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-1 TI TLE OF THE | NVENTI ON HEAD SUSPENSI ON
ASSEMBLY AND DI SK DEVI CE PROVI DED WTH THE SAVE

BACKGROUND OF THE I NVENTION 5 This invention rel \w
to a head suspension assenbly used in a disk deqm “\“““““‘ ““m\
and the disk device provided with the sane. In

years, disk devices, such as nmagnetic disk deV|c

opti cal disk devices, etc., -have been 10 widely uﬁ&@ﬂmmMnmmmm
as external recording devices of conputers and i

recordi ng devices. A nmagnetic disk device as an *G00002*
exanpl e of a di sk dewiTes conprigesNnaEnagoRti c disk, a
spindle notor, a magnetic head, and a carri age

as s E&mEBDy SOMPENS TaNe AFIEMRJE AND aD L3S eEDEVTNEE SPROVE BEASWITH

not or supports and rotates the disk. The magnetic

head@HEs S@¢®d to wite and read information to and from

the disk. The carriage assenbly supports the nmagnetic

head for novenent BACKRROEEPeOF L REVARGHEN ¢ di sk.

The carri age assenbly conprises an armattached to a

20 suspe@ﬁ%ﬁw%ﬂﬁf%%4ﬂ§uﬁﬁkﬁﬁ¢%ht%r%vh%@$ Paspeesion

slider he hea ortipn |n udes a reproduci ng

el eRERE™PIY Y5, p ﬁ%‘ Yﬁ%ﬁrﬁfé& iglprdevice
“”'Ekg%ldE@FQTH héug%mefaC|ng surface that faces
In recent years, disk devices, such as magnetic

disk devices, optical disk devices, etc., have been
widely used as external recording devices of computers
and image recording devices. A magnetic disk device
as an example of a disk device comprises a magnetic
disk, a spindle motor, a magnetic head, and a carriage
assembly, which are arranged in a case. The spindle
motor supports and rotates the disk. The magnetic
head is used to write and read information to and from
the disk. The carriage assembly supports the magnetic
head for movement with respect to the magnetic disk.
The carriage assembly comprises an arm attached to a
suspension and a head portion provided on the slider.
The head portion includes a reproducing element for
reading and a recording element for writing.

The slider has a facing surface that faces
a recording surface of the magnetic disk. The
suspension applies a given head load bound for a
magnetic recording layer of the disk to the slider.

When the magnetic disk device is operating, an air
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a recording surface of the magnetic disk. The 25
suspensi on applies a given head | oad bound for a
magneti c recording |layer of the disk to the slider.
When the magnetic di sk device is operating, an air
current is generated between the rotating disk and
the slider. Based on the principle of air-fluid

| ubrication, the facing surface of the slider is
subjected to a force that causes the slider to fly 5
above the recording surface of the disk. The slider

i s lcufrtreth twiitsh g rfd vtk g afe teefsn aboy erdie: Treg af teidand
surface of the magnetic disk by bal ancing the flying

f or tbeamd idee .hedthdegachn Ahadgsciridigdl d o pni r-Patuid
Appl n. KOKAI Publication No. 2001-283549, for exanple,
10 thérficgitig@nheitdiet fadiyingyostas ef darfke fdlider 1s
hei ght under reduced pressure of the slider can be
adj §8P3GCTBY rroperfiof hapialy aatsa s ridyulsridsestoffly

the facin surface that faces the disk, Sliders have

r ec @REAVY @@ rr‘?é:d’(;etdslrﬁﬂ 1 IR a5 @T’F‘alcile? EIT}b%rSllder
Si ngnéﬁ‘& i ze d IntekaetaCO a D|s rDercl,gfdln
1§‘ ASEBC | StH g
Sgglg%%%% I&e §J| §1§: CId mz)l((1 | iders 00% .
% N § |§eqr 3 r§a S |bc?’erk3ala e %ﬁ}ée ying

ers), mcro-s Hano-
1S22:%§J§: :j%g?;rt{]%lo ﬁ%‘ dlg)(raa; F%ét g%é%escen? ng or der
gf7§ﬁﬁsnb;quggaEﬁgﬁgf%hgﬁngtf §¥§ﬂ@?§%£%ﬁffé§?a3yxamp1e,
pr evaiel iMging height, flying posture, and flying height
under reduced pressure of the slider can be adjusted
by properly shaping the irregularities of the facing
surface that faces the disk.

Sliders have recently been made smaller and
smaller. Slider sizes are standardized by
International Disk Drive Equipment and Materials
Association (IDEMA) standards. The sliders are named
mini-sliders (100% sliders), micro-sliders (70%
slider), nano-sliders (50% sliders), pico-sliders
(30% sliders), and femto-sliders (20% sliders) in the
descending order of size.

