closing one end of the fitting hole 27b on the side
of the magnetic disk 12, and a pair of Schottky diodes 41 and 42 is nounted

in the non-contagiedd.at N dvdaldgreft tdhejikoa d 83 axpased dq4e ttha fitting
hole 27b. In this enbodi nent, the thickness of the arm27 15 is 0.25 mm

and the nounti rgdiaidity afo td-rSecidk i rdindes Ehand M icf G mm  Thus,
the Schottky diodes 41 and 42 project fromthe fitting hole 27b to the
opposi te surf acpifallseaert s ur¥,ace)amgfed ey s mlzhp AP iy sHowsartdhe circuit
di agram of the 20 el ectronic conponents provided on the circuit boards . 32
and 33 of the ali;ukeentitdned HSRDSBparr erlding tthe tarsl alr aliirey tidre
magnetic head 22 has a thin filmcoil 43 for witing, and a MR el enment 44
for reading. T éﬁkﬁ/é‘-"f@ntﬁ"&kﬁedﬂ%ﬁﬁtw Herlot tldp Bdilgddesf2el and 42 are

connected between the terminals of the elenent 44, Connected to the

magnetic head ZP5aked meadbspinimdle é‘iort(,qﬁt 33t \hifdred speed.

The head stack assembly 14 has a bearing assembly
24 fixed to the bottom wall of the case 10, and four
head suspension assemblies 25 fixed to the bearing

10 assembly 24. Each head suspeﬁsion assembly 25 has
an arm 27 fixed to the bearing assembly 24, and
a magnetic head assemblies 30 supported by and fixed
to the front end of the arm 27. Each magnetic head
assembly 30 has a slender suspension 31 composed of
15 a leaf spring, and magnetic heads 22 fixed to the
front end of the suspension 31.

Each magnetic head 22 is electrically connected
to the FPC unit 17 through a relay flexible printed
circuit board 33 (a wiring board-hereinafter, simply

20 called a board 33) explained later which is fixed to
the arm 27 and the surface of the suspension 31, and
a main flexible circuit board 32.

When the HDD 1 is operated, the head stack

assembly 14 is rotated by the VCM 19, and the four
25 magnetic heads 22 are moved in the substantially
radial direction along the surface of the magnetic

disks 1l2a and 12b, and positioned on a desired track.



- 11 anplifies/outputs a playback signal entered through the MR el enent
44, and outputs a recording signal to wite in the magnetic disk 12 through
the thin filmcoil 43. The pair of Schottky diodes 41 and 42 5 protect the
magneti c head 22 from a breakdown by preventing a |l arge current flow

t hrough the MR el ement 44. The head anplifier circuit 45 is nmounted on the
main flexible circuit board 32 separated 8romthe magneti c head 22, as
shown in FIG 2. 10 The HSA 25 configured as above is stacked by four and
nount ed on the bearing assenbly 24, formng the head stack assenbly 14, and
incorporated in theNdBD, 1 t$e@ tdhatvecarihtheakds Heder 23peppdses each surface
of the magnetic disks 12a and 12b. Therefore, two HSA 15 25s pl aced bet ween
two magnetic dieskenb2y 2imdwi2d aee explatiedd dnt ke tstidt @yt hatf etrive.nigot t ons
surfaces (opposite surfaces) are stacked. Hereinafter, explanation will be
given on the H8A T3Gand 25d $tl&ckéd addGpl Aced beieere thew wd dgnetic 20
di sks 12a and 12b with reference to FIG 5 to FIG 7. A dash (') is given
to the referenbeagumticpedsiienoageentd YsRéw HewedsArom dh¢ 25'° have the

sanme structure. FIG 5 is a partially magnifi edeerspec,tive vi ew show ng
the part °near Fﬁérﬁspﬂﬁ?dnﬁoﬁ@é?nﬁ&%ﬁés%ﬁ'z -25 FdG -t e 1Sc RoRYF Wt odes with
the two HSA 25 and 2% %Fa%égd. FIG 6. s a sec Hpn%% viem/cg% | ong i ne
VI - VI of FIGYSY BfGthe fhead SUSPERT4On ifaR ity 22717 184& gtalﬁnhe VI -
VIl of FIG 5. ty?ae irOCL:ILitte bs ds 33 and 33" of the HSA 25 and 25' are not
shown to sinplify t é’fslgure. ie HSA 25 and 25" are fixed to each other in

