;eSévaTTUMLhVVYBXYTYUaI TI TLE OF THE | NVENTI ON HEAD SLI DE

DEVI CE BACKGROUND OF THE | NVENTI ON The present invention reﬁﬂﬁ'@ﬁﬂwmmw
contact-type 5 head slider that noves in the radial directio y
di sk medium (hereinafter referred to sinply as a "disk") in a std®&"in

whi ch wmmMmHMMWMWME in contact wwth the surface of the disk. In general, a
disk d es a spindle 10 notor that supports and rotates a di sk,
a suspensi @t M havi ng a head slider provilded at its free end, a head
nounted on the head slider, and a voice coil notor (hereinafter referred to
as a "VCM') for radially swinging the head, nounted on the suspension 15
arm over the surface of the di skiTIdd QQF THEE sUSPENMBION armis attached so
that it presses the head slider against the disk with a predeterm ned
force. During oP&ARt SOADERhANE $K SKs DEGtT&tFed with the head slider kept in
contact with the surface of 20 the di sk, whereby the head slider is
radially slid over the disk. PBCKGREYNDt OFt REEhSAWENFES®es a desired track

of the disk, and records information on the track or reproduces infornmation
therefrom At this tithe POfSRdadsIeeron Foraeds i 25CRtaFFekYPdn avay

f th i sk by t . f th ir f d f, h fati f th
Lrom the gk Dy e Buessui .t ety ISP el o BT the |
which th i f_t i i t t bri ngi

uni h he presSLDLgT S8, pkhR, RSN AL A | SIS g LOSEY BL1 9o
the head sl ider .0k (dagRge qf 25 Jhe Lisskoi GO Aot 10 o8 ofn LG be

slider upon the di shou be mnimze end, 1 n conventional disk

devi ces, the pl ggenaknwhisoh rbhe SYSpeRSiIL@dr m presses the head slider is
made as cl ose as possible to the place at which the air 10 pressure is
exerted. However, whemne qleh@riR16SSH i OV e Uonptel SMUSPLNShORdBEM i S
close to the air-pressure acting position, if an inpact is exerted upon the
head slider fronotbe ohbsi deppblieshead ddtdeares s efidit,y 4 noldp@ts 1dhb

t her eby undesirably changing the contact force of the head slider upon the
di sk. If the costachatdngeai Heandstsdlilder ekt sit digrs free end,

a head mounted on the head slider, and a voice coil

motor (hereinafter referred to as a "VCM") for

radially swinging the head, mounted on the suspension
15 arm, over the surface of the disk, etc.

The suspension arm is attached so that it presses
the head slider against the disk with a predetermined
force. During operation, the disk is rotated with
the head slider kept in contact with the surface of

20 the disk, whereby the head slider is radially slid
over the disk. As a result, the head opposes
a desired track of the disk, and records information
on the track or reproduces information therefrom.

At this time, the head slider is pressed in

25 a direction away from the disk by the pressure of
the air formed from the rotation of the disk.

As a result, the head slider is inclined about



nay'becone away fromthe disk to thereby reduce the | evel of a signa
during recording or reproduction, or 20 the head slider may touch the disk
with a too strong force to unevenly wear the contact portion or danage the
di sk. BRI EF SUMVARY OF THE | NVENTI ON The present invention has been

devel oped in light 25 of the above, and ains to provide a head slider that
has a high stability against vibration and can be brought into reliable
contact with a disk with - 3 an extrénﬁgy Small contact force, and to
al so provide a disk device incorporating the head slider. To satisfy the
aim according to an aspect of the invention, there is provided a head

sl ider nount ed Bh&ikdsht headinhvihchetbedprearéngatfrsgeorfa thet ati ng di sk
medi um and/ or reproduces infornmation therefronL t he head slider
substantial |y rItFREMSIPDVERE bYePXehbcfot APPAGPYI BRiRgdNIMa Pagtstdte in
whi ch a part of the head s|ider is in contact with a surface of the 10
rotating disk ﬁ&ﬁtﬁﬁagd%i+@%¥nbgt% contact Porti S5het 816&-brought into

contact with the surface, of the disk dium _the portion of the surface of
the head sli der beintnlgtgPEdogoVﬁ§Fr8 HFBF Qeﬁpe§gﬂﬁ§rp8ﬁiqqm?Qﬁtﬂ¢
respect to rotat,on,of t di sk LU a pressing, 15 force bei ng_exerted
upon the “head s Beedtsk ¢ eepé%gggﬁg E%EF?i8ﬁ.?_epP§§§ F%é%ﬁéa&P Fi der
against the surfiaceyoly g, di kogedi i 20ROS! kbVerRReasY eggner ating
portion | ocated upstreamof the pressing position with respéct to the

rotation of thec&i\s&@poﬁ@ﬂi&mkad@@%égyetﬁéegiaee LeSWhticROLnat the
positive-pressure-generating portion, fromairflow which occurs while the

di sk medi um i s f1d4Pdhon téeth ebye PEESStRE hBgdheagdqski dar maway afsr om t he
di sk medi ump and a negative-pressure-generating portion 25 | ocated upstream

of the positivelrsssas egendsbé i g Poetpbacwi &b wRspRCthkoatilte rotation of
the di sk nmedium a negative pressure resulting fromthe airflow - 4 at

t he negdil ve- prressigwrgenereténegorti on, thereby pressing the head slider
toward the di sk medium The head slider of the invention has a contact
portion | ocated dowRBeWewss of wheee pkhesPrgspdsot peaitionnokhitéle a pressing
force is exerted upon the head slider, with respect to the direction of
rotation of theSHFREOTHENR M ahdl Gl QRRi EPvELBr 45 TPESCHERERARFRENFort i on

| ocat ed upstream of, the pressin osition with respect. fo the direction of

t he rotat?on. ﬁ?%&ﬁﬁﬁ?ﬂi&ﬁyént %%gdl§l?ﬁﬁfp?§ BB%EsEheaéﬁﬁﬁsFlfﬁﬁr
surface of the 4i i j rm SS] oL .EFur,t her,

t he head sIideﬁghggtgﬁgégg%%%%Qb?ggéﬁgg%geﬁ%gg Fﬁggpg%??%& F§§% ggdopstream
£ th v : . : . h
girec?iggﬁgflYﬁgﬁﬁg?gfpgﬁ£@%$¥§§%ﬁﬂ%ﬁ%%%i€ﬁe%§?ggéﬁFégEgFS%ﬁéoﬁgaghgIider

agai nst vi brat iraad adwdi @nablesn thee c@néact force of the contact portion
upon the disk nediumto be nade constant and mnimzed. As a result, |evel

reduction 20 in a sibhathelueohbactahgesei bst hrscanlact ther aeadaslhder
suppressed, and wear of the contact portion or damage of the disk nedi um
can al so be suppredwerhme away from the disk to thereby reduce the
level of a signal during recording or reproduction, or
20 the head slider may touch the disk with a too strong
force to unevenly wear the contact portion or damage
the disk.
BRIEF SUMMARY OF THE INVENTION
The present invention has been developed in light
25 of the above, and aims to provide a head slider that

