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Technical Field 5 This invention relates in general to magnetic recording
disk drives and in particular to a nagnetic recording disk drive that uses
an air-bearing slider for continuous contact recording. Background of the
I nvention 10 In conventional magnetic recording rigid disk drives, each of
the read/wite transducers (or heads) is supported on an air-bearing
slider that rides on a cushion or bearing of air above the surface of its
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of air above the surface of its associated disk surface when the disk is rotating at its operating
speed. The slider is connected to an actuator by means of a relatively fragile suspension. The
suspension includes a gimbal or flexure that supports the slider and allows it to pitch and roll,

15  and a load beam with a dimple or tip that applies a small force to bias the slider toward the
disk surface. The slider has an air-bearing surface (ABS) designed to generate an air-bearing
force to counteract the bias force from the load beam and thus assure that the slider “flies”
above and out of contact with the disk surface.

More recently, continuous contact recording has been proposed that uses a head carrier

20  in the form of a slider with an ABS that only partially supports the slider above the disk
surface, with a rear portion of the slider that remains in contact with the disk surface during
reading and writing of data. The interface between this type of continuous contact slider and
the disk has been investigated by J. Itoh, et al., "An Experimental Investigation for Continuous
Contact Recording Technology,” IEEE Trans. on Magnetics, vol. 37, No. 4 July 2001,

25 p. 1806. Continuous contact recording head-suspension assemblies have been described in
published patent application US2(02/0024769. However, the prior art teaches that the contact
force on the slider during continuous contact recording is made up of only a repulsive reactive

force acting normal to the disk surface and a friction force acting parallel to the disk surface.
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publ i shed patent application US2002/0024769. However, the prior art teaches
that the contact force on the slider during continuous contact recording
is made up of only a repulsive reactive force acting nornmal to the disk
surface and a friction force acting parallel to the disk surface. -1 Thus
attenpts at continuous contact recording have resulted in unacceptable
friction and wear of the slider and disk at the slider-disk interface.
What is needed is continuous contact recording disk drive that does not
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the slider and the disk by generating a counteracting moment about the slider pivot point,
which is the point where the load force is applied to the flexure that supports the slider. The
pivot point is located closer to the front end of the slider than the net force applied by the air-

15  bearing surface of the slider when the disk is rotating at its operational speed. This assures
that the net air-bearing force generates a moment about the pivot point to partially counteract
the flexure moment and the moment generated from the adhesive force between the disk and
the slider’s contact pad. The pivot point may be located between the midpoint and the front
end of the slider body and the air-bearing surface may be designed and located to assure that

20 the net air-bearing force is rearward of the slider pivot point. The pivot point may also be
located at the slider body midpoint and the air-bearing surface designed with pads located
approximately at the midpoint to assure that the net air-bearing force is rearward of the center-
pivot point. An actuating element, such as a piezoelectric, electrostatic or thermal element,
may be located on either the suspension load beam or the suspension flexure to increase or

25  decrease the flexure moment to thereby adjust the counteracting effect of the net air-bearing
force. The actuating element may also enable the slider to be unloaded or loaded to the disk.
The head-suspension assembly thus minimizes the repulsive reacting force acting on the slider
normal to the slider-disk interface and thereby minimizes the friction and wear of the slider

contact pad and the disk at this interface,



20 the net air-bearing force is rearward of the slider pivot point. The
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acconpanyi ng fli" guf;t%% }’(1?\8"0?];8%1'3?{]&.@{#1' ht}‘nhgov[e); Hlois_cgd Fig. 1isatop
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Fig. 3 is a side view of the head-suspension assenbly showing the slider in
contact 4k diith the disk for continuous contact recording in the manner as

described in gﬂg ?fsa%rdeaﬁéwonﬁéﬁead%a anﬂg&n %mﬁ fhe SR LR, cont act
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illustrating the forces and moments acting on the slider as described in the prior art.
Figs. SA-5B show the disk sides of two representative prior art continuous contact
recording sliders, illustrating the front flying pads and the rear contact pad.