21:[ ,he4§:[ a:)(rao} 22% etjhgrrk%m é%{ead ogpgegg%égi L%r%%l%f%gﬁeoﬁlky |ei)%’es4ilfing2
and 41", 42" ane ALQYLCULA Jfd amddhe o5t N0 HPlE% 2P 1@k 2 kpid his
beconmes obstructive when sticking the bottons of the 10 two HSA 25 and 25
10 plate and a suspension 31, as explained above. The
arm 27 'is made of a metallic plate with a thickness of
0.25 mm, and has a circular hole 27a to be fixed to
the bearing assembly 24 near the base end. The base
end of the leaf spring suspension 31 is partially
15 stacked and fixed to the front end of the arm 27
remote from the bearing assembly 24, so that the
suspension 31 is supported by the arm 27. More
specifically, the suspension 31 is stacked to the
upper surface (a first surface) of the arm 27 that
20 faces the magnetic disk 12.

At the front end of the suspension 31 remote from
the arm 27, a head slider 23 like a rectangular block
formed with the head 22 is provided. The head slider
23 is fixed to the upper surface side opposite to the

25 magnetic disk 12 through gimbals like a leaf spring

provided at the front end of the suspension 31.

Near the front end of the arm 27 provided with



Thus, in this enbodi ment, the Schottky di odes are positioned, so that the
Schottky diodes 41, 42 and 41', 42' of HSA 25 and 25' are placed in a
zigzag configuration and not contacted each other in the 15 conbi ned two
fitting holes 27b and 27b'. In this enbodi nent, the nounting hei ght of the
5chottky diodes 41 and 42 is 0.4 mm and |less than the thickness of the
stacked two arns 27 and 27" (0.25 mm %2 ¢ 0-:5 nmm). Thus, the thickness of
the 20 stacked two HSA 25 and 25' is equal to the thickness of the stuck
arms 27 and 27'. As expl ai ned above, according to this enbodinment, since
the Schottky diadesudpenardoh?sarneacgntaingdhbnet heof ikt brgvhakg 27b nade in
the arm 27 of HSA 25, 25 and the Schottky di odes 41 and 42 can be
appr oxi mat e t opthettragiati ¢hkeadm?22 7witbhestedetketi puati b Shaottageability
of the head slider 23 to the magnetic - 13 disk 12. Thus, the wiring for
connecti ng t hedSchest Ky dnddd® 4&lacdréBitocbheomagteti.c Bgad 22 can be
shortened, and the influence of noise on the wiring can be suppressed. 5
Further, sinceprh¥i8dihgt tthy dilcdéengdshodrd24R ane tpeovidéedoifnthire fitting
hole 27b of the arm 27, the Schottky diodes 41 and 42 can be easily
nmount ed, SconpaP&l Wi’t Reple thgsmaghertd ct headcRat dikyeditbdés 4heandrdndar e
provided in the suspension 31. 10 Further, by containing the Schottky

di odes 41 and 42T ROPRELANG f§ehBPRENSFBCphEehre 8 MBEnthREESYhott ky a

ti hei ght. . t th h 27. | t hi ,.the 15 icted t
oal uenat oy SRR 2. el A% et B’ Shorehdad as Rish a5, BPs5iRIGus, 41

and 42 having thet Riekness 2h APYH HagRehgntpes (3118 AR gt he
suppressed.
10 To shorten the wiring, it is also considered
to provide the Schottky dicdes 41 and 42 in the
suspension 31. But, if electronic components are
provided in the suspension 31, the traceability of
the head slider 23 to the magnetié disk becomes bad.
15 Namely, to keep the gap between the head slider 23
and magnetic disk 12 in the order of several tens of
microns in the stated that the head slider 23 is
floated from the surface of the magnetic disk 12, the
suspension traces the head slider 23 to the magnetic
20 disk surface by changing the form to cancel changes in .
the gap.
Thereforé, in this embodiment, by providing the
Schottky diodes 41 and 42 in the arm 27, the noise in
the wiring can be effectively suppressed without
25 deteriorating the traceability of the head slider 23
to the magnetic disk 12.