has a high stability against vibration and can be

brought into reliable contact with a disk with



According to another aspect of the invention, there is provided a disk
devi ce conprising: a disk 25 nediuns a spindle notor which supports and
rotates the disk medium a head slider mounted with a head which records

i nformation on the di sk medi um and/ or - 5 reproduces information
therefromwhile the disk nmediumis rotating; a suspension arm having a free
end provided with the head slider; and a v%ice coil notor which sw ngs the
suspension armto substantially 5 radiall y“nove the head slider over the
di sk mediumwhile the disk mediumis rotating, in a state in which a part
of the head slider is in contact with a surface of the rotating disk

medi um t her eby 3po&FLireHiedy e lHe£Ordlndfe B0 raf ttackl o® PhevHisk
medi um wherein 10 the head slider includes: a contact_ portion to be
brought into coft 8&€ Kwiel 1§ S drGasR od Wi s &2 D51 HEEHi sk nedi um t he

portion of the surface of the head sl.ider_ being, | ocated downstreamof a
pressing position mﬁﬁw SEdPetY 110G i AETT +E9d?%ka%eﬁFBﬁf£lgg;ghe
pressing force being, exert ypon the hea lider_at th ressi position
o bress 1 he neatBIEash agRatl: Lo talrrine iqas o Lot ohr o
positive-pressu ner atl rti :Hggiiggg;o t he Wals)
position ﬁjth rggggcg ?%agﬁéﬁgé%hgg%%ﬁ%%}?%% |§£ ﬁ%ﬁi%n{gésgﬁé tive
pressur e 1esult gy albdiif, PAtid/ofe ARSI G O ANG AT LhOPe LR

ai rfl ow which ogggﬁs wﬁile t he éfgk _iunfﬁ% rotéﬁ%ﬁgglt eﬁe yep%essing
the head slider tawanchio@itie rdistiosRAtUE1 BAGAdially moving over the
negati ve- pressure-generating portion 25 | ocated upstream of the

posi tive-pressutretgengaiding peidivan iwW th gtespecin twhidie 4 opatt ovf ofhd he

di sk medium a negative pressure resulting fromthe airflow - 6 at the
negat i ve- pr essuheagesériateirng spdrt icomtadiemeliyh pr esst fegcd hef higlael sl i der
toward the disk medium Since the head slider and di sk device of the

i nventi ohOhave théastingedisds radd uady avmpydss iduscrd rahtzacl pdoveon tte
stability of the head slider against vibration is enhanced, and the contact

force of the coREaBEONGH ditepePYTRe Vet hedianieairde abtthe @hsk
extrenely | ow, constant value. Accordingly, the vibration of éhe head

Sl dor that occBPeLiRen I8 SYREAt i WARRT T Ak (R Bt P SRSk

devi ce can be sggpres ed, tQF%Fb 3! er%'n variations gﬁ i he sont act
force upon the HESRS ROFBHGE. el WP The head ITUIS ae o7 Ghidhe  of t he
disk, which mey,Qeaurhen e dead ol ider dis Prpusiin | i G e000acy with the

15 di sk, can be suppressed. 't onal jects a ges o e
inventiopswi |l beraat phamih dyxd iR deees itid afealichi dot | pmsgnand in part
wi |l be obvious fromthe description, or may be | earned by practice of 20
the invention. Phesehnecissind cadvantages afhd heeddvEntdon dpyimet reed i zed
and obtained by neans of the instrunmentalities and conbi nations

particul arly poisntrédceuto therthel nidfstke me dBRINEF sDESCRI tHTHOYD x@s SiHEe -SEVERAL

VI EWS OF THE DRAW NG 25 The acconpanyi ng draw ngs, which are incorporated
in and constit ugengrpdindofraritd ospdeideites imstieamnF dilee presentny
preferred enbodi nents of the i nvention, and together_ w th the general
description gi veRsdkdPe idh Hespach It s @atrtom af the Bi$krred
enbodi ments given hel ow, serve to explain the principles of the invention.
5 FIG 14Ps a sBREFEN c p&CSetis ERFSERET | Ur]a‘ilirﬁg the T er nal
structure of a hardtdisK drive %ﬂDD acqugiqg)tg.the %nventiopi FIG 2 is
a perspective vEERNTHISEF ST Calfcerating pottion, trom airiiow

which occurs while the disk medium is rotating,
thereby pressing the head slider away from the disk
medium; and a negative-pressure-generating portion
25 located upstream of the positive-pressure-generating
portion with respect to the rotation of the disk

medium, a negative pressure resulting from the airflow



essential part of a head slider, according to a first 10 enbodi nent of the
i nvention, attached to the free end of a suspension armincorporated in the
HDD of FIG 1; FIG 3 is a plan viewillustrating the head slider of FIG 2
when viewed fromthe magnetic disk side; 15 FIG 4 is a side view

illustrating the head slider of FIG 2 when viewed in the radial direction
of the magnetic disk; FIG 5 is a side view illustrating the head slider of

FIG 2 when viewed fromthe air-inlet sTde? 20 FIG 6 is a view useful in

expl ai ning the height of a pad provided on the counter surface of the head
slider of FIG 2 ogg sing the magnetic disk; FIG 7 is a view useful in
expl ai ning the #&réB88 5@9PﬁéVGpBﬁeﬁﬁ@rﬁe£@3§44ﬁﬁnQﬁPQﬁ?}03? brerely 8 is a

vi ew useful in explaining the physig propertje of a conventional head
slider that derrEEFlBQngPSt ge B é&&&e\?e t&”@%“t Y UeE A 9 s a view

ful I h f th h d slid f_th
prosent. { nvent; on [‘%g SR i A e e ~=cf (TSI pl'an
[ illustrati di t of th
oot 8,8 RRA LY B ARG g g SE el e
illustratding a TﬁaﬁhEEthr gggg&ﬁl ng:o %e %hg%ﬁg%pqig@p ,i o g invention

when viewed fromthe magne an view

illustrating a Q@@Qe%‘ I c&%ha%g{oébr&g tbo ad %@é‘cﬁ@pdﬂmtﬁlm%f
i nvention when viewed fromthe rmagnetic disk side; FIG 13 i1s a plan view

illustrating a braddskkdRedacsor dhag at @oa iftifid prdedirsjertdrd fing nventi on
when 15 viewed fromthe magnetic disk side; FIG 14 is a plan view
illustrating a peadishi detated upstream of the pressing position

with respect to the direction of the rotation.

10 Accordingly, the head slider is pressed against the
surface of the disk medium with a predetermined
pressing force. Further, the head slider has
a negative-pressure-~generating portion located
upstream of the positive-pressure-generating portion

15 with respect to the direction of the rotation. This
enhances the stability of the head slider against
vibration, and enables the contact force of the
contact portion upon the disk medium to be made
constant and minimized. As a result, level reduction

20 in a signal due to changes in the contact force can be
suppressed, and wear of the contact portion or damage
of the disk medium can also be suppressed.

