
Title: DISC DRIVE SLIDER HAVING TEXTURED PADS  [err]   Abstract: A disc
drive slider (118)  



includes a slider body (143) and a rail (148)  formed on the slider body.
The rail includes  a bearing surface (146) which faces a surface  (120) of
a disc (102). A textured portion  (163) is formed on the bearing surface
of  the rail. Pads (162) are deposited on the  textured portions. The pads
operate to reduce  stiction, dynamic friction, and the likelihood  of
damage to the slider or the surface of the  disc due to contact
therebetween.     1 5 MAR 2005 WO 02/33698 PCT/USO1/26432  DISC DRIVE
SLIDER HAVING TEXTURED PADS FIELD OF THE INVENTION The present invention
relates to disc storage systems for  5 storing information. More
particularly, the present invention relates to an  improved disc drive
slider design that includes pads having a contact  surface that reduces
stiction and dynamic friction between the slider and a  surface of a disc.
BACKGROUND OF THE INVENTION 10 Disc drives of the "Winchester" and optical
types are well  known in the industry. Such drives use rigid discs, which
are coated with a  magnetizable medium for storage of digital information
in a plurality of  



circular, concentric data tracks. The discs are mounted on a spindle
motor,  which causes the discs to spin and the surfaces of the discs to
pass under 15 respective hydrodynamic (e.g. air) bearing disc head
sliders. The sliders  carry transducers, which write information to and
read information from  the disc surfaces. An actuator mechanism moves the
sliders from track-to- track across the disc surfaces of the discs under
control of electronic  20 circuitry. The actuator mechanism includes an
actuator arm and a suspension assembly. The slider is coupled to the
suspension assembly  through a gimbaled attachment. The suspension
provides a load force to  the slider which forces the slider toward the
disc surface. The slider includes a bearing surface, which faces the disc
25 surface. As the disc rotates, the disc drags air under the slider and
along  the bearing surface in a direction approximately parallel to the
tangential  velocity of the disc. As the air passes beneath the bearing
surface of the  slider, air compression along the airflow path causes the
air pressure 15 MAR 2005 WO 02/33698 PCT/US01/26432  -2 between the disc
and the bearing surface of the slider to increase, which  creates a
hydrodynamic lifting force that counteracts the load force and  causes the
slider to lift and "fly" in close proximity to the disc surface and
enable the transducing head carried by the slider to perform read and 5
write operations. The gimbaled attachment to the suspension assembly
allows the slider to pitch and roll while following the typography of the
disc. Demands for increased disc storage capacity have led to  



lower slider fly heights and smoother disc surfaces. Unfortunately, the 1
o development of ultra-low flying sliders is impaired by a phenomenon
called stiction. Stiction is caused by static friction and viscous sheer
forces  which cause the slider to stick to the disc surface after periods
of non-use.  Stiction can be overcome by the spindle motor provided that
sufficient  torque can be produced. However, the slider and/or the disc
can be 15 damaged when the slider is freed from the disc surface. In
addition,  dynamic friction between the disc surface and the slider can
also cause  problems in the form of reduced modulation on the read and
write signals  produced by the transducers. Contact start/stop (CSS) disc
drives operate with the slider  20 in contact with the disc surface during
start and stop operations when  there is insufficient disc rotational
speed to maintain the bearing That  allows the slider to fly. To alleviate
stiction problems, some CSS disc drives  provide a dedicated landing zone
near the inner diameter of the disc by  generating, in a controlled
fashion, asperities or texture, on the disc surface. 25 The texture acts
to reduce the area of contact at the slider-disc interface.  Although this
solution reduces the likelihood of disc drive failure due to 15 MAR 2005
WO 02/33698 PCT/US01/26432 -3 stiction, there is also a reduction in the
area of the disc surface that can be  used for data storage. Furthermore,
the presence of the asperities on the  media surface can enhance the
chance of slider-media contact during  operation and thereby sets the
limit to the true attainment of ultra-low  5 flying sliders. Another
method of alleviating problems with stiction and  