15 Fig. 6 is a side view of a continuous contact recording slider in contact with a disk
according to the present invention illustrating the net air-bearing surface force Fags acting on
the slider to the rear of the pivot point.

Fig. 7 shows the disk side of a center-pivot embodiment of the slider according to the
present invention wherein the primary air-bearing force carrying pads are located slightly to

20 the rear of the slider body centerline.

Fig. 8 is a side view of the head-suspension assembly according to the present
invention showing the slider in contact with the disk and an actuating element on the

suspension for moving the load beam tip.

25 Detailed Description of the Invention
Fig. 1 is a top view of a disk drive 10 with the cover removed. The drive 10 has a

housing or base 12 that supports an actuator 30 and a drive motor for rotating magnetic
recording disk 14. The actuator 30 is typically a voice coil motor (VCM) rotary actuator that

has a rigid arm 34 and rotates about pivot 32 as shown by arrow 24. A head-suspension
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recording sliders, illustrating the front flying pads and the rear contact
pad. 15 Fig. 6 is a side view of a continuous contact recording slider in
contact with a disk according to the present invention illustrating the
net air-bearing surface force FABS acting on the slider to the rear of the
pivot point. Fig. 7 shows the disk side of a center-pivot enbodi nent of the
slider according to the present invention wherein the primary air-bearing
force carrying pads are located slightly to 20 the rear of the slider body
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region 425tﬁ"¥ne!@.secﬁstlge ggid section 46 to provide a force or load to the slider 22 at the tip 48 near the
end of the load beam 40,
The flexure 50 provides a spring connection between slider 22 and the load beam 40
near the end of load beam 40. The flexure 50 permits the slider 22 to move in its pitch and
15 roll directions to compensate for fluctuations of the rotating disk surface. Many different types
of flexures, also known as gimbals, are known to provide the spring connection allowing for
pitch and roll movement of the slider 22. Any flexure is contemplated to be used with the
present invention. Illustrated is one specific example of a flexure 50 having a slider bond pad
portion 52 to which the top side or upper surface of slider 22 can be attached, such as by the
20 use of an adhesive. The slider bond pad portion 52 is typically provided from a cross piece 53
which is in turn connected to the mounting portion 54 of flexure 50 by arms 56. The
flexure 50 is typically attached to [oad beam 40 by spot welding at the mounting portion 54.
For alignment purposes, the load beam 40 is also provided with a tooling hole 49 for
alignment with a similar hole of the mounting portion 54 of flexure 50 during assembly, The
2.5 tip 48, also called a dimple, is provided at the end of load beam 40 providing a point load
from the load beam 40 to the slider bond pad portion 52 to provide the requisite load to the
slider 22 and to permit the pitch and roll movements of slider 22 and slider bond portion 52

about the tip 48. The tip 48 contacts the slider bond portion 52 at a point called the pivot



portion of which is used for nounting the | oad beamto the actuator arm 34
(Fig. 1), a spring region 44, and a rigid section 46. The rigid section 46
i ncludes stiffening rails 47 that enhance the stiffness and which are
known to be provided in a variety of ways, including side rails as 10

il lustrated, and/or internal rails or channels. The stiffening rails 47

I ncrease the longitudinal stiffness of the rigid section 46 to provide a
force or load to the slider 22 at the tip 48 near the end of the | oad beam
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22 at a iidﬁ"[%c@rpl' e ﬁfoﬁbgf}gi 6pdhat fages the incoming air flow is pitched “up™) and is required
to assure that that the rear contact pad 60 establishes contact with the disk 14. When the

15 slider 22 is on the disk 14, as shown in Fig. 3, the load force flexes the flexure 50 to move the
slider to a smaller angle 6. This results in a flexure moment proportional to the change in 6,
i.e., (8¢ - 9), that acts about the pivot point 70. In a “load/unload” type of disk drive where the
slider is “parked” on a ramp off the disk surface when the disk drive is not operating, the
positive pitch angle of the slider 22 relative to the disk 14, as shown in Fig, 3, is also required
20  during loading the slider onto the disk to ensure that the rear contact pad 60 contacts the disk
first.