According to another aspect of the invention,
there 1s provided a disk device comprising: a disk

25 medium; a spindle motor which supports and rotates the

disk medium; a head slider mounted with a head which

records information on the disk medium and/or



according to a sixth embodi ment of the invention when viewed fromthe
magnetic disk side; and FIG 15 is a plan viewillustrating a head slider
20 according to a seventh enbodi mrent of the invention when viewed fromthe
magneti c di sk side. DETAILED DESCRI PTI ON OF THE | NVENTI ON The enbodi nents
of the invention will be described in detail wth reference to the
acconpanying 25 drawings. FIG 1 is a schematic perspective view
illustrating the structure of a hard disk drive 10 - 9 (hereinafter
referred to as an "HDD 10") as a di sk device according to the invention. As
shown, the HDD 10 conprises a rectangul ar-box-shaped case 12 having an
upper opening, EERFLEEDS cHVEPTPABLCBhERRTFeLRIR Fhdllsséder K sdppedisBeni ng
of the case when it is secured to the ,case by a plurality of screws. For
showi ng the int%ﬁrﬁﬁt§?+%%iu?esB?p?ﬂﬁlﬂﬁDafﬁ,h?VéPglasﬁ6%§ &R¢ state in
whi ch the top cover, is.det ached. The.case .12 houses a plurality of (e. g.
two) 10 nagnetiQ;ﬁY%%%df%lgg ﬁ?%khﬁ%ﬁiﬁiﬁgeﬁ’sﬁpﬁdﬁevﬁﬁFgrcf§ltH5F°gUpports
and rotates the ,nagnetic dis 16; | . SUS si.an 2Q .each having a
mgnet | ¢ head (HOTCRrotEgohs (e o Srregai e BRE" hg slbTE 2483 Wei g
provided for r i i J S i 15. of the
nagnetic!%iskseﬁ%ég%gg¥é@%g%3€$%gﬂ?%§o%Eggégnegﬁgréﬁ?ogﬁ%§r%%§??ﬁb assenbl y

22 whi ch suppory;s; 1 heg SaSPengi RBq 851 80-80athal, t HAY aCaR aRieV Al Q¥eknt he
surfaces of the nmagnetic disks 16; a voice coil "'notor (hereinafter referred

to as a "VCM') 2440t 20 phayohéag andqapesiki ORi BenthetsSuUIRANS eRirFae® 20; a
ranp | oad nmechanism 25 for hol ding the nagnetic heads away fromthe

magneti ¢ di sks df wihenrdtheyimged ek edebéynndthbeebyt posperiophey the t he

di sks 16; and a board unit 21. 25 Each suspension arm 20 conprises an arm
26 having its prexdneboenda ad¢aihed tovatkeolfe&hendiakseebliym?2 whameéia head
suspensi on assenbly (HSA) 28 attached to - 10 the free end of the arm
26. The 14SA 28 thppeead shidenspeptvdasheadcontaet passépinbée bat er)
mounted with a magnetic, head (not shown). The suspension arns 20 are
attached to theHE#IhglRERemPry22h WhBBr 2t BASLAAN 3Tt kb EHE fRESOS! i ders
press against the disks 16.. A printed circuit _board (nat shown) for

control |'ing thégﬁiéﬁﬁgkdﬁ%dbﬁmth %p?ﬂﬁ%éoﬁDPSrggg,S% 58 Q%Stﬁﬁgnetic
heads via the board unjde2lod .3 SE0LObNESULER 34" bagg el e bottom

of the
position with respect to rotation of the disk medium,

15 a pressing force being exerted upon the head slider at
the pressing position to press the head slider against
the surface of the disk medium; a positive-pressure-
generating portion located upstream of the pressing
position with respect to the rotation of the disk

20 medium, a positive pressure resulting, at the
positive-pressure-generating portion, from airflow
which occurs while the disk medium is rotating,
thereby pressing the head slider away from the disk
medium; and a negative-pressure-generating portion

25 located upstream of the positive-pressure-generating
portion with respect to the rotation of the disk

medium, a negative pressure resulting from the airflow



10 case 12. The magnetic disks 16 have a dianeter of 65 nmm (2.5 inches) and
magneti c recording | ayers on upper and | ower surfaces. The magnetic di sks
16 are coaxially fitted on the hub (not shown) of the spindle 15 notor 18
and supported by a cranp spring 17. The two magnetic di sks 16 are rotated
at a predeterm ned speed by the spindle notor 18. The four suspension arns
20 are swung around the bearing assenbly 22 by the VCM 24, thus the
magneti c 20 heads radially nove over the gnetic disks 16, to respective
desired tracks on the disks, for data reading/witing. FIG 2 is a
perspective view il|ustrating an essential part of a head slider 1,
accordi ng to 252k Fheshegabsiprpressirend sner@itingn PatGdors jthergian vi ew
illustrating the head slider 1 of FIG 2 as viewed fromthe magnetic disk
16 side. FurthePressing)the peag sdided; fovardytihg @islamatsiume head
slider 1 as viewed ipn.the direction i.ndjcated by arrow Rin FIG 2 (i.e.

in the radial directgéﬁCngbﬁe%ﬁﬁanEﬁ i apd @%ékx Hise % stheside view
illustrating th slider as,viewed in _the djrection indicated, by
arrow T inl4(3§3§fgggg? %?g§1Fﬁ8 e ngssﬁ'gfﬁﬁﬁﬁﬂ“ﬁﬂﬁfl %ﬁ%ﬁb%%ch
head slider 1 h LN y - uhst i al |y, rect angul ar. bl.ock shape,
and the ggin 10§%ogeggéhagﬁg Egﬁﬁééitgu??a?§%|zﬁﬁﬁxﬁyﬁﬁ} tﬁ?%ﬂﬂ%&we 16a of

a cor respond ngy 1BgRe b G okl incEaCh alendysl LRl ko AN 6ol Lo

positioned so that the |longitudinal direction o e main

parallel to thec_@ht@@i:'?@rtﬂghcé%SH RYeatli QW hedlififh WGl Mel 3 rigpti on of
the main body 2 is parallel to the direction indicated by arrow R, and the
counter surfaceahaesppenesyt hewsucbaseahtavafluhe aedcesnenrdiy)g mgnetic
disk 16 in substantially parallel thereto. However, since the corresponding
20 magnetic di skhd6vibratiésnanfi aheoheraspseiddey shspensicursamie?0 Swi ngs,
the angl e of each head slider 1 with respect to each direction T or R
slight | Y Qari esalepeherngl upppachelposkersrdotipeactihisesd s¥ idderick amnt he

di sk. For exanple, the angle of 25 each head slider 1 with respect to the
direction of rdbatPerPHESaceor FRepBRYI AYPREGAEENE YRsHatdons. dn, thise
direction T, shiftg b gbout 15 deggeea,a maxi rum - 12 to the right and
to the left of THRSHFTettToOn HPOR. ERe HhgKangFurrhRge We2Zn&dt tBE degr ees.

