1 SLIDER, HEAD ASSEMBLY AND DI SC APPARATUS CROSSREFERENCE TO RELATED

APPLI CATI ONS Thi s application is based upon and clains the benefit of 5
priority fromthe prior Japanese Patent Application No. 2004- 97022 filed
on March 29, 2004; the entire contents of which are incorporated herein by
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BACKGROUND

10 1. FIELD OF THE INVENTION

The present invention relates to a slider, a head assembly

and a disc apparatus, and more particularly to a slider suitable
for improvement of floating stability, a head assembly having the
slider and a disc apparatus having the head assembly.

15
2. DESCRIPTION OF THE RELATED ART

The slider is a member for stably floating a head element

above a medium such as a rotating magnetic disc by means of air
lubrication. The general structure of the slider is disclosed

20 in, for example, the following patent document 1 and patent
document 2. The disc facing surface of the slider has a protruded
positive pressure-generating section on four portions, namely the
side of an air inflow end, the side of an air outflow end and one
pair of portions separated from each other in the breadth

25 direction. 1Inaddition, arecessed negative pressure-generating
section is formed in substantially the center of the disc facing
surface. Besides, a curved portion called as a crown is formed

on the disc facing surface of the slider in its longitudinal



direction, and a curved portion called as a canber is also formed in a
direction perpendicular to the |ongitudinal direction. [Patent Docunent 1]
Japanese Patent Lai d-Qpen Application No. 2003-308671 5 [Patent Documnent
2] PCT International Publication No. WO Al 99/48098 In recent years, with
m niaturization of the disc apparatus,2 the slider has al so becone snall
The size of the slider is standardi zed by IDEMA (International Disc Drive
Equi prent _ and 10 Mater.ial s _Associ ati on) d.the slider iss naned.as a

mini Ll | dBEeCtiaR e PRI CREVSAPREARTE FRdFY OF B BATRFT dt 21ng Tormed
femo-slider. in decreasing order.of siz .1h he, f ent 0-sli der
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to inprove an gig,.fil LOL ity | QR . ein
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directio r t-afdGjattitude: RSA) and a deviation of a load point in
the roll rNdé'r gicdt(%%nﬁbdyﬁsluspensi on mght becone problens. 20 SUVWWARY The
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e
provi des a sli a head assenbly and a disc apparatus capagﬁe of
decreasi Rgo vy igd iggyag N a slider floating anount. 25 According to an
aspect of the present invention, there is provided a slider which is
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gitudinal direction of the rectangular slider and

an air 3 the slider has also become small. The size of the slider is
standardized by IDEMA (International Disc Drive Equipment and

10 Materials Association) and the slider is named as a mini-slider,
.a micro-slider, a nano-slider, a pico-slider and a femto-slider
in decreasing order of size. Among them, the femto~slider having
a disc facing surface of about 850 pum x 700 pm is particularly

hard to improve an air film rigidity in a roll direction. Thus,

15 a change in floating amount involved in variations in steady
attitude in the roll direction (roll static attitude: RSA) and

a deviation of a load point in the roll direction by suspension

might become problems.

20 SUMMARY

The present invention has been made in view of the above
circumstances and provides a slider, a head assembly and a disc
apparatus capable of decreasing variations in a slider floating
amount.

25 According to an aspect of the present invention, there is
provided a slider which is substantially rectangular and has a
disc facing surface with an air inflow end at one end in the

longitudinal direction of the rectangular slider and an air



outflow end at the other end, conprising a first positive
pressure-generating section which is disposed near the air inflow end of
the disc facing surface; a pair of second positive pressure-generating
sections which are disposed separately in the 5 breadth direction of the
di sc facing surface perpendicular to tBe longitudinal direction in a side
of the air outflow end away from the first positive pressure-generating
section of the disc,fgci rface;. a negative pressure-gengrating section
whi ch i's CHEPREEET Fo b SRS FOl o RATEr a8 FPom LHESF (FRELHRNT (| ve
pressure 10 generatin gfction gf th%&%'sc %acing gurfaCﬁﬁ and a %gird '
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pressur e- gonefaid th2Qi$8eLEBA i aPesed 4 LAY i ButBEoRidnLulvbyoFE&Rd has
a size falling 1in a prescribed range with respect to the size of the disc

facing sgud #cest Puwit e Eé@é\ﬁ'ré'f«ﬁ@ﬁ@ﬁé‘@ﬂa beatioh©F PHOGUERIr ¥Ry t he
slider is floated'is reducgd, and the air filmrigidity in the rol

di rect i onsusf £581286RGatAVedprésdilte—ddndra tioass &t €idOwR DeHEE eBsSsosed
variation in the slider floating anount. The head assenbly according to an

aspect ofin hen piasenitfliow &nd @ldes fapmashentliystnpospoivé i pieddere-
above-described slider therein. In addition, the disc apparatus according
to anfaspgeierating section of the disc facing surface; and a third
positive pressure-generating section which is disposed in an air
outflow end side from the negative pressure-generating section
of the disc facing surface and has a maximum size, which is 25%
or less of the longitudinal size of the disc facing surface, in
15 the same direction as the longitudinal direction and a maximum
'size, which is 45% or more of the breadth size of the disc facing
surface, in a direction perpendicular to the longitudinal
direction.
Specifically, the third positive pressure-generating
20 section disposed closest to the air outflow end has a size falling
in a prescribed range wi.th respect to the size of the disc facing
surface. Thus, the crown dependence of a force produced when the
slider is floated is reduced, and the air film rigidity in the
roll direction is enhanced. As a result, it is possible to
25 decrease a variation in the slider floating amount.
The head assembly according to an aspect of the present'
invention is an assembly incorporating the above-described slider

therein. 1In addition, the disc apparatus according to an aspect



4 to the present invention is an apparatus incorporating such a head
assenbly in it. According to the present invention, the slider, the head
assenbly and the disc apparatus can decrease a change in the slider 5
floati ng anount. BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is a perspective
view showi ng a structure of an enbodi dent applying the present invention
to a magnetic disc 10 apparatus. Fig. 2 is a side view showing a magnified
image of a slider 8 and its vicinity showm in Fig. 1. Fig. 3A and Fig. 3B
are a persPEde REESARWIBKENEIPE 45 5 SRPALASHE NP P TRAFHRANGIS RGN t he
structure of only the slider 8 15 (nanely, the slider according to one
enbodi nen®SERRHe i nt invention) shown in Fig. 2. Fig. 4 is a side
viewillustrating a slider cromm. Fig. 5 is a table show ng so of
speci fications qué;HQSFPdELe8PE%% i HES T Oy E&@@egB_tgg B3 6 is
a di agram show | qpr.ovenents of properties b the slider sh ILn Fig.
3A and Fioob L2 2 SR T ETeRBRE TP REE O SREECTES B B IA S TR 7 1 s
a dia an%fhoqug sa Ihg structures assuned in order to study maxi mum

ant- o ath

| engt e of positive 25 pressure-generating sections on the

side of an air outflow end. Fig. 8 is a diagramshow ng a result obtained
by analyzing a force produced in each sanple shown in Fig. 7. Fig. 9is a

di agram showk s G4 forf e HE" BkaRi n@B2! YZi NG
Fig. 1 is a perspective view showing a structure of an
embodiment applying the present invention to a magnetic disc

10 apparatus.