Further, it is technically difficult to mount



Addi tional advantages and nodifications will readily occur to those skilled
inthe art. Therefore, the invention in its broader aspects is not limted
to 20 the specific details and representative enbodi nents shown and

descri bed herein. Accordingly, various nodifications may be nade w thout
departing fromthe spirit or scope of the general inventive concept as
defined by the appended clains and their 1gguival ents. 25 For exanple, in

t he above-nenti oned enbodi nent, a pair of Schottky di odes 41 and 42 are
contained and placed in the fitting hole 27b of the arm 27, but the - 14

el ectroni c conmparertr$ndlce Repdrefited i@ Ity diodrs 4@ helg elzectronic
conponents such as a head anplifier circuit 45 can al so be contained in the
fitting hole 2¢@h the thispet@sen t3ne nsivae anthes apa oftdritdtd d idft iang hol e
27b may be changed to neet the type, size, quantity, and other conditions
of an el ectronisprderpon&nhn thrartdid ypr @s ded.thlits iesnaldSiomgrassidiles ttrorchange
the positional relationship and quantity of the el ectronic conponents to be
cont ai ned in t kenponteintg I@rhdlee Al 1l Regardlesb vy alrbeldiatg difiec conponent s
are to be placed without being stacked. Further, in the above-nentioned
embodi melt, t h&ohodddnt dindes i4dn angl digpliredheo atie 240D 1 having two
magneti c di sks 12a and 12b, but the application of the 15 invention is not

limted to this. Thé iRt OHDR ITRIL A5AD h e aYs having
bl aced | n ber ng FSCRSakl Hiotiedif kel TRagHet MO RIS T WHc et the o ze
Girection - s Pk 1 O EST SUTER I RIS T assendl y whi ch
oS 2 e o M R S P e
medi um By, SW NG N%ing one end of the fitting hole 27b on the side of
the magnetic disk 12, and a pair of Schottky diodes 41
and 42 is mounted in the non-contacted state on a part
of the board 33 exposed in the fitting hole 27b.
In this embodiment, the thickness of the arm 27
15 is 0.25 mm, and the mounting height of the Schottky
diodes 41 and 42 is 0.4 mm. Thus, the Schottky diodes
41 and 42 project from the fitting hole 27b to the
opposite surface (a second surface) of the arm 27.
FIG. 4 shows the circuit diagram of the
20 electronic components provided on the circuit boards
32 and 33 of the above-mentioned HSA 25.
According to the drawing, the magnetic head 22
has a thin film coil 43 for writing, and a MR element
44 for reading. The above-mentioned pair of Schottky
25 diodes 41 and 42 are connected between the terminals
of the MR element 44. Connected to the magnetic

head 22 is a head amplifier circuit 45, which



conprising: a suspension |ike a |eaf spring having the head at the front
end; an armlike a thin plate supporting and fixing 10 the base end of the
suspension; and a fitting hole made in the armfor containing an el ectronic
conponent connected electrically to the head. 2. The head suspension
assenbly according to 15 claim1, wherein the fitting hole penetrates the
arm 3. The head suspension assenbly accanding to claim2, further
conprising a wiring board having a wire to connect electrically the head to
the el ectronic conponent, 20 wherein the wiring board is provided on a

first surface eplh€idisNceRpesis & Pl alybedrediiNag1Ush el ahoghug t he
fitting hole, and the el ectronic conponent placed in the fitting hole is
nmount ed on t he thier MRg diearetht 29,4 .antheutead ss s persireli nas $efplayl. aecor di ng
to claim3, wherein the el ectronic conponent has the nmounting hei ght
exceedi ng the whiidenéss tdfe egyrartic diskl@2 dudomrgdy exdtes tthdra fSdoond
surface renote fromthe first surface. 5. The head suspension assenbly
according to clcailds 4B.- Fhewwerigi v fa Sghortdlkivt ylioides ddt reovdl @25 conponent s
are placed in the fitting hole. 6. The head suspension assenbly according
to claim® 1 - ®rofesiteithe mageddr disiad E@mismEntes bnsakdganabdy east one of

a Schottky diode and a head anplifier circuit.
preventing a large current flow through the MR element

44. The head amplifier circuit 45 is mounted on the
main flexible circuit board 32 separated from the
magnetic head 22, as shown in FIG. 2.