Fig. 4 shows the forces and moments acting on the continuous contact recording slider
as described in the prior art, for example as shown in the previously cited US2002/0024769
publication. The gram load force Fgi. is counteracted by the sum of the net air-bearing force

25  Faps and the contact force F¢ from the disk. The slider’s contact pad 60 is maintained in
contact with the disk 14 as a result of the flexure moment Mg x and the moment about pivot
point 70 caused by Fags. The slider’s flying pads 64 are designed and located so that the Fags

is located forward of the pivot point 70 through which the load force Fg is acting. This




poi nt or ginballing point, which is the point about which the slider 22
pitches and rolls. The thin filmread/wite head (not shown) is fornmed on
the trailing end 62 of slider 22. Fig, 3 is a side view of the

head- suspensi on assenbly showing the slider 22 in contact wth the disk 14
for continuous contact recording in the manner as described in the prior
art. 5 The slider 22 includes a contact pad 60 near the slider trailing
end 62 and flying pads 64 near the slider front end 66. There is typically
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the previghsl Yol betfkeh Rt RatA08 ﬂ?s.ﬁ,gchemical bonding across the contacting interface,

15 electrostatic forces from a bias voltage on either the slider or disk, such as caused by disk

drive spindle motor charging or intentional application, electrostatic forces from the slider-
disk contact potential, electrostatic forces from charges generated by rubbing the slider against
the disk (tribocharging), and meniscus forces from lubricant or contaminant wicking up
around the contact points,

In the present invention, the net air-bearing surface force Fapg acts on the slider to the
rear of the pivot point, creating a moment that helps counter the moment about the pivot point
by the adhesive force. This is illustrated in Fig, 6. The amount of gram load Fg;, which acts
at the pivot point 70, and the overall center of air bearing force Faps (including both negative
and positive pressure components) in the fully loaded state are such that they result in a
negative moment on the slider 22 which, when added to the negative friction moment caused
by Fe, exceeds the positive moment Mg x exerted by the flexure. This results in an "upward
pull” on the rear contact pad 60 which counteracts a fraction of the positive moment from the
adhesive force Fapy acting on the contact pad 60. The magnitude of the total net moment

(MrLx + d*Fass + t*Frr) is chosen so that the reaction or contact force F¢ exerted by the
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publication. The gramload force FG& is counteracted by the sum of the net
air-bearing force 25 FABS and the contact force Fc fromthe disk. The
slider's contact pad 60 is naintained in contact with the disk 14 as a
result of the flexure nmonment MFLX and the nonent about pivot point 70
caused by FAns. The slider's flying pads 64 are designed and | ocated so
that the FABS is located forward of the pivot point 70 through which the
| oad force FG is acting. This -5 ensures that the nonent caused by the

FABS counyfi 36 ti\GidermeRhich Bﬂgﬁdgggf?%tgi B8 nidnhet, iisozn;he]ttrgrf ey agﬁiatlas I ch

woul d ot herw se cause the contact to nove awa 14.

Fi gs. 5A- BBels [dwptasentdivsktiai allowstthis target lepelds basa bl amuciolotvenieoti shanont act
recordi ng sl.i ders,. illustrating the flying pads 64 (with step edges 65)
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attractive or adhesive force pulls down on the part of the slider closest

to the di sk subFae¥ the sideemidpaiotisghe piyptdecatiomfos conyentonghheadsespsnsien i on of
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chem cal bonding across the contacting Interface, ectros Ic forces
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drive spindl i cation, electrostatic
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char ges graghait€hkalYodatédbh fig: slib& t&llind@hd 88.aF&Shis reason a second embodiment of
the present invention is a center-pivot head-suspension assembly with an ABS design, as
shown in Fig. 7, that locates the Faps between the slider midpoint and the trailing end 162 of
15 the slider 122. The disk side of the slider 122 for this embodiment is shown in Fig. 7, wherein
smaller flying pads 164’ (with step edges 165°) are located near the front end 166 and larger
flying pads 164 (with step edges 165) are located near the slider midpoint with the major
portion of the total ABS area being located between the slider midpoint and the slider trailing
end 162. Because the air-bearing force on a flying pad increases with increasing pad area and
20 decreases with increasing spacing of the pad from the disk surface, it can be seen from Fig. 7
that the Faps is located rearward of the slider midpoint. The location of the Fags can be
selected by changing the relative surface areas and locations of the pads 164° and 164.
The center-pivot embodiment shown in Fig. 7 utilizes a primary force carrying pad (or
pads 164) located approximately at the slider body midpoint or centerline (the half-length
25 measured from the slider front end 166). The small trailing contact pad 160 with no leading
compression step edge is provided to support the read/write magnetic head elements near the
trailing end 162. This small trailing contact pad 160 creates versz little air-bearing force and
also physically limits the maximum contact surface area. The small leading pad (or pads