Fig. 2 is a side view showing a magnified image of a slider
.8 and its vicinity shown in Fig. 1.

Fig. 3A and Fig. 3B are a perspective view and a plan view
showing a magnified image of the structure of only the slider 8

15 (ﬁamely, the slider according to one embodiment of the present

invention) shown in Fig. 2.

Fig. 4 is a side view illustrating a slider crown.

Fig. 5 is a table showing some of specifications of the
slider 8 shown in Fig. 3A and Fig. 3B.

20 Fig. 6 is a diagram showing improvements of properties by
the slider 8 shown in Fig. 3A and Fig. 3B as an improvement rate
from-a reference example.

Fig. 7 is a diagram showing sample structures assumed in
order to study maximuﬁ length and width sizes of positive

25 pressure-generating sections on the side of an air outflow end.

Fig. 8 is a diagram showing a result obtained by analyzing
a force produced in each sample shown in Fig. 7.

Fig. 9 is a diagram showing a result determined by analyzing



5 a change rate of a generated force when the crown of each sanple shown
in Fig. 7 is decreased. Fig. 10 is a diagram show ng results determ ned by
anal yzing a change rate of a generated force when the crown is decreased 5
with the area ratio of a step portion further varied with respect to the
result showmn in Fig. 9. Fig. 11 is a dsagram showing a result determ ned by
analyzing an air filmrigidity in aroll direction of each sanple shown in
Fig. 7. 10 Fig. 12A and Fig. 12B are plan views showi ng conpari son of the
st ruct ur e ifangs gaks @hchoraeraged porse whenptbsserewn génenghi sgmelet i on
of the sane area, the positive pressure- generating section of Fig. 12B

bei ng di veRrRMD i ¥ Fi90 7ad§ @espea6@d-on each side. 15 Fig. 13A, Fig. 13B
are di agranms showi ng results obtained by calculating, mninmmf]oating

hei ght of a seddrtt g%éistq déagppBShEgeR Rt FhgeteeRipRd by *pR1¥F {0 8
shown in Fig. 3Aand Fig. 3Bin relation tq the dinensions fromthe end on
Che''Si to & fhanie HEeoRtr PoUPRRRRGRY HR SR COIRT. (061 EFOUNpF BsLer B GRdr at i ng
20 secgtion, to the air outflow end on the slider. 8. DETAl LED DESCRI PT| ON
(Desci piT b shectEnbire osRb P heR RSB Ot LR EBEE Yot R HAE Gt SPRect
descri bed mAHp 25 reference.to_the drawi ngs, which are provided for

i 11 ustrat¥on ?nﬁ%ﬁ dﬁ@@“ﬂoﬁanﬁﬂr He present invention in any respect.

202 LT O 20k, R B g8 LRSRSh ' BVERLLIE ablimEhdp £fom (1
‘analyzing an air film rigidity in a roll direction of each sample
shown in Fig. 7.

10 Fig. 12A and Fig. 12B are plan views showing comparison of
the structures of sliders each having a positive pressure-
generating section of the same area, the positive pressure-
génerating section of Fig. 12B being divided into two and disposed
on each side.

15 Fig. 13A, Fig. 13B are diagrams showing results obtained
by calculating minimum floating height of a second positive
pressure-generating section of the slider 8 shown in Fig. 3A and
Fig. 3B in relation to the dimensions from the end on the side

of the air outflow end of the second positive pressure-generating

20 section to the air outflow end on the slider 8.

DETAILED DESCRIPTION
(Description of Examples)
Embodiments of the present invention are described with
25 reference to the drawings, which are provided for illustration
only and do not limit the present invention in any respect.
As a form of an embodiment of the present invention, the

size from the ends of the one pair of second positive



6 pressure-generating sections on the side of the air outflow end to the
air outflow end on the disc facing surface can be 20% or nore of the

| ongi tudi nal size of the disc facing surface. This limtation
substantially separates additionally the second 5 positive
pressure-generating section, which mg beconme closest to a nmedium from
the medi um and can effectively prevent a collision to the nedi um

Enbodi m%fegéufgg?&s@éaeﬁ%%eés@}bﬁ@ a\ﬁléheb%iﬁss&iagégag_{rte gvuis:ﬁfBﬁr&{@e to

t he acconpanyi ng aw ngs. I'S a perspective oW ng the

structureggfign a‘i@b%@it@Bks th@tod ﬁ;h%ogli)ébnﬂﬁéﬂt?%pétﬁ&%?}e ic!&‘ﬁeglei s tOr 2

magneti c di sc appar at us. shown i n i's magnetic disc apparatus

has as mejofe COMMMENbAGEPA§Enal s PeaVot REleSEbSE Il ndNshirfacd . TREES | C
disc 3, a disc clanper "4, a voice coil notor 5, a top yoke 6, a pivot 7, a

slider 8,1 amibaslshenHatSEINgnNseparaReBeaiddtiondl ey etién déeorde
rel ati onship anong those conponents is known as a nagnhetic di sc apparat us,

but  tHhei pos £6pees bireeshivactenssatihg seetdeas wibieth mifet basemk d¢Togedtoner
out si de contai ner nenber for housing the inside conponents of the nagnetic
di sc appatat asmediti0 frwif itdier emdduei ahdenahoeffect toal pi pesyertoget her with
an unshown top cover (upper outside container nenber). The base 1 has
mechani catohhils bbrecta itded meriiiuthe conponents assenbled in it as shown in
the drawing. The wiring substrate unit 2 is a substrate for nounting
el ectric/ el ect rEmbadigiendsi ¢f phet srésenteievent ngn 24 14| ke deiscalibpdociadsi ng.
The el ectrical processing includes signal processing for witing on or
readi ng freferémrcerdgnbhé aagiogwanyingodtawlngs oc&dgi.-ny icf atperspechi i |
motor 5 and a spindle notor . . .
view showing the structure of an embodiment that is applying the
present invention to a magnetic disc apparatus. As shown in Fig.
1, this magnetic disc apparatus has as major components a base -
1, a wiring substrate unit 2, a magnetic disc 3, a disc clamper
4, a voice coll motor 5, a top yoke 6, a pivot 7, a slider 8, a
15 suspension (suspensionmember) 9, and anarm10. Therelationship
among those components is known as a magnetic disc apparatus, but -
their respective functions will be described.
The base 1 is a lower outside container member for housing
the inside components of the magnetic disc apparatus and
20 configures a disc enclosure (container) together with an unshown
top cover (upper outside container member). The base 1 has
mechanical and electrical inside components assembled in it as
shown in the drawing. The wiring substrate unit 2 is a substrate
for mounting electric/electronic circuit parts for executing
25 electrical processing. The electrical processing includes
signal processing for writing on or reading from the magnetic disc

3, control processing of the voice coil motor 5 and a spindle motor

(not shown in a lower position of the disc clamper 4) and the like.