For example, the femto-sliders (0.85 mm by 0.7 mm
by 0.23 mm) are smaller than the currently prevailing
pico-sliders (1.25 mm by 1 mm by 0.3 mm). Magnetic
heads are collectively manufactured by thin film

processes. If the slider size 1is reduced, therefore,

the yield of production of the magnetic heads can be
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pico-sliders (1.25 mmby 1 mmby 0.3 nmm. Mgnetic 25
heads are collectively manufactured by thin film
processes. If the slider size is reduced, therefore,

the yield of production of the nagnetic heads can be
increased with use of the same processes, so that the
manuf acturing costs can be |owered. Mniaturization

of the sliders can inprove the3performance of the
magneti c heads to follow up the irregularities of S

t he magnetic di sk surface. Further, the mass of the

di stakreadecpontiiton wle ahedatkt acinmtmrodss seduces, tisot the
that inprovenment of the seek speed can be expected. If

t hemshuderctwirdily icodtes semedie norvenest, aMirecotwr hgation
regi on of the disk surface can be enlarged. 10 If the

ar eafofthehe liasingg osuy fiavweowsf thve i dereaneare bwshe
with the mniaturization of the sliders, however, the

f ol MGANRG 15T Sislcies tar & et &l arfregulanithpes of
flyi force of the magnetic heads is reduced, so
thaftp‘%hg‘aﬁé’&&llco SdarmFtt a5 supptirthik - G disg nef the
magnet i ¢ .heads i nevi tably tquch, the disk surfaces.

(2) SFRERSHT BE AL Fo hAHTRtR o Thatc Ty Feds S0

I ' f .t '

| 0adkas, ASLURAAl NS TANSS haaly, ool AeSioecrea.

| N_BEORAE! 90 8 LAH NAUMIZAI LN - ddife S| e Sl Paing
used to solve these problens. According to recently

pr edapli AN, S ME.s i heerd |0ad s alsordasgsened if

the sliders are downsi zed from pico-sliders to fento-

If the area of the facing surfaces of the sliders
narrows with the miniaturization of the sliders,
however, the following problems are expected to arise.

(1) The flying force of the magnetic heads is
reduced, so that the head load cannot be supported,
and the'magnetic heads inevitably touch the disk
surfaces.

(2) The head load cannot be supported, so that
the loading posture of the magnetic heads collapses.

Conventionally, a measure to lessen the head load
in proportion to the miniaturization of the sliders is
used to solve these problems. According to recently
predominant systems, the head load is alsoc lessened if
the sliders are downsized from pico-sliders to femto-
sliders. If a femto-slider is used in a 2.5-inch type
hard disk drive for mobile equipment, for example, the
head locad is believed to have its upper limit at

19.6 mN (2 gf).
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sliders. If a fento-slider is used in a 2.5-inch type
25 hard disk drive for nobile equipnent, for exanple,
the head load is believed to have its upper limt at
19.6 nmN (2 gf). Shock resistance (lift-off G or

maxi mum | eavi ng accel erati on) Amax of the suspension
can be given by Amax = F/(M+ m, (1) where mis the
mass of the slider. The shock pesis- 5 tance Amax
depends on a suspensi on mass (equivalent mass in terns
of dinple position) Mand a head |oad F. Therefore,

t he shoclsHRsI stanch Hmx (sidovwif ¢ her heathlRatdeEving
is low If the head |load is | essened in proportion to

t he act@ leiraitdton)i zadd:0mn Oft Hhes W deteyi ol hears uspedsion by
and the slider are liable to bounce off the magnetic
di sk whelmathes di/skM devm)ce i s shocked. When the (1)
bounced slider returns to its original position, it
may wpessi bl y s e againsit tthe dilsident herBly stemalgi mgsis-
recording data. 15 Thus, the reduction of the head
| oad aneRefFathalefifEdle Ao STURREN Pel'f diafthcee @il thkent
di sk device. If the slider is reduced in size so that
i t sMaggsd Ty &§L81s O Imd R Ife RETrteLdt d M qid idpMgad load F.
bec S mal ler, resulting.n an inprovenent in th
ShodRe36 TPEErs (it & Anever * S IRUNET Yy Fork@ that-he
gen %ghqug@e% an HQR?Ct is applied is greatly

y

i nfl'uence t he équi'val ent mass of the suspension.

I'n practigge Hh§[&fPread Nes rEUGI oD A SHSHSH 8L to the

miniaturization of the slider, the suspension and the
slider are liable to bounce off the magnetic disk when
the disk device is shocked. When the bounced slider
returns to its original position, it may possibly run
against the disk, thereby damaging recording data.
Thus, the reduction of the head load lowers the shock
resistance performance of the disk device.