164°) are used to ensure some support of the slider's front end during loading of the slider on
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the disk (tribocharging), and neniscus forces fromlubricant or contam nant
w cking up around the contact points. 20 In the present invention, the net
air-bearing surface force FABS acts on the slider to the rear of the pivot
point, creating a nonent that hel ps counter the nonment about the pivot

point by the adhesive force. This is illustrated in Fig. 6. The anmount of
gram | oad FoL, which acts at the pivot point 70, and the overall center of
air bearing force FABS (including both negative and positive pressure
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Fig. 6 ilidasdiingeRmeatsf dithed el@H80d00RBAtedbn thb CoadIbeSR BD, driRiaithi 203 19éHesdednn t he
pivot point 70 5 is located other than at the m dpoint on the slider top

m dpoint on .
si de, prethedlapgry S8t Agtiyasionof e elkeent 200eshown @pbihinned niingeaegips 3&k Wikl ont end

dosi on of CinctRBeep] UBefl kinahe e FIShARIBI e Bl e PR ©

Becaus@ t the nsimeteexeried ppihetflekare Mgy PThiOWolld @Rbibe Bedirable GO ¢RAY 108 dlider
head- suspensi on enblies, |ocating the pivot paint other than at the
ic

.. 4 ) !
slider m ﬂ'ﬁ%ﬂﬁtd‘%gﬁ’d S@aﬁgeésoﬁﬁ%?o"iﬂ@? PaFER came Byt of seRiast Mithike dislo Hhsvd al | y
avai | abl e;SHBRENR IO the3BREsHAWorIE YEORIE T 1028 bldAfelement 200 is used instead of

flexure element 203 it may also be located at the hinge region between suspension regions 44
and 42 (see Fig. 2). If flexure element 203 is used, activation of it will decrease the angle 6.
The actuating elements may be piezoelectric, electrostatic or thermal. The actuating elements
may also be used to move the tip 48 away from the flexure 50 or to reduce the angle 0 to
thereby reduce Mg x or to unload the slider from the disk. For example, a bimorph type of
piezoelectric material, such as commercially available PZTSH from Morgan Advanced
Ceramics, located at a hinge region would enable bidirectional movement, Similarly, a
thermal element located on each side of the load beam 40 near a hinge region would enable
both clockwise and counterclockwise rotation, by heating one or the other of the thermal
elements, and thus bidirectional movement of tip 48. The thermal elements may be formed of
brass/steel bimetallic strip and attached to the suspension by epoxy or welding. A

piezoelectric actuator for a suspension load beam is described in .S, Patent 6,501,625.
While the present invention has been particularly shown and described with reference
to the preferred embodiments, it will be understood by those skilled in the art that various

changes in form and detail may be made without departing from the spirit and scope of the
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conductor |leads and wire term nation process required for electrical
connection to the read/wite head |ocated on the slider trailing end 62.
For this reason a second enbodi nent of the present inventionis a
center-pi vot head- suspension assenbly with an ASS design, as shown in Fig.
7, that |ocates the FABS between the slider mdpoint and the trailing end
162 of 15 the slider 122. The disk side of the slider 122 for this