(not shown in a |ower position of the disc clanper 4) and the like. 7 The
magnetic disc 3 is a disc nediumfor recording and holding information as
a magnetic pattern and generally called a hard disc. Reading from or
witing newinformation on the disc is nade by a head el enent attached to
a leading end of the slider 5 8. The n#dgnetic disc 3 is rotatably supported
by the disc cl anper 4 and rotated at a prescribed rotating speed by the
spi ndl e. notor . _The voi tor 5 ructure including the top
yoke 6 and a b&"t*‘teoﬂﬁa%‘ﬁgl?ngf-sgngmhsiﬁ l%vﬁéb‘&i B yoke 6)
and pivots _t ar,m about the pivot
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and positioning enent sta tating magnetic disc 3

by air 1ubplcady ﬁ gseéé?fl@@@c}o@a%%@ts&bd b§ {iradphggeadndposi te

20 to the pivot 7 pension 9 supports the Slider 8 fromits above

and i canti| eveleqoh EAM:aN SRk oF '_’;hf‘a@rams%QuEQuﬂéfQﬁ&u@iﬁ%tﬁlﬁ@ﬂdb so to
generate a downward pushing force at the end of the slider si de. The

downwar d Wlmanhoacsotewpms@dﬁqﬁ& shdwrPdln Y1608 epgsel Gl sl ithd he
slider 8 by air lubrication. 25 The arm 10 has its one end pivotably

support ed.dyybRe @ 4al pivtd thbaret horasyit ehéaahed ¥ ®yobReand Tud he
suspensi on 8.

10 the head element on the leading end of the slider 8 is moved to
any radial position on the magnetic disc 3. The top yoke 6 and
the bottom yoke are magnetic field generating members for the -
voice coil motor 5. The pivot 7 rotatably supports one end of
the arm 10 so to integrally pivot the arm 10, the suspension 9

15 mountedon its end, and the slider 8 having the head element mounted
on its leading end.

The slider 8 is a member for floating and positioning the
head element stably above the rotating magnetic disc 3 by air
lubrication and has the head element on its leading end (opposite

20 to the pivot 7). The suspension 9 supports the slider 8 from its
above and is cantilevered from an end of the ai‘m 10 to deform
elastically so to generate a downward pushing force at the end
of the slider 8 side. The downward pushing force is opposed to
a floating force generated in the slider 8 by air lubrication.

25 The arm 10 has its one end pivotably supported by the pivot 7 and
the other end attached to one end of the suspension 8.

Fig. 2 is a side view showing a magnified image of the slider

8 and its vicinity shown in Fig. 1. In Fig. 2, the same reference



Fig. 2 is a side view showing a magnified inmage of the slider 8 and its
vicinity shown in Fig. 1. In Fig. 2, the sane reference 8 nunerals are
allotted to the sane el enents as those shown in Fig. 1 and their
description is omtted. As shown in Fig. 2, when the slider 8 and the
suspension 9 are | ocated above the mag®etic disc 3, the rotations of the
magnetic disc 3 produce airflow 21 in the 5 sane direction as the rotation
direction near the surifce of the netic disc 3. Thus, a force js

e
produced THRSL 1§ &LE dhidtted tothaFaMfeeiPPaRFSBS these | haWhdtEe and a

downwar d pushj .force E by the elastic, defornation of ., the suspension 9
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Fig. 3A LOx t] [ | ; ; ' Fig.
5B) show RePL T 11 ea | hgaobr o1 hertr te el uh ) diEstaieabty (71O

(specificgldysiddens! éﬁfdexaﬁc.?L’f’ﬁ%‘g1%%%:%%2%0&5@%%1”@'%&%&3%@& t

i nvention) shown in. Fig. 2. Fig. and Fig. 3B, the surflace shown as

the top Sghi@C® b tReBI{ACE dORPELRELIER JHNERERARPENG 18hSS ade dd
| ongitudinal direction (direction of dinmension L) agrees roughly with a

directi on:d GacMicthethe TRONYH1GndS beBwBEAJEIRSE Sad=Ricaki NebY  eTdlenB
shows 25 an air inflowend on its left and an air outflow end on its right.

10 11 attached to the leading end of the slider 8 to have an
appropriate floating position above the magnetic disc 3. At this
time, the floating attitude of the slider 8 generally has a pitch
angle and a roll angle. Reference numeral 12 indicates a gimbal
spring which mediates the attachment of the slider 8 to the

15 sﬁspension 9. The slider 8 has an air inflow. end on its left and
an air outflow end on its right in Fig. 2.

Fig. 3A and Fig. 3B are a perspective view (Fig. 3A) and

a plan view (Fig. 3B) showing a magnified image of the structure.
of only the slider 9 (specifically, the slider according to an

20 embodiment of the present invention) shown in Fig. 2. 1In Fig.
3A and Fig. 3B, the surface shown as the top surface is a surface
opposed to the magnetic disc 3, and its longitudinal direction
(direction of dimension L) agrees roughly with a direction to
which the magnetic disc 3 progresses relatively. Fig. 3B shows

25 an air inflow end on its left and an air outflow end on its right.

As shown in Fig. 3A and Fig. 3B, the slider 8 has a first

positive pressure-generating section 81 having a protruded

surface near the air inflow end, one pair of second positive



As shown in Fig. 3A and Fig. 3B, the slider 8 has a first positive
pressure-generating section 81 having a protruded surface near the air

i nflow end, one pair of second positive 9 pressure-generating sections 82,
83 having a protruded surface on the side of the air outflow end away from
the first positive pressure-generatin@ section 81, and a third, positive
pressure-generating section 84 having a protruded surface on the 5 side of
the air outflow end. The second positive pressure- generating sections 82,
83 are se%?ﬁ%‘é’ﬂefg?}?ﬁ%ﬁ%tsﬁéﬁtlpﬁsagzbrg%cﬂ‘ﬁ”d}?( & PrefrudeAetur SACH
dimension W of the slider 8, A first ste ortion 8la is fornmed on the
side of tfR Hh¢ SiP9 6f tRARHF U law §Pdpg‘§‘%{iwl‘brté’é"séll@f‘@eﬂgﬁéﬂ-ﬁﬁ

section 81, one pair 10 of second st portions 823, 83a are forned on the
side of tRECSSHFSTIRISHAMS FEGHE™S Slond Hodi EPYEIPES Lt B gener at | ng

sections 82, 83, and a third stg o hon.84a is for a on %he Si of the
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negati ve pressure-generati hg section aving a recessed surface is
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than the step portions 8la, 8. , 84a. For exanple, t ower ed anount
fromthe Hehghthokilbe PR3t vGH I LRHME Renerating section 81, one pair

10 of second step portions 82a, 83a are formed on the side of the
air inflow end of the second positive pressure-generating
sections 82, 83, and a third step portion 84a is formed on the
side of the air inflow end of the third positive pressure-
generating section 84. Those step portions 8la, 82a, 83a, 84a

15 each have a height somewhat lower than that of each of the positive
pressure-generating sections 81, 82, 83, 84. The lowered amount
is, for example, 0.1 pm.