If the slider is reduced in size so that its
mass lessens, m in the aforesaid equation (1) becomes
smaller, resulting in an improvement in the shock
resistance. However, a bouncing force that is
generated when an impact is applied is greatly
influenced by the equivalent mass of the suspension.
In practice, therefore, the reduction of the slider
mass is hardly conducive to the improvement in the
shock resistance. Thus, the reduction of the head
load that is involved in the miniaturization of

the slider lowers the shock resistance, possibly
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mass i s hardly conducive to the inprovenent in the 25
shock resistance. Thus, the reduction of the head

load that is involved in the mniaturization of the
slider |Iowers the shock resistance, possibly degrading
the reliability of the disk device. BRI EF SUMVARY OF
THE | NVENTI ON The acconpanyi ng draw ngs, which are
incorporated in and constitute a-part of the
specification, 5 illustrate enbodi nents of the

i nvention, and together wth the general description
gi vesgahavaganaet helidetaiilgd cdeserd plisn ddvide.
enbodi ments gi ven below, serve to explain the
principles of tIBRIBVAUMMARY AUCAIHE NENVENBIOMSpect of
the invention, there is 10 provided a head suspension

-assenbl y Thsed doompandiiskr dsteaped secdridimg medinngrporated

conprising: a head having a fento-slider, which is

flién ppdagoasitituyteed Pagén@fattd® Feamidn adtel @14 der
and a_surface of the recording nediumas the

r ecoLdPAGIAEE GRPOSLACESS &id T dW&ddrifithg &renerfether
which is _provided qQn the slider and perforns

i nf §r- titgﬁ FEBEESST G SCH RO &lordi PO YReditinthfid

151 whi ch t he head . t . tt
t he TPGEGP G ng HEGT NG “dpice S DA™ 1t otk Lo+
f f f. t i ' .
noad " The CuShongrEn s th W Beee of T Bee TR %o

um and the gad oad, ofn 2t s O{E- ARG ANG {0ere is

anot her aspect of” the Invention, there iIs provided a

di skrdevided GOMREISItGpedsion assembly used for a disk-
shaped recording medium, comprising: a head having
a femto-slider, which is flied by an air current
generated between the slider and a surface of the
recording medium as the recording medium rotates, and
a recording element which is provided on the slider
and performs information processing for the recording
medium; and a suspension which supports the head with
respect to the recording medium and applies a head
load bound for the surface of the recording medium to
the head. The suspension has a thickness of less than
50 um and the head load of 2.0 gf or more.

According to another aspect of the invention,

there is provided a disk device comprising: a
disk-shaped recording medium; a driving unit which
supports and rotates the recording medium; a head
having a femto-slider, which is flied by an air

current generated between the slider and a surface of
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di sk- shaped recording medium a driving unit which 2S
supports and rotates the recordi ng nedium a head

having a fento-slider, which is flied by an air

current generated between the slider and a surface of
the recording nedium as the recordi ng nedi umrotates,
and a recording elenent which is provided on the

slider and perforns i nfornmati o6 processing for the
recordi ng nmedi um and a suspensi on whi ch supports the

5 head with respect to the recordi ng nmedi um and
appthesreachaadgl nadibauad toe trkeocsurihaceeafiunheotates,

recording nediumto the head. The suspension has a

t hi ekdessretorbésyg thaneb@ whmiahd isheroeddiddoad dafhe2. 0

gf or nore. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF
THEs DRARY NendopEEGormsi dngophan 1ene Wros@Risigda fvar ¢he
disk drive (hereinafter referred to as _an HDD)
accbPePAging BRIIEMBoANAEAL SEFPERE 1oAY aftlichn;SURRgr B the
is an enlarged side view show magnet.i ¢ hea

bor BP8f BF EHnGeRBOC L5 R the 3o %l %a&%mcﬂ@paohes
head sus siagn, assenbly f th 4is a n
ot BFeBneondanoleenene 5 55&5@&6 T as g et
sect | Le f he S senpl