Further, as sh LN . 4 and 5, the counter surface. la,has a convex
shape, the cenggg?&p%$1§§%l%P@é?ﬁgdﬁpﬁﬁgs?, éﬁ?h%ﬁﬁ%’tWP%CPSmPWfQF§V£nt to
the gist of th S I Nt § F e. ar S A upposed
in the descrip??%%ﬁbgﬁ%w%€%§té%ﬁgegogﬁtgggggﬁkaégEPacgﬁg%?%eWEEPTgg%s of

all pads,s descrgbed, | ddrbe & @psrbstaqtially flat. 10 As shown, for
exanple, in FIG 2, the main body 2 of each head slider 1 conprises an

upstream portion 2a aaditbenslreeiepost kas abdvhhthhes! @Fgithedi nal
direction, i.e., inthe direction T. The upstream portion 2a, which
occupi es a greatmvemphien ofithebemsat 15obbdyif, the HesnedpaficAl Thdch
(A1203-TiC), while the downstream portion 2b is fornmed of alum na. The
follows, and in part will be obvious from the
description, or may be learned by practice of
20 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.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
25 The accompanying drawings, which are incorporated

in and constitute a part of the specification,

illustrate presently preferred embodiments of the



direction T indicates, as well as the direction of rotation of each
magnetic disk 16, the airflow over the disk surface 16a during rotation. 20
As shown, for exanple, in FIG 3, the counter surface la of the head slider
1is provided with a plurality of pads 3 - 7 in the formof islands of

di fferent shapes and hei ghts. Wen the disk 16 rotates, the pads interrupt
the airflow T between the 25 disk surface 16a and the counter surface |a,

t hereby changi ng the operational characteri'stics of the head slider 1. In

t he enbodi nent, the height of the - 13 counter surface la is varied in
three stages as shown in FIG 6, using the pads. Each pad has a surface A
cl osest to the IBVEECEOCDGa apC dadetdiedk Wisth ithe general gheseripkiere), or
a surface B which is |lower than 5 the surface A by 0.1 ~cm- 0.15 ~.m The
counter surfacedFYeRi EROVS FaE s Lahafre T3k titmmf nkheurface A by

1 ~cm- 2~ m _Apad 3 (contgct porti.on), ich has a surface_ A (contact

surface) and ispﬁ?é&rFﬁdb%ﬁ%?ik%ﬂﬁﬁbéﬂv' HGRY 155D barexelat®nt act

with the surfacgh%Ga gf a orrgﬁp ndingﬁp& netic disk 16, is provided on a

substantially centr & *H6rH 867 tEﬁ]ee JOUtErt Yr f ace 1a which i ncl udes a

junction Between the gypstrean aafnds&mqﬁﬁg.rg P é&@ 23, and 2b. The pad 3
i 5 1 3{@ %5 P\?eiaonl

has 15 a portion 3a projecting fromthe upstream por P2‘51, and a portion

3b projecting fEgﬁh%?%aquaskﬁ%ag{]n%%&?jaqn,saﬂl?é%xfé)ré‘?da iﬁ&gr@sw th the

portion 3a. A pair of pads4a an positive pressure generatlng

portions) are previvdedHOn)CaRHLadiRRY HPh0 ifedthgount er surface | a,
| ocated upstreamof the pad 3 with respect to the direction T and separate

fromeach other in thEadi eats en Rrspw-twe padsy 481 Bne Abr ane 49 med
symmetrical with respect to the longitudinal direction of the head slider

1. The two 25 pedsediaddpédbtneyf e heeld ediiidesd,y acderdiath tito as Birg@ad 4".
Li ke the pad 3, the pads 4a and 4b each have a high surface A (positive
pressur el @ur f aceypbodimens off. ¢he dnysedtiorn taie aditsdd sy fidoe fse &k
upstreamend, i.e., air-inlet-side end, of each positive pressure surface A
i s V-shaped. ThefvasRHFeEN&LPN Are: igiceerard tadvirddheafliget stbst antial |y
5 perpendicular to thg ai r.fl,ow even when each head slider 1 is inclined as

af orement i oned. Furt feC: & pa ra aﬁ’gd’s“‘% A S Wi h-yh e
Che positive preLblrs hrfade A 1% ERBShd Hf o ARG St Font 1o
and upstream of st Rg.pads integral For the the pads
15 FIG. 4 is a side view illustrating the head
slider of FIG. 2 when viewed in the radial direction
of the magnetic disk;
FIG. 5 is a side view illustrating the head
slider of FIG. 2 when viewed from the air-inlet side;
20 FIG. 6 is a view useful in explaining the height
of a pad provided on the counter surface of the head
slider of FIG. 2 opposing the magnetic disk;
FIG. 7 is a view useful in explaining the forces
acting upon the head slider of FIG. 2;
25 FIG. 8 is a view useful in explaining the
physical properties of a conventional head slider that

does not generate a negative pressure;



15 5b serve pressure 4a and 4b. The pads 5a and 5b are fornmed with the pads
4a and 4b, respectively. sane reason as the above, the upstream ends of 5a
and 5b are al so V-shaped. The pads 5a and to guide the airflow T to the
positive surfaces A. A slimpad 6 (projection) extending in the direction R
is provided upstreamof the pad 5, i.e., near the air-inlet-side end of
each head slider 1. 20 The pad 6 has the syrface B and a V-shaped upstream
end for the sane reason as the above. The Had'G serves to generate a
negative pressure, due to the airflow T, between the surface C (negative

pressure generating portiaon) |ocated downstreamof the pad 6 25 and the
di sk surface 16a. A %éﬁr §f 1fads VigvanF AR wit GRRERA bR E o @ct i vel y

referred to as a "pad 7") each _havin - 15 urf ace re provided
upstream of thePp¥ l§ainérHBﬁﬁ§ﬂﬁéaH&thﬁh§ﬁ%§}éiléﬁﬁxﬁ t'e*§ T EHth ot her
in the direction R _The tﬁ% gads 7a %nd 7b _are f.orned %¥nﬂetfical W th
respect to the FBRGPFLATNEP2Gi PERELENCS 6f NESAT NEP TR, and function

Sab 1 zing it oo g5 SATRuRd oL B el Vigd e nd i Fhead SElyder LN
ti th j.d il i i1 fil j db
?ﬁelpgtgg?gn ofaggﬁggﬁéFiggd%s§%f8n§§fﬁggﬁﬁ?gggéé%?é@%Iﬁé?%ﬁ%ﬁ%%gﬁgﬁﬁntey

surface la of ay¢@LE@SpeBAl REchgadnekkderikk Tgeair in the airflow T is
gui ded into the narrow space between the magnetic disk 16 and head sli der