enbodi ment is shown in Fig. 7, wherein smaller flying pads 164" (with step
edges 165 I I A s 164
(with st egl)vgﬁg)gs A%%%?ﬁglry;%g(l:%{ae lﬁgéglﬁlof do %?Qﬁmmh?ega%? S lllb%lt Elwﬁels?ldjrnaq or
porti on ofimitedintsoope on\B8 specttiedie ithegapperciad ekdmimet ween the slider mdpoint and
the slider trailing end 162. Because the air-bearing force on a flying pad
increases with increasing pad area and 20 decreases with increasing spacing
of the pad fromthe disk surface, it can be seen fromFig. 7 that the FABS
is located rearward of the slider mdpoint. The | ocation of the FABS can be
sel ected by changing the relative surface areas and | ocations of the pads
164" and 164. The center-pivot enbodi nent shown in Fig. 7 utilizes a
primary force carrying pad (or pads 164) |ocated approximately at the
slider body mdpoint or centerline (the half-length 25 neasured fromthe
slider front end 166). The small trailing contact pad 160 with no | eadi ng
conpression step edge is provided to support the read/wite nagnetic head
el ements near the trailing end 162. This small trailing contact pad 160
creates very little air-bearing force and also physically limts the

maxi num cont act surface area. The snall |eading pad (or pads 164') are
used to ensure some support of the slider's front end during | oading of the
slider on -7 the disk and a small nonent pitching the slider upward to
ensure contact of the trailing contact pad 160. However, since the mddle
| arge pads 164 support nost of the suspension |load, the small front and
rear pads can ensure a low pitch stiffness of the slider.




In the enbodi nents descri bed above it may be desirable to provide an
actuating 5 elenent on either the | oad beamor the flexure for changing the
angle the slider makes relative to the suspension, and thereby changi ng
MFLX- Fig. 8 illustrates these two alternative actuating elenments: either
el ement 200 | ocated on the | oad beam 40, or elenent 203 |ocated on the

fl exure 50. Activation of the elenent 200, shown at a thinned "hinge"

regi on 201whik ksl claired$e the el ement to bend, noving the tip 48 downward and
decreasing O to thereby increase 10 the nonment exerted by the flexure MLX-
This woul d al so be desirable to "reload" the slider onto the disk if for
sonme reason the contact, pad 160 cane t.of contact with the disk 14, such
as ni ght occureli‘f tHdgglélﬁﬁré%elk@ﬁmﬁgrr%tétagfé@f%é?gb". magnefig,eqondmg Javer attbht 200 i s
used instead of flexure elenent 203 it may also be |ocated at the hinge
regi on betf@efrreerdingfetadion agreenrding data i the amgpefisaeqording yer anfthe gl the

el ement 203 is used, activation of it will decrease the angle 0. 15 The

act uat i ng diskedrivetcomprisingie pi ezoel ectric, electrostatic or thermal. The
actuating elenents may also be used to nove the tip 48 away fromthe

flexure 50 or taafrizftirehd fead ambiaing oltBp siEQIdRRsIdecaHEM Nhad Plrailifg bR, 0ad
the slider fromthe disk. For exanple, a binorph type of piezoeleéctric

material, (RalehriehaCMEURLEitRAdNE 5@M‘§ée|o%%f<§§%sﬁgﬁr@r%§¥?{ o VARNCHEL

Ceram cs, |ocated at 'a hinge region wou ctional novenent,
Simlarl yme@rtﬂ@tr&iﬁ‘iﬁé@ﬁd- el ement | ocated on each side of the | oad beam 40
near a hinge regronwoldl d enable both clockw se and countercl ockw se
rotation, by heating ope or,the other of Fh  thermal el enents, and thus
bi di rect i onal r?B\?E‘Hgtﬁf 05 Mo {ng thegarrig, acrpsd ‘?T‘g‘Fk;é‘P%rrents may be formed of
brass/steel binmetallic strip and attached to the suspension by epoxy or
wel ding. A pi @ABHIEBEST faanggting thegnarries fo the agiugiernsid spmpiising blewwrs attaghescr i bed
in US. Patent 6,501,625. 25 Wile the present invention has been

par ti cul artp yheshpwide afitie dargerant @ doadi telm mtthahed toatbe flexure and having a tip

contacting the top side of the carrier at a pivot point, the load beam applying a force to urge
the carrier contact pad to contact the disk and the flexure applying a flexure moment about
the pivot point to urge the carrier contact pad to contact the disk, wherein the pivot point is
located closer to the front end of the carrier than the net force applied by the air-bearing
surface of the carrier when the disk is rotating at its operational speed; whereby said net air-
bearing force generates a moment about the pivot point to partially counteract the flexure

moment and the moment generated from the adhesive force between the disk and the carrier

contact pad.