¢ akBRAER s oT ERe {}%%%of 2re R R PRidkness of

di ageam show Bg LI Lehathanabha wggwggnzt beg @‘stlrrrylmre
| eavi ng accel eration of the head suspension assenb
and deadk | 9AGcRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
FIG. 1 is a plan view showing a hard disk drive
(hereinafter referred to as an HDD) according to an
embodiment of the invention;
FIG. 2 is an enlarged side view showing a
magnetic head portion of the HDD;
FIG. 3 is side view showing a head suspension
assembly of the HDD;
FIG. 4 is a plan view of the head suspension
assembly;
FIG. 5 is a sectional view of the head suspension
assembly taken along line V-V of FIG. 4; and
FIG. 6 is a diagram showing the relationship
between the maximum leaving acceleration of the head
suspension assembly and head load.
DETAILED DESCRIPTION OF THE INVENTION
An embodiment in which a disk device according
to this invention is applied to an HDD will now be

described in detail with reference to the accompanying
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 An enbodi nent
in which a disk device according to this invention is
applied to an HODD wi Il now be described in detail
with reference to the acconpanying drawi ngs. As shown
in FIG 1, the HDD conprises a case 12 in the form of
an open-topped rectangul ar box and a top cover (not
shown) that is screwed to the gase with 5 screws and
cl oses a top opening of the case. The case 12 contains
magnetic disks 16 for use as recording nedia, a

spi agheimgtQer 18, magnetic heads 40, and a carriage

‘assenbly 22. The spindle notor 18 serves as a driving

unit thatassuhpom smrda.otlgt ehelHiheomgneie < aicskse 12
The magnetic heads 40 are used to wite and read

i nf enmthieod otroy a@d afr ewpenhrd cipsics rectiragdral dgek and a
assenbly 22 supports the nmagnetic heads for novenent

wi t BobPespEer tl@otheheagnettha tdilsk Screwedrira Hdre qafe with
case 12 contains a voice coil mptor (VCM 15 24, a
ramfCrE4d RBCh&RCSRS2E, tRPFPeHdad Uit £as%tc. The

VCM 24 r%,ates an ositions the carriage as%?Eg%%.

The T amp [FGad 4760 N (SR 25 Ho SR FRGHER | K hieRluse as

in a séhu L posi ti.on offS t.h%lrrag(}rg) t 018di skas hen, thhe S

head§ “&* ﬁ@vgﬁdﬁg'tﬁe Sut €r 1o ﬁeﬂiﬂhéV}es of ?%ﬁa

di slo, TAAFECA0aNA JN Eh13® 2 . hadil 1p A d ibeor 18

like. "Aprinted circuit board (not shown) I's screwe

}? skheeuier aSufiaae Pfum PeHamMaldo Afs the case des
the magnetic disks. The magnetic heads 40 are used
to write and read information to and from the disks.
The carriage assembly 22 supports the magnetic heads
for movement with respect to the magnetic disks 16.
Further, the case 12 contains a voice coil motor (VCM)
24, a ramp load mechanism 25, a FPC board unit 21,
etc. The VCM 24 rotates and positions the carriage
assembly. The ramp load mechanism 25 holds the
magnetic heads in a shunt position off the magnetic
disks when the heads are moved to the outermost
peripheries of the disk. The FPC board unit 21 has a
head IC and the 1like.

A printed circuit board (not shown) is screwed to
the outer surface of a bottom wall of the case 12. It
controls the operations of the spindle motor 18, VCM
24, and magnetic heads through the FPC board unit 21

Each of the magnetic disks 16 is 2.5 inches in

diameter, for example, and has magnetic recording




10

15

20

25

control s the operations of the spindle notor 18, VCM
25 24, and magnetic heads through the FPC board unit
21 Each of the nmagnetic disks 16 is 2.5 inches in

di aneter, for exanple, and has magnetic recording

| ayers on its upper and | ower surfaces, individually.
The magnetic disks 16 are fitted on a hub (not shown)
of the spindle notor 18 and-hegd on the hub by a clanp
spring 17. Wen the spindle notor 18 is actuated, 5
the magnetic disks 16 are integrally rotated at a

i veRyapeeEn €+8 upplrd a0 1IR@r ighihedd r eGid O @lally.
arrow B. The carriage assenbly 22 conprises a bearing

por thenmagnkicxed dar kishe ehetricomiwaldd efn thevngasehd?2 sHéwn)
and arns 32 that extend fromthe bearing portion. The

ar nef32har epandarged tpar 418 elnd detlhe csurtftec ésalofbyt he clamp
magneti ¢ disks 16 and at predetern ned spaces and

ext epdihg fLHAe sé#imendithectsipdmdlicomative Bdarisngcportedn
26. The carriage assenbly 22 is provided is with
suspBAsMeasess ci diskes flﬁlmr@f lategradtlix diqpted at a

def ornabl e, el ongate plate each. The magnetic heads

40 4F-¥CBuBp6LLed ol -vhétr depddt itkE dildt dinSmfrection of
portions of the suspensions 38. The arns 32 and the
susﬁéﬁgwoﬁs 38 constitute head suspensions, and the 20
head susggnsions.and t_he n % heads. constitute, a