1, 15 thereby form ngrgi.nitthesSpag.and viayeri 10fustiratidd 2 nsLded erqamed
pressure (positive pressure). The positive pressure Fp of the air |ayer

mai nly acts upoactbedpnsi tbve phessueabsdiiees A foftHhemachttiwf waeh head
slider 1. As a result, each head slider 1 20 is pressed in a direction away
fromthe surfacei¢Badoframctheespgneitig Whgketsicledi sk 16. On the ot her

hand, the pressing force FI of the suspension arm 20 is exerted upon the
head slider 1. In thElErbddi Aene PlRa posiw ildnusHaiagHinarid tapesl R Rt c.

of the pad 4 are designed so that a_positive pressure Fp, which acts in the
direction opposfEECFEIPHatCof ERETSPeSTPRGIFGNLe o1 tha IInueiit igbyhate head

- 16 slider 1 at a position. slightly, upst.ream.of the pressing position of
t he pressing foV%EW?Q.§£8@oEBFn@ggpeéé€hdﬁégdSﬁq%kn 1is rotated and
inclined in the diregti.on.i,n.which,its trq@gge d .5 approaches,
correspondi ng magnet ?:':[bdi %l% fg]gs%s}ﬁ%qu%\relpélé . G réégheﬁ(,f ﬁleaaecront act

surface A of the.pady3ngf tbhg Beadnskhdetihdnt MU e iU affenti th

the disk surface 16a. In this state, a contact force Fc 10 is exerted by
the di ski46 upogithedcenbacthsufbasetAcolitike sherd slider 1. In the
enbodi ment, since the pressing position of the aforenentioned pressing
force F1 is made cl o8&Gtoluhasaat ipdgnpadieh drl lofs tideet ipasid ieadrekisiare Fp,

the contact force Fc acting upon
according to a sixth embodiment of the invention when

viewed from the magnetic disk side; and
FIG. 15 is a plan view illustrating a head slider
20 according to a seventh embodiment of the invention
when viewed from the magnetic disk side.
DETAILED DESCRIPTION OF THE INVENTION
The embodiments of the invention will be
described in detail with reference to the accompanying
25 drawings.
FIG. 1 is a schematic perspective view

illustrating the structure of a hard disk drive 10



15 the contact surface A of the pad 3 is extrenely small. Furthernore, a
negati ve pressure Fn occurs, because of the airflow T, between the surface
C downstream of the pad 6 and the disk surface 16a. The negative pressure
Fn occurs because the pressure 20 of the airflow T increased when it passes
below the pad 6 is rapidly reduced. The negative pressure Fn presses the
head slider 1 toward the surface 1l6a of_thg disk 16. Referring then to
FIGS. 8 and 9, the effect of 25 the above-descri bed negative pressure Fn
will be described. FIG 8 is a view useful in explaining a conventi onal
head slider that does not generate - 17 the negative pressure Fn. FIG 9
is a view usefulh¢prethpfhehi AgTeREcAeiq a5 @& "&D0L HO "pr éfert dififenti on
that generates the negative pressure Fn. In the figures, L1 represents the
di stance bet weeteYhee52pFeE4IRY pBsIPRoANIRNSHOpr edS PRI Bycd el BRlY t he
acting p distancg %orce.Fl pressure 10 ktion position ~sition of the

contact force FE0 TOUPRLSBE! dobhCEABIHLELEPRY FORRS LI G e TR ng and
th ti iti f th iti Fp, d Ln the di,.st b th
preseing of ¢ neprager hooPshERoE: 4BaB: KEBasERg oFthe UGty U tr essur e
Fn. In the case.oun tNeFLGhoD BHBReNAOReYRLl VA JY SR & oquirs, e

where no pad 6 TS provi ded, ntact force Fc acting upon the contact

surface A of 15:4be-0adtd tHe9L¥SR BY ECFEuE%1§t o lskriuls?) @ he other
hand, in the case showmn in FIG 9 where the pad is provided to generate

the negative pr@ﬁ@#iﬁ%FﬁhetEﬁté@ﬂbQCEtEQE%QrECo&C&h%QHMﬁQQIQOEﬁﬁﬁ gont act
surface A of the pad is given by Fc = {FI X L2 - Fn(Ln - L2) }/ (L1 + L2)

I n other words,slidwscenéastaterea waieh the head clviedersl dotaddmecnbodi ment
is smaller than that of the conventional head slider by Fn(Ln - L2)/(L1 +
L2). 25 On the ot herThandasenlthéoesesdianmpituralhie f arfce(greessiwig t he head
slider 1 toward the magnetic disk 16 is larger by the negative pressure Fn
than inthe -magnetbavéhskenidb headiski aediumser &f sipdndiliee medsin ilBe
pressure Fp for balancing is higher than in the conventional head slider by
Fn(Ln - L1)/(L1thaE2o5uPHRrEsneRfsrohatesn thRe MR tdIC gdsks 16/t Hous

enbodi nent, the pad 6 (s provid nea he . air-inlet side end of the main
body .t hor eby +SURRE G CRe® LBRL A0t SFOPCBARd MernBBlRERd CoBRaLL NGl ace A

of the pad 3 and the surface 1l6a of_ the gnetic.disk 16, as .conpared to
t he conventiona?h%%%é,a ngEEI%Ban Pgangg T@gFﬁglFi e&%ﬁy%§ﬁn@he air |layer

formed between fhg,sad pbbdeLcdraRMlt DR-8ULERIEL100 Ahel BE JRORGC di Sk

16 to thereby intain the week contact force. uction-of the contact
force Fo ssuppressesatbe ¥eatnefnhBRepad diand the Aamageroludiegld mgnetic

disk 16 due to the friction therebetween.

information therefrom; a bearing assembly 22 which
supports the suspension arms 20 so that they can pivot
over the surfaces of the magnetic disks 16; a voice
coil motor (hereinafter referred to as a "VCM") 24 for

20 pivoting and positioning the suspension arms 20; a
ramp load mechanism 25 for holding the magnetic heads
away from the magnetic disks 16 when they are moved
beyond the outer periphery of the disks 16; and a
board unit 21.

25 Each suspension arm 20 comprises an arm 26 having

its proximal end attached to the bearing assembly 22,

and a head suspension assembly (HSA) 28 attached to



Moreover, the increase of the rigidity of the air |ayer enhances the
stability of the head slider |, which suppresses the vibration of the head
slider 1 that occurs when an inpact has been exerted thereon 20 fromthe
outside. As a result, a reduction in the |level of a signal and uneven
abrasion of the head slider 1 can be avoi ded. Additional advantages and
nodi fications will readily occur to those %yiLjed in the art. Therefore, 25
the invention in its broader aspects is not limted to the specific details
and representati ve enbodi nents shown and descri bed herein. Accordingly,

vari ous - 19 _nodificatians be made w t hout departing fromthe spirit
or scope of the n enti C ‘as i cl ai ns
CRRNEFaF PROCHE §2C0 SR BoR a6 Wt (e Ay SHRPH
and their equivalents. For. ex Le,, the shape, sjze, height, etc. qf the 5
pad 6 for gener%??B@ngﬁeangﬁaargé13F§533@@C%Ht§Ftaﬁ$gﬁ% 94&?%4;%¢ﬁ?
above-descri bed_ones ut b diti as own in FIGS. 10 - FI G
10 shows a pad %1m?%nﬁgf‘ghﬂg%ij?§gga?§w§'?‘)i'tssfglier SURESE e Y E%
formed | nt eqr o “ht Bt PRE B ads 055 S o5 TFIat Tare Sl bt T R g
the airflow T tontherpeshbhMesPiassyl Braws acs ifstA L&k agat i ve
pressure can be generated by formng the pad 62 such that it surrounds 15 a
negative-pressure geneg@tihmgdp@ﬁtﬂc@ritl el gmsdH®eam ofod he pad 62. FIG