10 The HSA 25 configured as above is stacked by four
and mounted on the bearing assembly 24, forming the
head stack assembly 14, and incorporated in the HDD 1
so that each head slider 23 opposes each surface of
the magnetic disks 12a aﬁd 12b. Therefore, two HSA

15 255 placed between two magnetic disks 12a and 12b are
mounted in the state that the bdttoms surfaces
(opposite surfaces) are stacked.

Hereinafter, explanation will be given on the HSA

25 and 25’ stacked and placed between the two magnetic

20 disks 12a and 12b with reference to FIG. 5 to FIG. 7.
A dash (') is given to the reference numerals in order
to show that HSA 25 and 25’ have the same structure.

FIG. 5 is a partially magnified perspective view

showing the part near the fitting holes 27b and 27b’

25 of the Schottky diodes with the two HSA 25 and 25’
stacked. FIG. 6 is a sectional view cut along line

VI - VI of FIG. 5. FIG. 7 is a sectional view cut



10 7. A head stack assenbly having a structure in which two head suspensi on
assenblies according to claim4 are stacked so that second surfaces of the
arm face each other, wherein the el ectronic conponent projected from 15 the
fitting hole of one head suspension assenbly fits into the fitting hole of
t he ot her head suspension assenbly. 8. The head stack assenbly according to
claim7, wherein the nounting height of timwe el ectronic 20 conponent is |ess
t han doubl e the thickness of the arm 9. The head stack assenbly according
to claim8, wherein a plurality of electronic conponents are provided in
each head suspensirn 1assenhlty - and pAgad .25 .i n o Jiiddiing Jwles Wi hout
contacting each other. 10. The head stack assenbly according to claimS8,
wherei n the el ecid &8’c cdorpenéifzss Anadndde Fowrre notl Bhosehatd ky di odes
provi ded two each in each head suspensi on assenbly, the four SchottKky

di odes are arr aniged iifiy &he gdammonfi guration within the opposite two
fitting holes. 5 11. A disk apparatus conprising: a head suspension
assenbly accordi ng tthedtthf2laidsd am: GH¥dq sto maer alitieth Supports and
rotates the disk-1ike nmedium and 10 a second notor which sw ngs the head

suspensi &n assdiis prate thadi Sheapeditanuswdmsiassivigh dheedehs assenbl y

according to one of clainms 7 - 10; ,
diodes 41, 42 and 417, 42’ projected are faced to each

other. As the Schottky diodes 41, 32 and 41’, 42’ are
projected from the fitting holes 27b and 27b’, this
becomes obstructive when sticking the bottoms of the

10 two HSA 25 and 25'.

| .Thus, in this embodiment, the Schottky diodes are
positioned, so that the Schottky diodes 41, 42 and
417, 42" of HSA 25 and 25’ are placed in a zigzag
configuration and not contacted each other in the

15 combined two fitting holes 27b and 27b’. 1In this
embodiment, the mounting height of the Schottky
diodes 41 and 42 is 0.4 mm, and less than the
thickness of the stacked two arms 27 and 27’
(0.25 mm X 2 = 0.5 mm). Thus, the thickness of the

20 stacked two HSA 25 and 25’ is equal to the thickness
of the stuck arms 27 and 27'.