head suspeitsiGn TSRy < AS S Howr T FIG" & Ve 19
car E%gggf’?g%%pﬁlei eearoitﬂﬁé:heab%%k%%twaflrla%ef 454 hadse 12
and arms 32 that extend from the bearing portion.
The arms 32 are arranged parallel to the surfaces
of the magnetic disks 16 and at predetermined spaces
and extend in the same direction from the bearing
portion 26. The carriage assembly 22 is provided
with suspensions 38 in the form of an elastically
deformable, elongate plate each. The magnetic
heads 40 are supported on the respective distal end
portions of the suspensions 38. The arms 32 and the
suspensions 38 constitute head suspensions, and the
head suspensions and the magnetic heads constitute a
head suspension assembly.
As shown in FIG. 1, the carriage assembly 22 has
a support frame 45 that extends from the bearing
portion 26 in the direction opposite to the arms 32.
The support frame 45 supports a voice coil 47 that

constitutes a part of the VCM 24. The support frame

45 is molded integrally of a synthetic resin on the
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portion 26 in the direction opposite to the arns 32.

25 The support frame 45 supports a voice coil 47 that
constitutes a part of the VCM 24. The support frane

45 is nolded integrally of a synthetic resin on the

outer periphery of the voice coil 47. The voice coi

47 is situated between a pair of yokes 49 that are
nounted on the case 12. The-voBce-coil 47, along with
the yokes 49 and a nagnet (not shown) fixed on one of

5 the yokes, constitutes the VCM 24. \Wen the voice

Coi budéri peenenhgirzedr tthe carildeads iassenbl yrm? votdd esoil
around the bearing portion 26, whereupon the magnetic
head3 48 areé¢unteed biedwarth @oPatiirored ywiers & Wediatecthre
track. 10 The ranp | oad nechani sm 25 conprises a ranp

51 madntalbs ob3thEheasand 51 iTheprvodiatedanl t4e  dotrtpmith
wal | of the case 12 and | ocated outside the nagnetic

di skBe18°okele 4Pabadba a@gaed | mditvisheanly fifasmatheone of

res ectiv§§dens of the suspensions 38. 15 Wen the ,
cargpﬁgé(o e S22 thsest é98 I The shultherpddia igice

O 488, 31t S D S O e
'ncgkgﬁkbo@h%fb%g%i% iﬁgﬁﬁggﬁ%hgﬁ%%%$ %%tgﬁé @fgnetic

magnéti ¢ di sks are unl oa Wngis

det ail Sclipt | f. & ; ' |
and TRe magnetie haade H0  hE E G e % e
eachrgugpension 38 is fornmed of an el ongate

bel t -shaped | eaf spring with

The ramp load mechanism 25 comprises a ramp
51 and tabs 53. The ramp 51 is provided on the
bottom wall of the case 12 and located outside the
magnetic disks 16. The tabs 53 extend individually
from the respective dens of the suspensions 38.
When the carriage assembly 22 rotates to the shunt
position outside the disks 16, the tabs 53 engage
ramp surfaces on the ramp 51 and are then pulled up by
the inclination of the ramp surfaces, whereupon the
magnetic disks are unloaded.

The following is a detailed description of the
head suspension assembly and the magnetic heads 40.
As shown in FIGS. 2 to 5, each suspension 38 is
formed of an elongate belt-shaped leaf spring with
a thickness of less than 50 um, e.g., of 35 um.
Its proximal end is fixed to the distal end of each
corresponding arm 32 by spot welding or adhesive

bonding and extends from the arm. The opposite side
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a thickness of less than 50 gm e.g., of 35 gm 25 Its
proximal end is fixed to the distal end of each
corresponding arm 32 by spot wel ding or adhesive
bondi ng and extends fromthe arm The opposite side 10
edge portions of each suspension 38 are turned back
innward without failing to maintain a fixed width and
formturndown portions 52, dndividually. Awidth W of
each turndown portion 52 ranges from about 50 to 5 200
gm If the turndown portions 52 are forned in this

manegge b tSbinksl BEFSeaeh eaEHHSRENSTPM B durndd vack
extendi ng direction can be nade about 40% or nore

hi ghawatrbiaw ithatitoff ad 13uspers mari dthdin ast inged uwindlawnand
portions. Each suspension 38 may be fornmed integrally
10 Wbtrh ithsndownegppandiong &2m 32dikdchiatdgnet iz Wiedith W
40 has a slider 42 substan- tially in the formof a

r ectangalchr tpwrinsiewan ¢ oa t Loac ddinggygespriothucialypitedtd to
portion 44 on_an end face of the slider. It is fixed
to &Y§i rbdts 5prihg B4reAcYE PRETLEPEFaPZeRdSpdrEies M
it correspondi ng suspension 38. The nagnetic head 40,
is §35j5e3‘la€6“etro &hRe 3¢ 1686 SSF Ho RGP tHERENT R ¥t 10

h tic.disk.16 by the elasticjty.of the .
SuSPERSFON 38 e HEST CBad 15 TEE 1o HIY (o PTe
L f td ' 0
o nhSenRe, Bnghy chif SRV RS AR 1 Apndoun

(2558 B0 st L RO 5 Sk, PR neorany
with its corresponding arm 32.