dynamic friction is to include pads on the bearing surfaces of the slider.
The pads act to reduce the area of contact with the disc surface and
thereby  reduce the stiction and dynamic friction that is encountered.
Such pads are 10 typically formed of diamond-like carbon (DLC).
Unfortunately, DLC pads  alone have been shown to lead to stiction and
dynamic friction levels  above reliability limits in systems using ultra
high areal density interfaces  which require the use of extremely smooth
disc surfaces (e.g. Ra<3A).  Another method of alleviating stiction
problems associated  15 with CSS disc drives is disclosed in U.S. Patent
No. 5,991,118, which issued  to Kasamatsu et al. The Kasamatsu Patent
modifies the pads of a slider by  etching the contact surface of the pads
to thereby further reduce the contact  area between the slider and the
disc surface. The etched pattern on the pad  has a depth that is less than
the thickness of the pad. As the etched portion 20 of the pad wears, the
texture formed on the contact surface by the etched  pattern deteriorates
until it is completely worn away. Once the etched  surface is eliminated,
the slider acts in the same manner as the padded  slider described above.
As a result, this method will ultimately lead to  stiction and dynamic
friction levels that are above reliability limits in  25 systems using
ultra high aerial density interfaces. 15 MAR 2005 WO 02/33698
PCT/US01/26432 Yet, another method for reducing problems caused by
stiction is to use a ramp load or ramp load/unload disc drive. Ramp load
disc drives eliminate the need of having to "park" the slider on the disc
surface by using a ramp, from which the slider is loaded above the disc 5
surface and unloaded from the disc surface. The ramp is generally adapted
to hold the slider by the suspension and is typically located adjacent the



outer diameter of the disc. Prior to shutting the drive down, the actuator
mechanism unloads the flying slider from the disc surface by rotating the
suspension onto the ramp. Once the slider is unloaded, the disc is allowed
to to slow its rotational velocity from the full operating speed and the
drive  can be shut down. At start up, the actuator mechanism delays
loading the  slider onto the disc surface until the rotational velocity of
the disc reaches  the full operating speed. Although ramp load disc drives
appear to be a  solution to many of the problems associated with CSS
drives, such as the 15 need for a dedicated landing zone, ramp load disc
drives have their  drawbacks. One problem that is encountered in ramp load
disc drives is  that the slider can contact the disc surface during ramp
load operations  when the required air bearing beneath the slider is not
sufficiently formed. 20 This contact is undesirable due to the possibility
of damaging the disc  surface and/or the slider, which could result in
data loss and disc drive  failure. One partial solution to this is to
provide a dedicated loading zone  at the outer diameter of the disc
surface where no data is written.  Unfortunately this solution decreases
in the effective data storage area of 25 the drive and does not solve the
problem of potential damage to the slider.  Ramp load disc drives can also
encounter problems with stiction. This can 15 MAR 2005 WO 02/33698
PCT/US01/26432 -5 occur, for example, when power to the disc drive is
interrupted while the  slider is flying over the disc surface or when the
suspension is knocked off  the ramp. There exists a need for an improved
disc drive slider design  



5 that reduces stiction and dynamic friction between the slider and the
disc surface to provide reliable operation with ultra-smooth disc surfaces
while  further reducing the likelihood of damage caused by contact between
the  slider and a disc surface. SUMMARY OF THE INVENTION 10 The present
invention is directed to a disc drive slider that  solves the problems
discussed above. The slider includes a slider body and  a rail formed on
the slider body. The rail has a bearing surface that faces a  surface of a
disc. A textured portion is formed on the bearing surface of the  rail. A
pad is deposited on the textured portion and operates to reduce 15
stiction, dynamic friction, and the likelihood of damage to the slider or
the  disc surface due to contact therebetween. These and other features
and benefits would become  apparent with a careful review of the following
drawings and the  corresponding detailed, description. 20 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a top view of a disc drive storage
system depicting  an optional ramp in accordance with embodiments of the
invention. FIG. 2 is a bottom plan view of the slider in accordance with
the various embodiments of the invention. 1 5 MAR 2005 WO 02/33698
PCT/US01/26432 -6 FIG. 3 is a magnified perspective view of a portion of a
textured portion and contact surface of a slider, in accordance with an
embodiment of the invention. FIG. 4 is a flowchart illustrating a method
of fabricating a  