12 shows pads 63a and 63b obtained by cutting out a portion of the pad 62
in FIG 11 whicbostrodlunds the peegatitvenp efswhe gayierdld nptey tign. The
negati ve pressure can be 20 controlled by cutting out a portion of the
annul ar pad. FI@MI134shodsmpgdstbdahands64tiaobitha meddsy wepar2dt iing t he pads
5a and 5b fromthe pads 63a and 63b in FIG 12, respectively. Mre accurate
negat i vepr essurecrenedorocshebeutesl sxadage wiovibd iy theah 5 tWepar at ed
portions. Further, FIG 14 shows a pad 65 obtai ned by increasing the height
of the pel 61 i®@FEGL210 to have a surface AL FIG 15 shows pads 66a - 20

and 66b obtai ned by |ncreasing.the height of the pads 64a an 4b in FIG
13 to have a surfacelR® PREDR ilﬁhpléﬁ‘st:]ﬂ? g%ﬂﬁcﬁ CR/Y R Lheéati ve

ressure is not Limted. to,those_specified in.t enbodinents. 5 1t is
LTl ont i £t b Babirath) ABR AR S Pr IS TR R ks, 14 and
15. Al though th b -de i enmbedi the near the
air-inlet-gide %%% g¥ﬁfﬂeéﬁgggegffde?ﬂfnﬁgﬁﬁggﬁgig%fng éﬂﬁgﬁg?ive pressure

at 10 a positiofogdeyastyeam-etqt B RAd BurAN@dtelshown) of the spindle
negati ve- pressure-generati ng neans nay be enployed. The inportant thing is

to adj usts5the negebtVEPr easusapgereedt bRy apeSianipospaiitd he .negaid o
pressure value, and how this is achieved is not inportant. - 21 WHAT IS
CLAIMED | S: 1. rabeatis| dideksndéntee wotl tadhedd aMprallategoricdsed rfpeetat | on
on a rotating disk nmedium and/or reproduces information therefrom the
head slider 5 shpsthatbspingleanpibry l8ovi ng over the rotating di sk medi um

in a state in which a part of the head slider
The four suspension arms 20 are swung around the

bearing assembly 22 by the VCM 24, thus the magnetic
20 heads radially move over the magnetic disks 16, to
respective desired tracks on the disks, for data
reading/writing.
FIG. 2 is a perspective view illustrating
an essential part of a head slider 1, according to
25 a first embodiment of the invention. FIG. 3 is a plan
view illustrating the head slider 1 of FIG. 2 as

viewed from the magnetic disk 16 side. Further,



is in contact with a surface of the rotating disk nmedium conprising: a
contact portion to be brought into contact wwth 10 the surface of the disk
medi um the contact portion being |ocated downstream of a pressing position
with respect to rotation of the disk nedium a pressing force being exerted
upon the head slider at the pressing position to press the head slider
agai nst the 15 surface of the disk nedLyn1q_pQ§itive-pressure-generating
portion | ocated upstream of the pressing position with respect to the
rotation of the disk medium a positive pressure resulting, at the

osi tive-pressure-gener at n ort o fromairfl C curs while
Pheld:gk gedluzFFggrétéﬁlag é éﬁylﬁ §§qﬁ§Q#ﬁ9iﬁ§%£ﬁ§Q4L§i %ren1the
di sk nediunt and _a ne at,i ve- pressure- enerat orti,on | ocat st ream of
the poStt | ve- preSclr ETBEn LR Al P RgpGRF o 28 NG HAGh SOC A o bt at fon of
t he di sk nedlun% a HSQ?EIVE pressyre.r %ﬁgltBH% Eﬁgﬁﬁ}h rfIOM/%&:Qpe
negati ve- pressure gene atlng portlon pr e$si ng The

slider toward the disk gediump;e. A head %lﬁ%? 6L L G P j%,ch

wherein the negatlve pressuf e-generafi ng portlon as ‘a projection

partiallys interguphssingedi if baWyiawkle ineGald \ﬁelr@cﬂﬁ%ﬂ &LrREI M SNy at ed
downstream of the projection with respect to the airflow 3. A head slider

according to claipbgd, TWhRS eTa.t he (Br.ej.ectirem exeerdsHihilatdigierd,i on
intersecting the airflow 10 4. A head slider according to claim1, further

conprising a dasipsogipedt laenepyovi ded between the contact portion and the
positive-pressure-generating portion, the danping portion suppressing

vi bration of the heaBashi derdbyldlh@rgilndrass ci mecitni dodyf 2 hef 15 airfl ow

t hereby stabilizing the head slider. 5. A disk device conprising: a disk
medi um a spi ndkeswbsbanthpihysupptengudad bdoakeshare diagid dd wRin0 a
head slider nmounted with a head which records information _on the disk
nedi um arfd/ or r%%@ﬁd&c@éslﬁféPHﬂFPénSpﬁéﬁéﬁréﬁaﬂﬁHQ§HﬂﬁaﬁhQﬂ§qﬁ§ﬂQQn|s

rotating; a suspensign armhaving.a free en r ovi Wth 2 ead
slider; and a v ? oFICHSFSFPRﬂP&HgsWFﬁ§§ gpgﬁelo#ac HEed

slider 1 is basically p051tloned so that the
longitudinal direction of the main body 2 is parallel
to the direction indicated by arrow T, the width-

15 direction of the main body 2 is parallel to the
direction indicated by arrow R, and the counter
surface la opposes the surface 16a of the
corresponding magnetic disk 16 in substantially
parallel thereto. However, since the corresponding

20 magnetic disk 16 rotates and a corresponding
suspension arm 20 swings, the angle of each head
slider 1 with respect to each direction T or R
slightly varies depending upon the position of each
head slider 1 on the disk. For example, the angle of