As explained above, according to this embodiment,

since the Schottky diodes 41 and 42 are contained in
the fitting hole 27b made in the arm 27 of HSA 25,

25 and the Schottky diodes 41 and 42 can be approximate
to the magnetic head 22 without deteriorating the

traceability of the head slider 23 to the magnetic



15 a first notor which supports and rotates said two disk-like nedia
opposite to the first surface of the head suspension assenbly in the
coaxi al and separated states and a second notor which swings the head stack
20 assenbly. .AL. A9. A9. A& A9. A(9. A9. A& A(9. AL. A9. A; 9. A(9. A 9. A& A;
& AN9OYus: nZQg 7 =
ADI } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]3caljca] ca] cRa] ca] ca] ca] ca] ca] ca]ca
]cal ca]ca] ca]ca]calcalca]calcalcajcRallr4 PF .e
| } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] caliea] ¢al. cakgaksakea! irihly! FodH##Un¥aée'iBy( tha+schottky
,ms,,r--.J.z.}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]calc
a] ca] ca] ca] ca] eapeakcdllcahcapealkeakhe] aapnalkda! hehA@ER21EN2Y2223;
3u333334D4{ 4445?5y5556<6t 666678} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cahoalkeakda] eapc&healicdloghca] od] calica] oa] calkc ajicdn88- : ;
1 ?2<F<| <<<<Yr===>Cv>>>727@ @ @A\ AcAA?B} xsni d_Z] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] cahcipcalparesped]-ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a! ?BwBxB7CCNDEFFFFeGGoHHg! 11 : JJJJIVKKKKKL  LLLMV xsni d_Z] ca] ca] ca] ca] ca] ca] c
a] ca] ca] €a] ca] ca] caffea]dEreajsdalcea]td cahedltea] cijesgsc Alcanch]%a] ca] cal cal ¢
a] ca! MNNOO_OOPFPz PPP( QQS %11 RRSSATTTTUAU>U UUUVBV} xsni d_Z] ca].ca] ca] ca] ca
c8)EaFECalEa

] ca] ca] ca] ca] c&f€aP 88 ddftddpeapedfc ]/Papdaltes) @&t £’ca] ca] ca] ca

ca] ca] cal 8vCvn\W{ V EPz PPP(, j RSSMTTTTUAU>U UUUVBV} xsni d_Z] ca] ca
I:a] I:a] I:a] caj ca]tg‘%] ?%&]ti(é(] é’é%%%:%ﬁ?fé&] &y @ﬁs&;ﬂ cgl\‘%’ﬁﬂst@ ’Ea} ca} ca}
ca] cal] ca]ca] ca fH .10% 0& ().-t. 310% o0&, () -y...10Q8 ' {6)-

10!’/6 01&. (%_ , ][ 10&%%%!%%&&7&%& é:%e( )Qase %efe %h(e) S%h]ooc@k?/&d(l)odes 41

L10%00& () -s: ni,K-4 %B310% & ()=t t41Q9 ' (e 1e1Q9 ' 10% o0& ()-10% o0& ()-1
0% 0& () () 10% Sg'd( )ﬁz%@ﬁ- ;?(r)fé’g%%c‘?@"} ?}é %fgg%ugk'%sfigsél(looo'o&' ()- g%‘ 1 10% o&'( % )-
- 109% 0&10) - s, Further, by containing the Schottky diodes 41

10% o0& () -19810% o0& () -t ?#=10%n" 10% W&' () - T! "' 10%B0%0& ()-T!Q 9! 10% "' & () -
g " 9'10%0& ()an@9h0%iedthle HAtai®OHY1@ @b of the arm 27, it is
zZX67?!,"10988&' ()-!,"10% 0' 0& ()-!,"10%00& ()-+10% o0& ()-!"10% o/ o0& () -
1"10% & ()- 45sGble= tAt moantZ"thY& dhotd k& M%) 49! iarl 42 having
10%4}& ()-9g910% & ()- 10'0 10'o0

10' 0910% o0& () -4t DOz ng hrelithds -g98&'e@)tey) "thedh &hE) thiltd¥&@ss) d9 ! 10%\ & ()-'Z
"109%& ()-g!Z'10%\ & ()-gClrS1li &LI10%\}\& ()-Z2 _ _

the arm 27. 1In this case, the mounting height is

15 restricted to a value not exceeding double the
thickness of the arm 27.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspecfs is not limited to

20 the specific details and representative embodiments
shown and described herein. Accordingly, 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.