On the air outflow end side of the first positive
pressure~generating section 81 in substantially the midsection

20 of the magnetic disc facing section of the slider 8, a negative
pressure~generating section 85 having a recessed surface is
formed. The negative pressure-generating section 85 is formed
to be lower than the step portions 8la, 82a, 83a, 84a. For example,
the lowered amount from the heights of the positive pressure-

25 generating sections 81, 82, 83, 84 is 1 um.

For the slider 8, for example, ceramics such as AlTiC or
the like is used as a material and its surface is fabricated by

physical etching to produce it. The slider 8 has a longitudinal



25 generating sections 81, 82, 83, 84 is 1 hum For the slider 8, for
exanpl e, ceramcs such as AITIC or the like is used as a material and its
surface is fabricated by physical etching to produce it. The slider 8 has
a longitudinal 10 direction length L of, for exanple, 850 mand a wi dth of,
for exanple, 700 min a direction perp@ndi cular to the |ongitudi nal
direction. The slider 8 is classified into a so-called fento-slider in
terms of size. On the slider 8 a maximumlength 5 L3 in the direction L of
the thirddposctioe Jmmgsduieodenéont exngmpiectddh 184 aaudd aawidkhnof | £ogt h VB
in the direction Ware determ ned under prescribed Ilimtations. This point
will be fexahple dgdér e badbreaiion perpeaddcularfiqthe londi redinah from
the air outflow side end_of each of the second positive pressure- 10

gener at i ngL5etidms Bhe g3idert Relfi FlagttfiRd eliforR t3R- SRRt i ¢ disc
facing surface of, the slider 8 is,deterninﬁd towgf Xside. ,The di nension
Xsi de wi | FEBEOTHHIT 18t THEd MR- r SFeFBREIART Br & TR¥ATYRGL@RGEN 13B,
Fig. is_ a sSi vi.ew i ]| ustrati the. crown .of the slider 15 8. In Fig.
2 Sind ookl ThrBetittentiel o StuPlertiHi Bfnid ivkobreanithrafiatatile [hose
shown in Fig..3Aand Fiqg. 3B. It | . own.in Fig. ..3A and Fig. 3B, but
the ol i devege R efnde fpxiBum dendrl®) s i Tt feli & G B SRS have
an arc sha ' di t.i f. e dj Sj cepiln nt of the
facing ZOUIECE?JJT‘ 2@?6@ cercl;%t?'rscgcléf“ qlncﬁ% P og' ﬁdn%lgggi égg‘é%e‘?lr%mﬁebzem?s“{ rg‘?l{%dex

o oo gl el ke ErckBrelnn, O w8 e bicecRintocs 1o

none, an arge, t ess is tight. has t he
svel | amounf, o iaPRlY 4 WridMYF each of the second positive pressure-

10 generating sections 82, 83 to the air outflow end on the magnetic
disc facing surface of the slider 8 is determined to be Xside.
The dimension Xside will be further described with reference to
Fig. 13A and Fig. 13B.
Fig. 4 is a side view illustrating the crown of the slider
15 8. In Fig.. 4, the same reference numerals are allotted to the
same elements as those shown in Fig. 3A and Fig. 3B. It is not
shown in Fig. 3A and Fig. 3B, but the slider 8 has its surface
opposed to. the magnetic disc curved to have an arc shape in the
direction of the dimension L. The swell amount of the facing
20 surface because of the roundness is determined as an index
i.ndicating a level of the crown. When this index is zero, the
roundness is none, and when it is large, the roundness is tight.
The slider 8 has the swell amount, namely the crown,
determined to be 7 nm to 10 nm in name. The swell has an effect
25 of decreasing the interval between the second positive
pressure~generating sections 82, 83 and the magnetic disc 3 to
enhance the air film rigidity by the second positive

pressure-generating sections 82, 83. It is known that the crown



determned to be 7 nmto 10 nmin nane. The swell has an effect 25 of
decreasing the interval between the second positive pressure-generating
sections 82, 83 and the magnetic disc 3 to enhance the air filmrigidity
by the second positive pressure-generating sections 82, 83. It is known
that the crown 11 in practical use is thanged (decreased) fromthe nom na
quantity because of various deform ng causes such as a tenperature change

of the sljder eneral. slid can al s ve its facin surface to
Che. nagneth BTAGEGANIHEES s (A8EReaned) Wt Bl et VPR FE | ©

roundness, is called a canbe The canber orned on the sélder 8.

Fig. 5 isPERUBFLSHEMRES r}é‘l‘lnfpgé};??ﬁgq%éso? Wsrdé‘liﬁuggr a%ﬁ%wnhi nd

Fi 3A T t

(“%on"t heob BhETHaef 0y B0 PonPRRd) PTHSeEcrtn ATSE el ericig

section 8§u faggti%nﬂ r?et%.cz%lslén‘}%ﬁnh a4 RhLEERL! QfgeJ:Jc Baéjfo{'ﬁ
L3"in the

descri bed ove, maxi mum I'eng diféction L % 165 m

and ”beaggﬁngy%oﬁgﬂ%&gﬁ @fgé@ llggéa ' Bartflr M THLE Rankleldnd

19. 3% |agr am showi ng 1 nprovénent s of

propertleﬁebyor*gg Sl i des gﬁﬁaa¥MFhln Fig. 3A and Fig. 3B as an inprovenent

rate froma reference exanple e reference exanple is a slider having

the same faci ngpsylr faace s zcearﬁ% hRWifh EBReSbEd8hedi BN ohd & kndA and
Fig. 3B except that only the third positive 20 pressure-generating section

84 was changesh(d BabRASEUFilQ BAVENG W39l 1B Al sehanged e aheasssent O

have WB=320 m Then, L/L3 is 25.3% and WW8 is 45. 7% Fig. 6 shows a
result dei&sstilesd above. The third (= on the side of the air outflow end)
10 positive pressure-generating section 84 is determined its size
under the prescribed limitations as described above, namely the

‘maximum length L3 in the direction L is 165 um, and the maximum

length W3 in the direction W is 340 ym. Then, L/L3 is 19.3%, and

W/W3 is 48.6%.