2, The disk drive of claim 1 wherein the pivot point is located closer to the

carrier front end than to the carrier trailing end.

-10-



A mminire ==

to the preferred enbodinments, it will be understood by those skilled in the
art that various changes in formand detail may be nmade w t hout departing
fromthe spirit and scope of the .8 invention. Accordingly, the disclosed
invention is to be considered nerely as illustrative and limted in scope
only as specified in the appended clains. -9 Wat is clainmed is: | . A disk
drive having a rotatable disk with a magnetic recording |ayer and a head
for reading data fr r ' ata to the magnetic recording |ayer on
the diek. the i sk e Rk BEELERR EMGoh e Mo PREP B G ERR SRS ng o
top side, a_djsk, side frant.end an trailing end, . the carrier having
an air-beati 05\55@5’8@ @ﬁ‘;?rﬁﬁr %‘?”éﬁ“‘g‘?'%éﬁ%?ﬁ“?{“@gﬁ‘g&&@ apdbwhespindhfempips K si de
near the trailing end; an actuator for noving the carrier across the disk;
and a sus daqﬁ%?wtgt%ﬁﬁb%qrmagmfm idapatedeosentoratmidpeintbetwren dricaginrronsemlg a
flexure attached to the top side of the carrier and a | oad beam attached
to the fl estditiee cander@ilinggndithan p the ontiercramignd.he top side of the carrier at
a pivot point, the |oad beam applying a force to urge the carrier contact
pad to contact the disk and the flexure applying a flexure nonent about
the pivot point to urge the carrier contact pad to contact the disk,
wherein the pivwot pqipBhisk Arivd KGR : f rrier
t han the net f\(?(r?ce ?BEF%SEEFI\B{/ theﬁgi @hgezgﬁ?lhgmagﬁlr%%%gh%g gﬁ'ﬁ@ agg&r%Fg(? when
t he disk i ' it erational speed.. eby said net air-

beari ng fotrﬁ%gel% %}rﬁgﬁ g rgésha}égﬁ t?r'gﬁ?ge}% %ﬁ? cafrﬁgr “6@%%3@? Sr'l‘%petnﬁloﬁ‘arti ally
counteract the flexure nonent and the nonent generated fromthe adhesive
force between the disk and the carrier

5. The disk drive of claim 4 wherein the actuating element is located on the

flexure.

6. The disk drive of claim 4 wherein the actuating element moves the load beam

tip in a direction generally perpendicular to the carrier top side to thereby change said angle.

7. The disk drive of claim 4 wherein the actuating element is a piezoelectric
element.

8. The disk drive of claim 4 wherein the actuating element is an electrostatic
element,

9. The disk drive of claim 4 wherein the actuating element is a thermal element.



contact pad. 2. The disk drive of claim1 wherein the pivot point is

| ocated closer to the carrier front end than to the carrier trailing end.
-10 3. The disk drive of claiml wherein the pivot point is |ocated
approximately at a m dpoint between the carrier front end and the carrier
trailing end and wherein the major portion of the air-bearing surface is