25 For example, in the above-mentioned embodiment,
a pair of Schottky diodes 41 and 42 are contained and

placed in the fitting hole 27b of the arm 27, but the
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| dE71!i " electronic components are not limited to Schottky

810% 0&' ()-96"10% 0& ()-.10% 0& ()-,L'10% 0& ()-*910% o0& ()-,)10% o0& ()-I{|
}~ =lild & 10%di&de)s.! [ 0&¥hEiYede dtroahliRa®pon@hi% &udh akl'a0 KD

10" 0910% o0& ()-ffo }A< =il YWl 10%\& ()-SI10%& ()-g!'!'10%\& ()-g

"10%& () -x! " 1G4S fDerx $LOWUE Y )40 cardlalldd ePBONTtEINEW in the

10! 810%&' ()-0 !'10%& ()-x!0"10%\ & ()-x.10% & ()- Y% 109 ()-S!! ("" &###} [ <P
B4! fitting hole 27b. In this case, the size and shape of
10I"10%&'()-t!I"lO%HH&ﬂ()-t!n,&!lO%hn&'&?-T!n,&!lO%hch&'()-T910%H&'()-,910
W () - #HIBSUrVIE Xemding hole 27b may be changed to meet the type,

size, quantity, and other conditions of an electronic
component to be provided. It is also possible to
change the positional relationship and quantity of the
electronic components to be contained in the fitting

10 hole 27b. Regardless, all electronic components are
to be placed without being stacked.

Further, in the above-mentioned embodiment, the
present invention is applied to the HDD 1 having two
magnetic disks 12a and 12b, but the application of the

15 invention is not limited to this. The invention is
applicable also to an apparatus having three or more
magnetic disks. In this case, the number of HSA 25
and 25"’ placed in being stacked between two magnetic
disks is increased, the size of the apparatus can be

20 reduced furthermore along the HSA stacking direction.
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10% & ()- 10' o 10' 03; 3u3334D4AdEnV 10% ' f10% & ()-10% & ()-s10% & () -
T10% & () - @1 10% & (D N )M At RD bW 10 WMh ' A% R8s (3 -hdDN &' () -,)
10 & ()- "310% & ()-%40% & ()-# 10% & ()-y5556<6t 66dEMN 10%
, 8" 10% & () - L6Mt10%e’ flyont end for recording and reproducing
information in/from a disk-like medium, and moves
5 the head along the surface of the medium by swinging,
comprising:
a suspension like a leaf spring having the head
at the front end;
an arm like a thin plate supporting and fixing
10 the base end of the suspension; and
a fitting hole made in the arm for containing
an electronic component connected electrically to the
head.
2. The head suspension assembly according to
15 claim 1, wherein the fitting hole penetrates the arm.
3. The head suspension assembly according to
claim 2, further comprising a wiring board having
a wire to connect electrically the head to the
electronic component,
20 wherein the wiring board is provided on a first
surface of the arm opposite to the medium just like
closing the fitting hole, and
the electronic component placed in the fitting
hole is mounted on the wiring board.
25 4, The head suspension assembly according to

claim 3, wherein the electronic component has the

mounting height exceeding the thickness of the arm,
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include at least one of a Schottky diode and a head
amplifier circuit.

10 7. A head stack assembly having a structure in
which two head suspension assemblies according to
claim 4 are stacked so that second surfaces of the arm
face each other,

wherein the electronic component projected from

15 the fitting hole of one head suspension assembly fits
into the fitting hole of the other head suspension
assembly.

8. The head stack assembly according to claim 7,
wherein the mounting height of the electronic

20 component is less than double the thickness of the
arm.

9. The head stack assembly according to claim 8,
wherein a plurality of electronic components are
provided in each head suspension assembly, and placed

25 in two fitting holes without contacting each other.

10. The head stack assembly according to claim 8,

wherein the electronic components include four
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10 - a second motor which swings the head suspension
assembly.
12. A disk apparatus comprising:
a head stack assembly according to one of
claims 7 - 10;

15 a first motor which supports and rotates said two
disk-like media opposite to the first surface of the
head suspension assembly in the coaxial and separated
state; and

a second motor which swings the head stack

20 assembly.