Each magnetic head 40 has a slider 42 substan-
tially in the form of a rectangular prism and a
recording/reproducing head portion 44 on an end face
of the slider. It is fixed to a gimbals spring 41 on
the distal end portion of it corresponding suspension
38. The magnetic head 40 is subjected to a head load
F toward the surface of each magnetic disk 16 by the
elasticity of the suspension 38. The head load F 1is
set to 2.0 gf (19.6 mN) or more. If the magnetic disk
16 used has a diameter of 2.5 inches, the lcad F is
set to 3.0 gf (29.4 mN) or more. If the magnetic disk
has a diameter of 1.8 inches, the load F is set to
2.5 gf (24.5 mN) or more.

The slider 42 is formed as a femto-slider that is
0.85 mm long, 0.7 mm wide, and 0.23 mm thick. It has
a rectangular disk facing surface 43 that faces the

surface of the magnetic disk 16. The magnetic head 40
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2.5 gf (24.5 nN) or nore. The slider 42 is forned as a
fento-slider that is 25 0.85 mmlong, 0.7 nmm w de,

and 0.23 mmthick. It has a rectangular disk facing
surface 43 that faces the surface of the magnetic

di sk 16. The magnetic head 40 - 11 is fornmed as a

flying head. The slider 42 is caused to fly by an air
current C that is generated between the disk surface

and the disk facing surface 43 as the disk 16

rotates. Thus, when the HDD is operating, the 5 disk
facipgrsuntdcas43 aflytihg Sleader 4hecatiiquialdly id acfssed
the di sk surface across a gap. The direction of the

ai rtoufignbyCains adai rairdentt W tdhax rict afdreratid dsdtiveen

B of the disk 16. The head portion 44 of each magnetic
heath40di6ki supifeviededdor hiehelierkd faadepfsutfemcd i4deras the
42 that is situated on the downstream side of the air

cur féak &6 roRatelsi-defhas f Whed jtheg ROD tled qrestakieng, the
such,that the head portion 44 is situated closest to

t hePyP&k FaEtPRaSEITPRE Ha® TpdMtS S e hds <RibrididRgt LY

it
d_15 duci_ng el enent t_shown) f or di.n
and =P8R GAc G | ALGERRE Gif 166 artd Fiktm LR AEgHRTT ™

ﬁhséglﬁhe'Qi&h%qu%%ts%?Ee”%k>QmﬁﬁﬁﬁﬂP%%ﬁ%°?§%$>°t§§En

hi's “néfner "t he shock resi stance

20 pexipuml.e vg%gt%%c%g%mgﬁkpn) Amax of the

suspension 338 can be o tained fromthe aforenentioned

equati ONThe head portion 44 of each magnetic head 40
is provided on the end face of the slider 42 that is
situated on the downstream side of the air current C.
The slider 42 flies in a tilted posture such that
the head portion 44 is situated closest to the disk
surface. The head portion 44 has recording and
reproducing elements (not shown) for recording and
reproducing information to and from the magnetic
disk 16.

In the head suspension assembly constructed in
this manner, the shock resistance (lift-off G or
maximum leaving acceleration) Amax of the suspension
38 can be obtained from the aforementioned equation
(1). It depends on the suspension mass (equivalent
mass in terms of dimple position) M and the head load
F. According to this head suspension assembly, the
suspension mass M can be lessened by reducing the

absolute mass of each suspension 38, which is supposed

to be 35 um thick, and by using a femto-slider as the



(1). It depends on the suspension mass (equival ent

mass in terns of dinple position) Mand the head | oad

F. According to this head suspension assenbly, the 25
suspensi on mass M can be | essened by reducing the

absol ute mass of each suspension 38, which is supposed
to be 35 gmthick, and by using a fento-slider as the

- 12 slider 42. Further, the twad-load F is supposed

to be 2.5 gf or nore. Thus, high shock resistance can

be obtained. As shown in FIG 6, shock resistance G

of s4GQeE ar .nore ramed f§0G e dredreat & ol adurgsb 3 d hto
use 5 of head loads F of 2.0 gf and 3.0 ¢f,

r especti.\belgf. orEwerrd.f &aols,susipinsilorclB&dsi 4tammedsan be
its stiffness can be increased by providing the

t ur edhdved negor t ifonsheonnt HE Gi de edyelporas igisande theot
suspensi on. Accordingly, deflection of the suspension