| ocated cl oser to a mdpoint between the carrier front end and the carrier
trailing end than tordeRguGRiE bFElaifr{ PRheriGhe 4 -b%plﬁ gﬁrﬁé}ée %I’n%ﬁsegg claiml
further conprising an actuating el enent attache 8t he. Suspension for
changi ng the .qf the carrier relative to the suspension. 5. The disk
drive of c &ﬁm%ﬁﬁﬁé#%$$ﬁ¥ﬁ% actuating elenent is |located on the flexure.
6. The disk drive of claim4 wherein the actuating el enment noves the | oad
beamtip in a direction generally perpendicular to the carrier top side to
t hereby change said angle. 7. The disk drive of claim4 wherein the
actuating elenent is a piezoelectric elenent. 8. The disk drive of claim4
wherein the actuating elenment is an electrostatic element. 9. The disk
drive of claim4 wherein the actuating element is a thermal elenent. -7f
10. The disk drive of claiml wherein the air-bearing surface conprises a
plurality of air-bearing pads. -12 ' :
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11. A di sk drive head-suspension assenbly conprising: a slider having a top
side, a disk side, a front end and a trailing end, the slider having an
air-bearing surface on the disk side and a contact pad on the disk side
near the trailing end; and a suspension conprising a flexure attached to
the top side of the slider and a |oad beam attached to the flexure and
having a tip contacting the top side of the slider at a pivot point, the
pi vot point being |ocated closer to the front end of the slider than the
net force fromthe air-bearing surface of the slider. 12. The assenbly of
claim 11l wherein the na%gn or%ion of the qu-bearing surface of the slider
i's | ocated betwden thESETFad SUPEISIRP ASSFATORMEPHRNSET | der ni dpoi nt. 13. The
assenbly of claim. 11 wherein the pivot point is |ocated closer to the
slider front erffldedRVing aitprsids. pdisk sideen Tronignédpnd a traglingring, the skidashgving cl ai m
11 wherein the pivot point is |ocated approximately at a m dpoint between
t he sl i deranfaibrariagshriaelon the dsskistiernd a aoritaat gaceordthe didk wide nexir thet theglingnj or
portion of the air-bearing surface is |ocated closer to a m dpoint between
the sliderenllfsmat end and the slider trailing end than to the slider front
end. -13 15. The assenbly of claiml 1 further conprising an actuating
el ement attach i i i Sl The
assenbly of cl :afjs#f‘ ﬁ%ggl%g?@%ﬁ{éﬁdeﬁgg{eﬁgﬁﬁﬁg%e grtg{:s?d eisdsﬁlfkgsglg%'g%dgﬁ%dhe
fl exure. i.m 15.wherej.n the actuating.el ement noves
am ERA REER b o AR PR R B R o EPoier o

the | oad beamtip | rrection g y

si de. . . . .
point, the pivot point being located closer to the front end of the slider than the net force

from the air-bearing surface of the slider.

12.  The assembly of claim 11 wherein the major portion of the air-bearing

surface of the slider is located between the slider trailing end and the slider midpoint.

13. The assembly of claim 11 wherein the pivot point is located closer to the

slider front end than to the slider trailing end.

14. The assembly of claim 11 wherein the pivot point is located approximately at
a midpoint between the slider front end and the slider trailing end and wherein the major
portion of the air-bearing surface is located closer to a midpoint between the slider front end

and the slider trailing end than to the slider front end.

S pr——



18. The assenbly of claim 15 wherein the actuating elenent is a _

pi ezoel ectric el ement. 19. The assenbly of claim 15 wherein the actuating
element is an electrostatic element. 20. The assenbly of claim15 wherein
the actuating elenent is a thermal element. 21. The assermbly of claimill
wherein the air-bearing surface conprises a plurality of pads, one of said
pads being a contact pad near the trailing end of the slider. 22. The

assenbly of cl ajqm 11-f ri.si-ng a readlwite head.located op the
lider near th?srs'nl : ?gFﬂgs%glﬁ[yioﬁg[%rﬂéf fgr%gr comprising an actuating element a‘rtalchccrI to

the suspension for bending the suspension,

16.  The assembly of claim 15 wherein the actuating element is located on the

flexure.

17.  The assembly of claim 15 wherein the actuating element moves the load

beam tip in a direction generally perpendicular to the slider top side.

18.  The assembly of claim 15 wherein the actuating element is a piezoelectric

element.

19.  The assembly of claim 15 wherein the actuating element is an electrostatic

element.
20.  The assembly of claim 15 wherein the actuating element is a thermal element.

21.  The assembly of claim 11 wherein the air-bearing surface comprises a

plurality of pads, one of said pads being a contact pad near the trailing end of the slider.

22, The assembly of claim 11 further comprising a read/write head located on the

slider near the slider trailing end.
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