25 each head slider 1 with respect to the direction of
rotation of a corresponding magnetic disk 16, i.e.,

the direction T, shifts by about 15 degrees at maximum



e

armto substantially radially nove the head slider - 23 over the disk
medi um while the disk mediumis rotating, in a state in which a part of the
head slider is in contact with a surface of the rotating di sk medi um

t hereby positioning the head above 5 a desired track of the di sk nedium
wherein the head slider includes: a contact portion to be brought into
contact with a portion of the surface of the disk nedium the contact
portion being | ocated downstream of a presspng-10 position with respect to
rotation of the disk medium a pressing force being exerted upon the head
slider at the pressing position to press the head slider against the

surface of the dislePdiiifle %pstd | s PY E38USE GROHILLEY1BAT i 07 Locat ed

15 upstream of the pressing position wth respect to the rotation of the

di sk nmedium a RoX tdrfl PIESSIE & & espbiE NYo aé?ir@@s. _ _
positive-pressure-generating portion, fromairflow which occurs while the

di sk mediumis rotatimgtides ey sEEssi P rhesheadaghi der +2@ awantkiom the
di sk nmedi um and a negative-pressure-generating portion | ocated upstream of
t he positive-presstisrgenenaid ng Eaivéonshapd, r enpecentoalhpotrgtiahi on of
the di sk nmedium a negative pressure resulting fromthe airflow at the 25
negat i ve- pr essukesigendrigghiewt porlttooygh hemebyipr essehgvahé headhsl gdek
toward the disk medium 6. A disk device according to claimb5, wherein -
24 the negativehridss nresprernventbort i ohohatha prbpeefi snowmenh,
partially interrupts the airflow, the negative pressure being generated
downst ream of t H& proj BERGTEN ¥th thepéescrPthenapetrvwthst7tha di sk
devi ce according to claim6, wherein %hngro'ection extends in a direction
evice

intersecting t h&YT GHE RCa 1f 1 SAEEdrarngtt 8¢ BRATS, furt her
comprising a dapplng fordion & ovided gelveen; (8, r1at.

10 As shown, for example, in FIG. 2, the main body 2
of each head slider 1 comprises an upstream portion 2a
and downstream portion 2b in the longitudinal
direction, i.e., in the direction T. The upstream
portion 2a, which occupies a greater part of the main

15 body 2, is formed of AlTic (Al,03-TiC), while the
downstream portion 2b is formed of alumina. The
direction T indicates, as well as the direction of
rotation of each magnetic disk 16, the airflow over
the disk surface 16a during rotation.

20 As shown, for example, in FIG. 3, the counter
surface la of the head slider 1 is provided with
a plurality of pads 3 - 7 in the form of islands of
different shapes and heights. When the disk 16
rotates, the pads interrupt the airflow T between the

25 disk surface 16a and the counter surface la, thereby
changing the operational characteristics of the head

slider 1. 1In the embodiment, the height of the



10 contact portion and the positive-pressure-generating portion, the

danpi ng portion suppressing vibration of the head slider by changing a

direction of the airflow, thereby stabilizing the head slider.
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and a portion 3b projecting from the downstream
portion 2b and formed integral with the portion 3a.
A pair of pads 4a and 4b (positive pressure

generating portions) are provided on central portions
20 of the counter surface la, located upstream of the

pad 3 with respect to the direction T and separate

from each other in the direction R. The two pads 4a

and 4b are formed symmetrical with respect to the

longitudinal direction of the head slider 1. The two
25 pads 4a and 4b may be collectively referred to as

a "pad 4". Like the pad 3, the pads 4a and 4b each

have a high surface A (positive pressure surface),
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11 x3"10%1 x1 & (b2 lQ¥Ee 6hvelQRda is V-shaped. The V-shaped
air-inlet-side end provides an edge substantially
5 perpendicular to the airflow even when each head
slider 1 is inclined as aforementioned.
Further, a pair of pads 5a and 5b (which may be
collectively referred to as a "pad 5") each having
a surface B lower than the positive pressure surface A
10 of the pad 4 are provided adjacent to and upstream of
the pads 4a and 4b. The pads 5a and 5b are formed
integral with the pads 4a and 4b, respectively.
For the same reason as the above, the upstream ends of
the pads 5a and 5b are also V-shaped. The pads 5a and
15 S5b serve to guide the airflow T to the positive
pressure surfaces A.
A slim pad 6 (projection) extending in the
direction R is provided upstream of the pad 5, i.e.,
near the air-inlet-side end of each head slider 1.
20 The pad 6 has the surface B and a V-shaped upstream
end for the same reason as the above. The pad 6
serves to generate a negative pressure, due to the
airflow T, between the surface C (negative pressure
generating portion) located downstream of the pad 6
25 and the disk surface 16a.
A pair of pads 7a and 7b (which may be

collectively referred to as a "pad 7") each having
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110%& ()-1' M x5 "sd3fddx B /are provided upstream of the pad 3 and
downstream of the pad 4, separate from each other in
the direction R. The two pads 7a and 7b are formed
symmetrical with respect to the longitudinal direction

5 of each head slider 1, and function as damping
portions for damping the oscillation of the head
slider 1, thus stabilizing it, using a squeeze effect.

Referring now to FIG. 7, the forces acting upon
the head slider 1 will be described.

10 Airflow T is caused by the rotation of a magnetic
disk 16 between its surface 16a and the counter
surface la of a corresponding head slider 1. The air
in the airflow T is guided into the narrow space
between the magnetic disk 16 and head slider 1,

15 thereby forming, in the space, a layer of air with
a predetermined pressure (positive pressure).

The positive pressure Fp of the air layer mainly acts
upon the positive pressure surface A of the pad 4 of
each head slider 1. As a result, each head slider 1

20 is pressed in a direction away from the surface 16a of
a corresponding magnetic disk 16.

On the other hand, the pressing force Fl1 of the
suspension arm 20 is exerted upon the head slider 1.
In the embodiment, the position, height and shape,

25 etc. of the pad 4 are designed so that a positive

pressure Fp, which acts in the direction opposite to

that of the pressing force Fl, will act upon the head
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slider 1 at a position slightly upstream of the
pressing position of the pressing force Fl.
Accordingly, each head slider 1 is rotated and
inclined in the direction in which its downstream end

5 approaches a corresponding magnetic disk 16 as shown
in FIG. 7.

As a result, the contact surface A of the pad 3
of the head slider 1 is brought into contact with the
disk surface 1l6a. In this state, a contact force Fc

10 is exerted by the disk 16 upon the contact surface A
of the head slider 1. In the embodiment, since the
pressing position of the aforementioned pressing force
Fl is made close to the acting position of the
positive pressure Fp, the contact force Fc acting upon

15 the contact surface A of the pad 3 is extremely small.

Furthermore, a negative pressure Fn occurs,
because of the airflow T, between the surface C
downstream of the pad 6 and the disk surface 16a.

The negative pressure Fn occurs because the pressure

20 of the airflow T increased when it passes below the
pad 6 is rapidly reduced. The negative pressure Fn
presses the head slider 1 toward the surface 16a of
the disk 16.

Referring then to FIGS. 8 and 9, the effect of

25 the above-described negative pressure Fn will be
described. FIG. 8 is a view useful in explaining

a conventional head slider that does not generate
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the negative pressure Fn. FIG. 9 is a view useful in
explaining the head slider of the present invention
that generates the negative pressure Fn. 1In the
figures, L1 represents the distance between the

5 pressing position of the pressing force Fl and the
acting position of the contact force Fc, L2 the
distance between the pressing position of the pressing
force Fl and the acting position of the positive
pressure Fp, and Ln the distance between the pressing

10 position of the pressing force Fl and the acting
position of the negative pressure Fn.