15 . Fig. 6 is a diagram showing improvements of properties by
the slider 8 shown in Fig. 3A and Fig. 3B as an improvement rate
from a reference example. The reference example is a slider
having the same facing surface size as that of the slider 8 shown
in Fig. 3A and Fig. 3B except that only the third positive

20 pressure-generating section 84 was changed (increased) to have
L3=215 pum and changed (decreased) to have W3=320 um. Then, L/L3
is 25.3%, and W/W3 is 45.7%. Fig. 6 shows a result determined
by calculating the crown dependence and roll rigidity of the
reference example slider and the slider 8 shown in Fig. 3A and

26 Fig. 3B by numerical analysis and determining an improvement
factor in percentage from the reference example. The crown
dependence here is a change rate of a force generated in the slider

when the crown changes from 10 nm to 0 nm. The roll rigidity is



by cal cul ating the crown dependence and roll rigidity of the reference
exanpl e slider and the slider 8 shown in Fig. 3A and 25 Fig. 3B by
nunerical analysis and determ ning an inprovenent factor in percentage
fromthe reference exanple. The crown dependence here is a change rate of
a force generated in the slider when the crown changes from 10 nmto 0 nm
The roll rigidity is 12 an air filmrigidity of the slider inits roll
direction (piivoting .direction ﬁbo t. the, L di recijLo al axis of, the slider).
In the oMfaRy<i 1B TGS ERPLEPPL &t 1RHSsFPUbAiEersd oR RV LAY
floating height, of 10 nmat the,air outflow end itch angle 5 aof. 200
grad, andd§otion °é‘t0ft%§ Braa?eﬁt‘lgﬂﬁ aFHe If?fgq‘}% Sﬁ'ﬁge%'l i'defné"lkehovm in
Fig. 3A and Fig. 3B has. its crown dependence and roll. rigidity.inproved by
alittle @} tharf oqtﬁn@oﬁﬁgﬂﬁggﬁ \?/i%t ﬁHFthf’g?"Er s e?arﬁbl?llé?ur@uch an
| mprovene l1o decr.easi chan I . | der f.l oat] 0 nt .
ﬁ%%tg nﬁ%acﬁxd: az T?hﬁ‘m Q@ 9 14} Q)%t?l.lo% g g, g #ggcl}ias X

This is b e in"the force generated’in | Taer mal |
agai nst variations in production, a.defqorpatio due to tenperatures or the
|i ke t‘h% ﬁ%v&{a‘%(nci‘pﬂdoﬁ irﬁd&o 04r-€ °§a§3|*§a§s the air filmrigidity in
the roll directy ISl AprLaved. 0L | S Z t third
(= on the side As‘i%hg%ntgig Igli ) gd??ﬁ%wgzﬁ%r %%P??gehg?el?s'ur@% g%cri]era ing

section %ﬁfa%_ Hé%%&%fl%ﬂmewa@aﬂé-&%1%%1@&9%@&5%@ bow e 7 is
e structure d

a di agram show ng sanp s assuned in order to study the maxinmum

length anfeyd YhinSBaesi PbohBarReshiwyen tHeLe8HE NS Wsingl® SeshbRMPN the
side of the air outflow end. Each sanple 20 shown in Fig. 7 was undergone

nunmer i cal ; el vishent 118%R WRldredsidl “athaHge Paharké 6§ Bidsr dessdi g in
t he next paragraph and
10 amount. This is because a change in the force generated in the
slider is small against variations in production, a deformation
due to temperatures or the like of the crown, and rolling occurs
hardly as the air filmrigidity in the roll direction is improved.
Reasons of setting the sizes of the third (= on the side
15 of the air outflow end) positive pressure-generating section 84
to L/1.3=19.3% and W/W3=48.6% will be described below. Fig. 7 is
a diagram showing sample structures assumed in order to study the
maximum length and width sizes of the positive pressure-
generating section on the side of the air outflowend. Each sample
20 shown in Fig. 7 was undergone numerical analysis for evaluation
of various pérameters as described in the next paragraph and
following. Samples a to e are determined to have the third
positive pressure-generating section 84 and the third step
portion 84a only and have their aspect ratios (length-to-width
25 ratios) only changed as shown in the drawing, respectively. The
positive pressure-generating section 84 and the step portion 84a

shown in a plane shape are also simplified as a rectangle and have

the same area. The depth (lowered amount) of the step portion



following. Sanples a to e are determned to have the third positive
pressure-generating section 84 and the third step portion 84a only and
have their aspect ratios (length-to-width 25 ratios) only changed as shown
in the drawi ng, respectively. The positive pressure-generating section 84
and the step portion 84a shown in a pldane shape are also sinplified as a
rectangl e and have the sane area. The depth (|l owered anmobunt) of the step
portion 13 84a fromthe positive pressure-generating section 84 is 0.1 m
and the dtn Hrom the BT ipe Piresseag-gRNERAt ARSIt I 84i Asi Rl oW end i s

1 [tm fro osi.t ressure- ener i n cti,0 In di tion, the
sunl || ardiil SEHERAL RS SSab A LIoT-Eha B £8S £ Gb0F Hhe Abm 1 Lo esul s
det erm ned by anal yzin a force generat ed in each sanple of Fi 7_when
floated fHhésa M%B?@gtéeoﬁ’%%ltﬂ%Pr85§H6ﬁ59?Wa’Eat’r‘Pgtsl‘?é’t;%&é’u gve

The post 1195 s 78" Sk aprag Eel Enbreed®il, 4, fBF-ﬁaZ"e'rdieL ?ohf‘ﬁ'e”g
breadgh di rectiyay, hgvlgdava%ggﬁﬁ@}&ﬁr%we%ﬁt Aﬂ@téﬂﬁ o Bn iy A5t Such

as a rento-sli surrace area encygto

have a 5'?'%0:9:%”2&%9%&8%‘? ea@%ers.%‘}nﬁ&% oflpid S ﬁhﬂ%hffié‘ﬁg é“{] g tat the

positive pressur generating sectioh 84 Cclosest to the si e air

outflow e, E’- iS5 ﬁléha@esm@é idat 3 120G Igasata%agtr@sgh&éat ion and
small in a ength irection. Fig. i's a diagram show ng a result

det erm neg r@tﬁlﬂ%’%b&ﬂloﬁscéﬁnﬂ&é aér?e_ Yarih@reaneeabedl {9 £ g WA dfe
crown of ‘each sa showmn in Fig. 7 is decreased. Here, it is assuned
that the ‘@l‘l’@bbs:;t:.ve pressure-generating section 84 which is broader in
10 the breadth direction is advantageous to generate the force. The
slider such as a femto-slider having a small facing surface area
has a tendency to have a small generated force. Therefore, it
is significant to set that the positive pressure—generating
section 84 closest to the side of the air outflow end has such
15 a shape that it is large in‘a breadth direction and small in a
length direction.
Fig. 9 is a diagram showing a result determined by analyzing
a change rate of the generated force when the crown of each sample
shown in Fig. 7 is decreased. Here, it is assumed that the swell
20 amount (the crown) decreases from 10 nm to 0 nm. It is seen from
the result shown in Fig. 9 that, in the case that the positive
pressure-generating section 84 on the side closest to the air
outflow end is set to have a shape that it is large in the breadth
direction and small in the length direction, the generated force
25 change rate when the crown is decreased is relatively smaller than
those of the other sections 84. This matter does not detrimental
to the result shown in Fig. 8.