10 39 0c&n e moggueed tad0 fprosyvéndns aftaaiRtiainethdiith use
durability. Each turndown portion 52 is_turned back

at P80 NgEG deadand iof iantd Bt @NF it G ohtracteIRIRC LRk -

suspensiqﬂ sur f so_ that the a, of _each  side
t V

face of the's gﬁ%é‘i}br?%p%l?%r ATHE B, 4ES
eac'%t%lfsf%%nsssi C)c ns%ec %Qu%orte bseeéje %3) leélr ivr!ﬂc iunﬁggccende bé/u down
ed as’ eac 9

air “current that iI's genera e tic dis

o S8 LRl LA, M (o e g oving

by ence. e magn can be

st eadidpe rURRON t ot - iRy ISHSRENSI QN i3 $0 dldtsddension
20 magneti c di sk can enj oy “hi gh-accuracy, stable
38 can be reduced to improve its stability and
durability. Each turndown portion 52 is turned back
at 180 degrees and is intimately in contact with
the suspension surface, so that the area of each
side face of the suspension is not large. Therefore,
each suspension 38 cannot be easily influenced by an
alr current that 1s generated as each magnetic disk
rotates, so that it can be prevented from being swung
by turbulence. Thus, the magnetic head 40 can be
steadily supported by the suspension 38, so that the
magnetic disk can enjoy high-accuracy, stable
recording and reproduction.

According to the HDD and the head suspension
assembly constructed in this manner, the magnetic
heads can be miniaturized to improve the recording
density and the shock resistance of the assembly.
Thus, the HDD and the head suspension assembly

obtained can enjoy outstanding shock resistance and
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recordi ng and reproduction. According to the HDD and

t he head suspension assenbly constructed in this
manner, the magnetic heads can be mniaturized to

i nprove the recording 25 density and the shock

resi stance of the assenbly. Thus, the HDD and the

head suspensi on assenbly obtained can enjoy

out st andi ng shock resi stance amsl -- 13 hi gh-accuracy
recordi ng and reproduction. The present invention is

not limted directly to the enbodi nent descri bed
aboxeghaggculracgorpeRedtisy My hepmnditedi n modified
forms without departing 5 fromthe scope or spirit of

t he i nvemhieomp.relswntthemventdrdrouiss imvent inonsedrayi bect 1y
made by suitably conmbining a plurality of conponents
destpi bbe Embodnnmectti cieswirtifped e dvar,egoichgits components
enbodi ment. For exanple, sone of the conponents

accbpili Rg edbrRd ePoragsiony fdmsbdiammit wighhork eparting
omtted. Furthernore, caonmponents according to

di f fEPBNERENEEAPReREs SRy e Cdorfiithed vl Tifud r dprther,

o e B ot R e e ety L A 58Bs -
ST L S R, Ay
VAT FS BERREDY SRR C eI Seeki e ot
forc@mﬁbﬁ%hts according to the foregoing embodiment may
be omitted. Furthermore, components according to
different embodiments may be combined as required.
For example, the number of magnetic disk(s) in
the HDD is not limited to one or two and may be
increased as required. This invention is not limited

to magnetic disk devices but may be also applied to

any other disk devices, such as optical disk devices.
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shaped recordi ng nmedium conprising: a head having a
fento-slider, whichis flied 5 by an air current
generated between the slider and a surface of the
recordi ng medium as the recording nediumrotates, and
a recording elenment which is provided on the slider
and perforns information processing for the recording
medi um and 10 a suspensi on- whixch supports the head
with respect to the recording nediumand applies a
head | oad bound for the surface of the recording
mediumto the head, theasuspensnomebhavgng a thi ckness
of less than 50 gm and the head | oad of 2.0 gf or

more. 1512. A head suspensiion assenidly usssd ffgr aa disk-
di sk-shaped recordi ng nedi um conprising: a head
havshgpadf ertoxrslindemeditunG h dosnfrliisachg:by an air

current generated between the slider and a surface of

t he recordibegdmddivimaas tisnmteesoridiary 20 imddiianflied
rotates, and a recording el ement which is provided on

t hebgl PBep1EnGugEchsr FsTicArdEfaticsY e Py ddes & ligisprand

t he recordi ng dium and agn el ongate suspensi on whi ch
SUpBOFUE TARE. Rdad i (F SPESHAG MEs 1o % ot TRt Hech