In the case shown in FIG. 8 where no negative
pressure occurs, i.e., where no pad 6 is provided, the
contact force Fc acting upon the contact surface A of

15 the pad 3 is given by

Fc = F1 X L2/(L1 + L2)

On the other hand, in the case shown in FIG. 9
where the pad 6 is provided to generate the negative
pressure Fn, the contact force Fc acting upon

20 the contact surface A of the pad 3 is given by

Fc = {F1 X L2 - Fn(Ln - L2)}/(Ll + L2)

In other words, the contact force Fc of the head
slider 1 in the embodiment is smaller than that of the
conventional head slider by Fn(Ln - L2)/(L1 + L2).

25 On the other hand, in the embodiment, the force
pressing the head slider 1 toward the magnetic disk 16

is larger by the negative pressure Fn than in the
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conventional head slider. Therefore, the positive
pressure Fp for balancing is higher than in the
conventional head slider by Fn(Ln - L1)/(L1 + L2).
This means that in the head slider 1 of the
5 embodiment, the pad 6 is provided near the air-inlet-
side end of the main body, thereby reducing the
contact force Fc between the contact surface A of the
pad 3 and the surface 16a of the magnetic disk 16, as
compared to the conventional case, and also increasing
10 the rigidity of the air layer formed between the head
slider 1 and the surface 16a of the magnetic disk 16
to thereby maintain the week contact force.
The reduction of the contact force Fc¢ suppresses
the wear of the pad 3 and the damage of the
15 magnetic disk 16 due to the friction therebetween.
Moreover, the increase of the rigidity of the air
layer enhances the stability of the head slider 1,
which suppresses the vibration of the head slider 1
that occurs when an impact has been exerted thereon
20 from the outside. As a result, a reduction in the
level of a signal and uneven abrasion of the head
slider 1 can be avoided.
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
25 the invention in its broader aspects is not limited to

the specific details and representative embodiments

shown and described herein. Accordingly, various
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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.
For example, the shape, size, height, etc. of the
5 pad 6 for generating the negative pressure Fn are not
limited to the above-described ones, but may be
modified as shown in FIGS. 10 - 15.
FIG. 10 shows a pad 61 in which only a part of
its air-inlet-side end is inclined instead of forming
10 it into a V-shape. FIG. 11 shows a pad 62 formed
integral with the pads 5a and 5b that have surfaces B
for guiding the airflow T to the positive pressure
surface A. A greater negative pressure can be
generated by forming the pad 62 such that it surrounds
15 a negative-pressure generating portion located
downstream of the pad 62. FIG. 12 shows pads 63a and
63b obtained by cutting out a portion of the pad 62 in
FIG. 11 which surrounds the negative-pressure
generating portion. The negative pressure can be
20 controlled by cutting out a portion of the annular
pad. FIG. 13 shows pads 64a and 64b obtained by
separating the pads 5a and 5b from the pads 63a and
63b in FIG. 12, respectively. More accurate negative-
pressure control can be realized by providing such
25 separated portions. Further, FIG. 14 shows a pad 65
obtained by increasing the height of the pad 61 in

FIG. 10 to have a surface A. FIG. 15 shows pads 66a
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is not limited to those specified in the embodiments.
5 It is sufficient if the pad is higher than the surface
C as shown in FIGS. 14 and 15.

Although the above-described embodiments employ
the pad 6 near the air-inlet-side end of the head
slider 1 for generating a negative pressure at

10 a position downstream of the pad 6, another
negative-pressure—~generating means may be employed.
The important thing is to adjust the negative-

pressure-generating position and the negative pressure

value, and how this is achieved is not important.
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WHAT IS CLAIMED IS:

1. A head slider mounted with a head which
records information on a rotating disk medium, and/or
reproduces information therefrom, the head slider

5 substantially radially moving over the rotating disk
medium in a state in which a part of the head slider
is in contact with a surface of the rotating disk
medium, comprising:

a contact portion to be brought into contact with

10 the surface of the disk medium, the contact portion
being located downstream of a pressing position with
respect to rotation of the disk medium, a pressing
force being exerted upon the head slider at the
pressing position to press the head slider against the

15 surface of the disk medium;

a positive-pressure-generating portion located
upstream of the pressing position with respect to the
rotation of the disk medium, a positive pressure
resulting, at the positive-pressure-generating

20 portion, from airflow which occurs while the disk
medium is rotating, thereby pressing the head slider
away from the disk medium; and

a negative-pressure-generating portion located
upstream of the positive-pressure-generating portion

25 with respect to the rotation of the disk medium,
a negative pressure resulting from the airflow at

the negative-pressure-generating portion, thereby
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2. A head slider according to claim 1, wherein
the negative-pressure-generating portion has
a projection which partially interrupts the airflow,

5 the negative pressure being generated downstream of
the projection with respect to the airflow.

3. A head slider according to claim 2, wherein
the projection extends in a direction intersecting the
airflow.

10 4. A head slider according to claim 1, further
comprising a damping portion provided between the
contact portion and the positive-pressure-generating
portion, the damping portion suppressing vibration of
the head slider by changing a direction of the

15 airflow, thereby stabilizing the head slider.

5. A disk device comprising:

a disk medium;

a spindle motor which supports and rotates the
disk medium;

20 a head slider mounted with a head which records
information on the disk medium and/or reproduces
information therefrom while the disk medium is
rotating;

a suspension arm having a free end provided with

25 the head slider; and

a voice coil motor which swings the suspension

arm to substantially radially move the head slider
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over the disk medium while the disk medium is
rotating, in a state in which a part of the head
slider is in contact with a surface of the rotating
disk medium, thereby positioning the head above

a desired track of the disk medium,

wherein the head slider includes:

a contact portion to be brought into contact with
a portion of the surface of the disk medium, the
contact portion being located downstream of a pressing
position with respect to rotation of the disk medium,
a pressing force being exerted upon the head slider at
the pressing position to press the head slider against
the surface of the disk medium;

a positive-pressure-generating portion located
upstream of the pressing position with respect to the
rotation of the disk medium, a positive pressure
resulting, at the positive~pressure-generating
portion, from airflow which occurs while the disk
medium is rotating, thereby pressing the head slider
away from the disk medium; and

a negative-pressure-generating portion located
upstream of the positive-pressure-generating portion
with respect to the rotation of the disk medium,

a negative pressure resulting from the airflow at the
negative-pressure-generating portion, thereby pressing
the head slider toward the disk medium.

6. A disk device according to claim 5, wherein

10
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the projection with respect to the airflow.

5 7. A disk device according to claim 6, wherein
the projection extends in a direétion intersecting the
airflow.

8. A disk device according to claim 5, further
comprising a damping portion provided between the
10 contact portion and the positive-pressure-generating
portion, the damping portion suppressing vibration of
the head slider by changing a direction of the

airflow, thereby stabilizing the head slider.