Fig. 10 is a diagram showing results determined by analyzing



20 amount (the crown) decreases from10 nmto O nm It is seen from the
result shown in Fig. 9 that, in the case that the positive
pressure-generating section 84 on the side closest to the air outflow end
is set to have a shape that it is large in the breadth direction and smal
in the length direction, the generatedl#orce 25 change rate when the crown
Is decreased is relatively smaller than those of the other sections 84.

2 i agr anf AR FE 1 EPCGRERRARE 157 ShiLy2i i SAOUD IRFRATR WhER (o
or i on_ B3HS] SLHPATAC OaRDBISKFPHEOT BLPbCTLd o' HANEeH EPeRERH FACR g o.
the area BFoPRgtSEd e shatie SoRAhuAR KRG CT: o5 e B neiadla Sukargl o
(rouna. pi BEPEA SRR dliGas ERS ol 20 BERAFOER FELRES Hfed ot ehe S een
ot changE SHbRUEn Al T3 s Garaiar 2 BB yinkosnd EPaaRal, floPrgaoes

shown thaboﬁnﬂ@“ﬁ{cf’ice&e{] Q@i%erggﬁﬂ% 6BEEindl S YNy 3 BS95085R0

mai nl y depends on the shape and area of the positive pressure-generating

section 84,rofhg plldticsd PAMY 3PS NABHhEYCcAL s WHo e @IoN84 BY . 294l yZi ng
the air filmrigidity in the roll direction of each of 15 the Sanples

shown in fts éeehtficsm 2hsorsfend oINFie IesHht W WRahgeM ®thklst8pt the
air filmrigidity in the roll direction becones high when the positive

pressur e- gepei G iguG deeki vot &haiyd Babstdatial vgasie igenchalatenauhéyow end
is set to have a shape that it is
10 In other words, it is shown that a generated force change rate
when the crown is decreased mainly depends on the shape and area
‘0of the positive pressure-generating section 84.
Fig. 11 is a diagram showing a result determined by
analyzing the air film rigidity in the roll direction of each of
15 the samples shown inFig. 7. It is also seen fromthe result shown
in Fig. 11 that the air film rigidity in the roll direction becomes
high when the positive pressure-generating section 84 on the side
closest to the air ocutflow end is set to have a shape that it is
large in the breadth direction and small in the length direction.
20 This result is not detrimental to the results shown in Fig. 8 and
Fig. 9. |
Fig. 12A and Fig. 12B are plan views showing comparison of
the structures of sliders having the same area of the positive
pressure-generating section on the air outflow side but Fig, 12B
25 has the positive pressure-generating section divided into two and
arranged on each side. Fig. 12A shows the same one as the sample

aof Fig. 7. The slider having the structure (the structure having

positive pressure-generating sections 84A, 84B and step portions



large in the breadth direction and small in the length direction. 20 This
result is not detrinmental to the results showmmn in Fig. 8 and Fig. 9. Fig.
12A and Fig. 12B are plan views show ng conparison of the structures of
sliders having the sane area of the positive pressure-generating section
on the air outflow side but Fig. 12B 2t has the positive
pressure-generating section divided into two and arranged on each side.
Fig. 12A shows the sane one as the sanple a of Fig. 7. The slider having
the strucB4ad, G478 whickareedhanPned Posreheldftle§8gwa- Hedddat 1 AB Wkt i ons
84A, 84B and_step portions 15 84aA, 84aB_ _which are dj sposed on each side)
shown in #pylyaes ifgkhe same vay asnindel Gakd - WS &sTesutt g theraipfigdResul t,
the air film rigidity values as showy i.n the "side arrangement” in Fig. 11
were obtBIHE-Y valeesas shaup itehe 5i8ide pRr3RgRmenYy’ ¢RITAT of LWRES
sanple a is apout 6Q% hi gher tE n tggt of EQ# "' side, ,arrangenent. . It
nd) cat esObFETIGe  HeAfoPSPRIBASFabhe. P HErLT iRty % HAL IR Ofolhe
rigidigy is ﬁﬁtained b t? asi.tiv ressurezgenerating _section 84
| ogat & | FATRES Geht BT OeTERARER FRaR Gt Oh TH COfRermamhament
appropriate sefiti 0 ge osi ti.ve qr. u 10 .generatin t] 84 is
i nportan?iﬁeja{h%l‘%%%sl %Bi%l v?rg%s%%g‘or& * r§i égai?yﬂ%rhkgpgeﬁﬁg #‘lg%fjléf S
shown in Fi .10 R g.. 1 into o] '? [ i ﬂﬁ%
posi ti ve1%?%%:slﬁlr%l-dgle1£ erat ijorlljté_'%iigleggt ?’%nf@% g%}; ﬁ!éeési eescﬁ%s%%%%le ir
outflow e 2e9N3pe L4 S e 1 d b dir I on

1 haperfbatebiet Sid AMQe Wrd iae Rigadt fofl .
and snalIgg%éﬁﬁEQMfegﬁ%heglrect%pn %rd%%é%s.ggborag!e resu?;s ?n esgfuatlon
of all thenhPATRIES Spgrdpiatll c@lttdRS 8F Pe bbsiSivOpadiyabie that

10 generating section 84 is important means for improving the roll
rigidity.

With all the results shown in Fig. 8 to Fig. 11 taken into
consideration, setting of the positive pressure-generating
section 84 on the side closest to the air outflow end to have a

15 shape that it is large in the breadth direction and small in the
length direction provides favorable results in evaluation of all
the parameters. 1In practical designing, it is conceivable that
the positive pressure-generating section 84 having the shape with
a tendency toward the sample ¢ to the sample a can be selected.

20 The slider 8 shown in Fig. 3A and Fig. 3B is based on such a concept.
Specific geometrical shapes of the first, second and third .
positive pressure-generating sections 81, 82, 83, 84 are not
limited to the one shown in Fig. 3A and Fig. 3B but may be any
shape if it does not cause any adverse effect on the slider

25 performance.