and agplies ead | oad bound for. the surf.ace .of

t he™F &BF‘dr‘fﬁ&%%r?%dr&r‘?ﬁdt & CRERENY HE U pHisith +°
"G ETSIR SR Dy P B
processing for the recording medium; and
a suspension which supports the head with respect
to the recording medium and applies a head load bound
for the surface of the recording medium to the head,
the suspension having a thickness of less than
50 um and the head lcad of 2.0 gf or more.
2. A head suspension assembly used for a
disk-shaped recording medium, comprising:
a head having a femto-slider, which is flied
by an air current generated between the slider and
a surface of the recording medium as the recording
medium rotates, and a recording element which is
provided on the slider and performs information
processing for the recording medium; and
an elongate suspension which supports the
head with respect to the recording medium and applies
a head load bound for the surface of the recording

medium to the head,

the suspension having a thickness of less than
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portions formed by turning back opposite side edge
portions of the suspension. 3. The head suspensi on
assenbly according to 5 claim2, wherein each of the
turndown portions has a wdth in a range of 50 to 200
4 m 4. A disk device conprising: a di sk-shaped
recordi ng nediunt a driving unit which supports and
rotates the 10 recording medillim -a head having a
femo-slider, which is flied by an air current
generated between the slider and a surface of the

r ecé60diurg, nede uneas iLbedrefoldDngf nedmomer, obatlesuranidwn
a recording element which is 15 provided on the slider
andppeicfionss fiopfedmiyi ¢rrrgmge éssingpriers ittt Jictoreligr)
medi um and a suspension which supports the head with
respeEtiong che thecSHEPEG SHdi-um and applies a head

| oad bound for the surface of the recording mediumto
t he head?-20?ﬂ%3@%%béW§Hﬁ?%ﬁﬁﬂrﬁf%?WQﬁ%K#é§¥Qﬁn$e%%
than. 50 um and the head | gad of 2.0 gf or nore. 5. A
di sk1aet ge (‘S’gﬁﬁrei%‘i G Da Odi S-S FAPe R eL A mgns has
medi_um, dr.i ving _unit i-ch, su ts _and rotates the
25 fed P Pnénwgdgﬁﬁﬁeaoﬁggﬁ ﬁé@?ﬂgydipénto-slider
which is  flied g4 6@%€¥dé‘EHH§¥Es£@fﬁrated bet ween

the slider and -

a disk-shaped recording medium;

a driving unit which supports and rotates the
recording medium;

a head having a femto-slider, which is flied
by an air current generated between the slider and
a surface of the recording medium as the recording
medium rotates, and a recording element which is
provided on the slider and performs information
processing for the recording medium; and

a suspension which supports the head with respect
to the recording medium and applies a head load bound
for the surface of the recording medium to the head,

the suspension having a thickness of less than
50 um and the head load of 2.0 gf or more.

5. A disk device comprising:

a disk-shaped recording medium;

a driving unit which supports and rotates the
recording medium;

a head having a femto-slider, which is flied

by an air current generated between the slider and
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a surface of the recording nediumas the recording
mediumrotates, and a recording el enment which is

provi ded on the slider and perforns information
processing for the recording nedium and 5 a
suspensi on which supports the head with respect to
the recordi ng nedi um and applies a head | oad bound
for the surface of the recording mediumto the head,

t he suspension having a thickness of |ess than 50 gm
the head load of 2.0 gf or nore, and turndown 10

por ki @ng rhekened Rhe WIHJIYHIRAL MnDRasidL Sider £88eding
portions of the suspension. 6. The di sk device

accoeding troteltaismn ZndMzereiaqordach eferidrer twh indowns
portions has a wdth in a range of 50 to 200 um 15

7. Phmevdidsk devithe addoredi rgd et faims$, infmemeE hion he
recording medium has a dianeter of 2.5 inches and the
hea@rlegdsanas fergither nasiadigig M idik afedi ce

according to claim5, wherein the recordi ng nedi um

has a di &mSUSPESIPTB WHHesSUWRPT 2D i Mead Yoely Bespect

2.5 gf or nore.
tg t%e recording medium and applies a head locad bound

for the surface of the recording medium to the head,

the suspension having a thickness of less than
50 um, the head load of 2.0 gf or more, and turndown
portions formed by turning back opposite side edge
portions of the suspension.

6. The disk device according to claim 5, wherein
each of the turndown portions has a width in a range
of 50 to 200 um.

7. The disk device according to claim 5, wherein
the recording medium has a diameter of 2.5 inches and
the head load of 3.0 gf or more.

8. The disk device according to claim 5, wherein
the recording medium has a diameter of 1.8 inches and

the head load of 2.5 gf or more.