Then, a preferable embodiment of the arrangement of the

second positive pressure-generating sections 82, 83 will be

described. Generally, the slider floats at a pitch angle and a



the positive pressure-generating section 84 having the shape with a
tendency toward the sanple ¢ to the sanple a can be selected. 20 The slider
8 shownin Fig. 3A and Fig. 3B is based on such a concept. Specific
geonetrical shapes of the first, second and third positive
pressure-generating sections 81, 82, 83 84 are not linmted to the one
shown in Fig. 3A and Fig 3B but may be any shape if it does not cause any
adverse effect the | i der erformance. Then, a preferable eppodi ment
of the. arFARbEHRALS OF hECSBEEbNE oW HPe FFESane- JUIRReda ﬁg Sctens 2,

83 will be d bdGe |1y, the slider f|oat t gl g, and
16 rol aﬁa?gr‘?@ﬁc#rﬁgﬁ&?g%%uﬁ%egwiﬁwf Sect 908 o Bne A AB%GaCona

r ol _ e
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_pressure-generating section 84. In other words, the second posit

pressur e- 9enahaiduid: , Sert i 82, tif s@F:%nEi'ﬁ&éﬁ%&ﬁr@@ﬁﬁmeaénéfﬁbﬁ‘g

breadth direction of the slider 8, so that they come nuch Closer to the

di sc surfgagecbynyigs e pfint heer git SRgEEow ASnd S REEhRDBEBOomEN1bPErCaSE
that the ends of the second .15 positive pressure-generating sections 82,

83. f: n Eh@héhrt@éltrﬁi@i/ﬁmr@ﬂcﬁﬂi@lgarﬁs@tqw b® the dhsedspbéatgvei f a change
a Iﬁf ISgessure—generating section 84. In other words, the second
positive pressure-generating sections 82, 83 are disposed on each
end in the breadth direction of the slider 8, so that they come
much closer to the disc suxrface by virtue of the roll angle.
As described above, in the case that the ends of the second
.15  positive pressure-generating sections 82, 83 in the air outflow
end side are close to the disc surface, if a change in floating
amount or attitude of the slider 8 occurs unexpectedly, there is
a possibility that the second positive pressure-generating
sections 82, 83 come into collision with the disc surface, and
20 the device reliability is degraded. Thus, it is advisable to
consider the restrictions on the arfangement of the second
positive pressure-generating sections 82, 83 (namely, the size
from the ends of the second positive pressure~-generating sections
82, 83 in the air outflow end side to the air outflow end of the
25 slider 8) in order to secure additional floating stability of the
slider 8.
Fig. 13A and Fig. 13B are diagrams showing results obtained

by calculating minimum floating height Hside of the second



anount or attitude of the slider 8 occurs unexpectedly, there is a
possibility that the second positive pressure-generating sections 82, 83
conme into collision with the disc surface, and 20 the device reliability is
degraded. Thus, it is advisable to consider the restrictions on the
arrangenent of the second positive prksure-generating sections 82, 83
(nanmely, the size fromthe ends of the second positive pressure-generating
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outfl ow en results are omn as a grap 1g. 13A
b %how;i:sgs

and ag a | I3 it e r section
84 hasss rr%%ﬁrrﬁtrﬁﬁoatl ng hel g% nl% @Q Uﬁ @Sasau tgglritgcﬂ]tl angfe P=1.

0 OE-4  {38d] wheChawrd( péﬁ@&:kvénﬁﬂgééug etgfat?ln& ps[gctl%?fj A hyal length
L=850 [Vm in the longitudinal direction of the slider 8 10 The m ni num

{1 0ati ng feh i odeinkAB1 A HREnSEO00E-2 (RAN)  pYECIREERIY P OiRE 24 | N

sections 82, 83 can be defined as the above-described rélationship of Hmin

[RM], P {fé’&ii crown [(sWBL1 amhthiy [CRD1. Ol@!‘.—tzhgwﬁFXtazﬁi(%r @éﬁh@nl@ry th
geonetrlcal anaIyS|s Hside (Xside , P, Xsi de 2 +
(P-4 0 G£430 aum$iide the 1ongTithdinal direction of the slider 8.

10 . The minimum floating height Hside [pm] of the second
‘positive pressure-generating sections 82, 83 can be defined as
the above-described relationship of Hmin [pm], P [rad], Cr [um]
and L [um] by the next expression by geometrical analysis.
Hside (Xside, P, Cr)=4 * Cr * Xside?/L? + (P-4 ¢ Cr/L) * Xside +

15 Hmin. |

Thus, to have the minimum floating height Hside of the
second positive pressure-generating sections 82, 83 higher than
the minimum floating height Hmin of the third positive
pressure-generating section 84, it is seen from the above

20 expression as a guide that (P-4 * Cr/L) in the second term is set
larger than 0 and Xside is also set somewhat large from the first
term. Besides, in the case that a general floated attitude of
the slider is considered, the roll angle is also incorporated,
so that the minimum floating height Hside of the second positive

25 pressure-generating sections 82, 83 is required to be higher than
the minimum floating height Hmin of the third positive
pressure~-generating section 84 with a sufficient allowance.

In the case that the minimum floating height Hside of the



Thus, to have the mninmumfloating height Hside of the -second positive
pressure-generating sections 82, 83 higher than the mninmumfloating

hei ght Hrin of the third positive pressure-generating section 84, it is
seen fromthe above 20 expression as a guide that (P-4 a C/L) in the
second term.is set larger than 0 andl&side is also set sonewhat |arge -
fromthe First term Besides, in the case that a general floated attitude

of the slider_is c¢onsidered, the roll an le is also incorporated, so that
the mini rﬁﬁﬁ‘?%ﬁ??hblﬁ%p‘?ﬁﬁ?s%ﬁdéenﬁfcai‘hﬁ @&mnﬁo& Pye-30% or more
ui red to_be_hi t han _the

i nf mum 19 batien h;tcw%. iSHEA fepe Slgéstﬁﬁre'c?m E&édﬁ 8 bre sﬁﬁa B SR 1 ng
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1 oat i ng TSGhC T on A T4%eadne %Bs ORCFReadhr g chbl BTN
Z?Cﬂgﬂqstt?ééqriei’%hg%%"/ T i <1 05" RPH ' Hpe. I H35or BT bed
came 8o PTPES T @g#a]‘)%sﬁs%%%%%%g RO T8kt
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is such an all owance, s co elva e t at a SsSi I si on of

the secongep géké'l‘ées@él‘?%ﬁ%ﬁcﬂf‘d}ﬁfé‘twg_ssc?&ﬂéé)ﬂﬁablagth%()aé’\%:éﬁsiﬂflﬂt ¥C

surface can be suppressed effectively even 10 when the r angle is given

to the sliflen18is1bg S tﬁers&&m%snmvgl resiiy ¥ iedatiB gasctEblle =
235m (27.6% of. the length L t he Iongltudlnal direction of the slider

8) from tge, W%ltﬁftﬁéiﬁifeﬁ'ﬁ%%@fﬂ@%l EhM P IREPHSENeEabLBEvERGlévas 82,
83 inthe air outflowend side to the air outflow end.
10 when the roll angle is given to the slider 8. The slider 8 shown
in Fig. 3A and Fig. 3B has Xside = 235 um (27.6% of. the length
L .in the longitudinal direction of the slider 8) from the ends
of the second positive pressure-generating sections 82, 83 in the
air outflow end side to the air outflow end.
15 It is to be understood that the present invention is not
limited to the specific embodiments thereof illustrated herein,

and various modifications may be made without deviating from the

spirit and .scope of the invention.

20



15 1t is to be understood that the present inventionis not I|limted to the
speci fic enbodi nents thereof illustrated herein, and various nodifications
may be nmade without deviating fromthe spirit and scope of the invention.
20 19 WHAT IS CLAIMED I'S: . A slider which is substantially rectangular and
has a disc facing surface with an air 1hflow end at one end in a 5

| ongitudinal direction of the rectangular slider and an air outflow end at
anot her end conprrsr first positive pressure-generating section which
is dispo¥ MEAT nES é%rlﬁ ‘nfl ow end of the disc facing surface; a pair of
second positive pressure generating sections 10 which are disposed
separately in a breadth direction of the disc facing surface perpendicular

to the | i tudj nal . di t f Qut f | d

(o, e Long Lo nal oL gELL it 2 %8Bl 15.9) RUARLLE T URGT O
ti t d 5

CFOL) 8 ALESSH IR0 SRS LA A0 e\ 8y LABORE B d Sl AN A1

the digsc I%?gpose%{%?%re%{q.o%to eﬂepe 5§§ug595§f£§egema§ﬂ ng; section

which s n an alr out Iomren romthe negative

pressure- tdnefr e, dicsmplasifg; surface and has 20 a maxi mum
size, which i1s 25@60§ﬂfess of r ongrtugrnal grze of the disc facing

surface, in a sang g %tslle&ves pEQ@ShQBQI;éHQi:Q@in dé & @€ P Ryrpkeh & JTaxi mum
size, which is 45% or nore of a breadth “size of ? he di sc facing surface,
in a diregisigpsaeriendid it Anflow end of the disc facing surface;
a pair of second positive pressure-generating sections
10 which are disposed separately in a breadth direction of the disc
facing surface perpendicular to the longitudinal direction in a
side of the air outflow end away from the first positive
pressure-generating section of the disc facing surface;
a negative pressure-generating section which is disposed
15 in an air outflow end side from the first positive pressure-
generating section of the disc facing surface; and
a third positive pressure-generating section which is
disposed in an air outflow end side from the negative
pressure-generating section of the disc facing surface and has
20 a maximum size, which is 25% or less of a longitudinal size of
the disc facing surface, in a same direction as the longitudinal
direction and a maximum size, which is 45% or more of a breadth
size of the disc facing surface, in a direction perpendicular to
the longitudinal direction.
25 2. The slider according to claim 1, wherein a size from
an end of each of the pair of second positive pressure-generating
sections in a side of the air outflow end to the air outflow end

on the disc facing surface is 20% or more of a size in the



the longitudinal direction. 25 2. The slider according to claim1l1, wherein
a size from an end of each of the pair of second positive
pressure-generating sections iin a side of the air outflow end to the air
outflow end on the disc facing surface is 20% or nore of a size in the 20
| ongi tudi nal direction of the disc fac2thg surface. 3. A head assenbly,
conprising: a slider which is substantially rectangular and has a disc
facing surface with an air inflo egq at one epd in a_ longitudinal 5
directi ont®#9t %Qﬂﬁeﬂﬁﬁﬂ9%10§lpg;F gndi8f g??lﬁﬁt$V%§P%ﬁd at .another end,
the slider including: a %irst ositive pressure- generating section

di sposed near tire afrDEHF|¥[P of IHPHiSE 9% acing surface; a pair of
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breadth size of the disc I ng surface, in a direction perpendicular to
t he | ongigawh isis dikpeke@Nseparately in a breadth direction of the disc
10 facing surface perpendicular to the longitudinal direction in a
side of the air outflow end away from the first positive
pressure-generéting section of the disc facing surface; a
negative pressure-generating section disposed in an air outflow
end side from the first positive pressure-generating section of
15 the diéc facing surface; and a third positive pressure-generating
section disposed in an air outflow end side from the negative
pressure-generating section of the disc facing surface and has
a maximum size, which is 25% or less of a longitudinal size of
the disc facing surface, in a same direction as the longitudinal
20 direction and a maximum size, which is 45% or more of a breadth
size of the disc facing surface, in a direction perpendicular ﬁo
the longitudinal direction;
a head element which is disposed in the air outflow end of
the slider;
25 a suspension member which is disposed on a surface opposite
to the disc facing surface of the slider; and

an arm member which is disposed in the suspension member

opposite to a side where the slider is positioned.



a head el enent which is disposed in the air outflow end of the slider; 25
a suspensi on nenber which is disposed on a surface opposite to the disc
facing surface of the slider; and an arm nenber which is disposed in the
suspensi on nenber opposite to a side where the slider is positioned. 21 4.
A di sc apparatus, conprising: a head a%%enbly, I ncluding: a) a slider which
Is substantially rectangular and has a disc facing surface with an air

inflow end at ope end.ip.a_.longitudi irection of the 5 rectangul ar
slider and an d?? ogtPhgﬁ/%ﬁagﬁg£%%bt§5%pé§ﬁanTma slider including: a
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end of the disc facing surta econd posi
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pressure-generating section of the disc facing surface; a negative
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first positive pressure-generating section of the disc facing 15 surface;
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outflow end side fromthe negative pressure-generating section of the disc

faci ng sudigsesedchds the @axi MHIL6WZend W ahd Fid2%racihgssupfade; a
.longitudinal size of the disc facing surface, in a same direction as the
| ongi t udi paad r 20f demnid gosdndve Pdssutresgeferabing sec¥bdhordigsesed a
breadth size of the disc facing surface, in a direction perpendicular to
separately in a breadth direction of the disc facing surface
10 perpendicular to the longitudinal direction in a side of the air
outflow end away from the first positive pressure-generating
section of the disc facing surface; a negative pressure-
generating section disposed in an air outflow end side from the
first positive pressure-generating section of the disc facing
15 surface; and a third positive pressure-generating section
disposed in an air outflow end side from the negative
pressure-generating section of the disc facing surface and has
a.maximum size, which is 25% or less of a longitudinal size of
the disc facing surface, in a same direction as the longitudinal
20 direction and a maximum size, which is 45% or more of a breadth
siée of the disc facing surface, in a direction perpendicular to
the longitudinal direction; b} a head element which is disposed
in the air outflow end of the slider; c) a suspension member which
is disposed on a surface opposite to the disc facing surface of
253 theslider; andd) an armmember which is disposed in the suspension
member opposite to a side where the slider is positioned;

a disc positioned to face the disc facing surface of the

slider possessed by the head assembly;



the |l ongitudinal direction; b) a head el enent which is disposed in the air
outflow end of the slider; c) a suspension nenber which is disposed on a
surface opposite to the disc facing surface of 25 the slider; and d) an arm
menber which is disposed in the suspensi on nenber opposite to a side where
the slider is positioned; a disc positZmexlto face the disc facing surface
of the slider possessed by the head assenbly; 22 a spindle notor which

rotates the disc; a voice coil tor, which pivots the arm nmenber of the
head assenbl y & SEHOGEE: HEUEF ABRPNERCRSEr s e LT b the di s, S
a voice coil motor which pivots the arm member of the head

assembly to move the slider in a radial direction of the disc.