5 slider in accordance with an embodiment of the invention. FIGS. 5.1 -
5.4 show partial cross-sectional views of a slider  taken along line 5-5
of FIG. 2, in accordance with embodiments of the  invention. DETAILED
DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 10 FIG. 1 is a top view of a disc
drive 100 in accordance with  embodiments of the present invention. Disc
drive 100 includes a magnetic  disc 102 mounted for rotational movement
about an axis 104 and driven by  a spindle motor (not shown). The
components of disc drive 100 are  contained within a housing that includes
base 106 and a cover (not shown). 15 Disc drive 100 also includes an
actuator mechanism 108 mounted to a base  plate 110 and pivotally moveable
relative to disc 104 about axis 112. In an  alternative embodiment,
actuator mechanism 108 is a linear actuator.  Actuator mechanism 108,
includes actuator arm 114 and suspension  assembly 116. Slider 118 is
coupled to suspension assembly 116 through a 20 gimbaled attachment that
allows slider 118 to pitch and roll as it rides on a  bearing above
surface 120 of disc 102. Slider 118 is designed in accordance  with the
embodiments set forth herein and supports a transducer to form a  head for
reading and writing information on disc 102. Actuator mechanism  108 is
adapted to rotate slider 118 along arcuate path 122 between 'an inner 25
diameter 124 and an outer diameter 126 of disc 102. A cover 128 can cover
a portion of actuator mechanism 108. 15 MAR 2005 WO 02/33698
PCT/US01/26432 -7 Drive controller 130 controls actuator mechanism 108
through a suitable connection. Drive controller 130 can be mounted within



disc drive 100 or located outside of disc drive 100. During operation,
drive  controller 130 receives position information indicating a portion
of disc 102 5 to be accessed. Drive controller 130 receives the position
information from  an operator, from a host computer, or from another
suitable controller.  Based on the position information, drive controller
130 provides a position  signal to actuator mechanism 108. The position
signal causes actuator  mechanism 108 to pivot about axis 112. This, in
turn, causes slider 118 to to move radially over disc surface 120 along
path 122. Once the transducer is  appropriately positioned, drive
controller 130 then executes a desired read  or write operation. FIG. 2 is
a bottom plan view of an example of a slider 118 in  accordance with
various embodiments of the invention. Slider 118 is  15 adapted to support
a transducer 142 above a surface 120 of a disc 102 (FIG. 1). Slider 118
generally includes a slider body 143, rails 148, and bearing  surfaces 146
formed on rails 148. Rails 148 extend between a leading slider  edge 150
and a trailing slider edge 152. Rails 148 are preferably truncated  prior
to trailing edge 152 to minimize the fly height of transducer 142. Rails
20 148 are disposed about a central recessed portion 154, which forms a
sub- ambient pressure cavity when slider 118 is flying above disc surface
"l20.  Slider 118 can also include a center rail 156 that supports
transducer 142  and includes a bearing surface 157. A recessed step or
taper 158 can be  located at leading edge 150 and has a depth that is
between the depth of 25 recessed portion 154 and bearing surfaces 146.
Step 158 begins the  compression of air under slider 140 to assist in
forming the air bearing 15 MAR 2005 WO 02/33698 PCT/US01/26432 -8 



under bearing surfaces 146. Center rail 156 can also include a step (or
taper) 160 to similarly assist in the formation of an air bearing under
bearing surface 157. Slider 118 is intended to be one example of a
suitable  slider design with which embodiments of the present invention
may be 5 used. Accordingly, embodiments of the present invention can also
be used  with sliders having one or multiple rails, for example. During
operation, as disc 102 rotates, air (and/or a lubricant)  is dragged under
the slider 118 and along bearing surfaces 146 of slider 118  in a
direction approximately parallel to the tangential velocity of disc 102. i
o As the air passes beneath bearing surfaces 146, air compression along
the  air flow path causes the air pressure between disc surface 120 and
bearing  surfaces 146 to increase, which creates a hydrodynamic lifting
force that  counteracts a load force provided by suspension 116 and causes
slider 118  fly above, and in close proximity to disc surface 120. The
bearing is 15 typically formed when the tangential velocity of disc 102,
at the location of  slider 118, reaches a minimum operational speed. Thus,
when the  tangential velocity of disc 102, at the location of slider 118,
is less than the  minimum operational speed, slider 118 is in contact with
disc surface 120. Disc drive 100, shown in FIG. 1, can be configured to
operate  20 as either a contact start/stop (CSS) disc drive or a ramp load
disc drive. As  a contact start/stop (CSS) disc drive, slider 118 contacts
the disc surface"120   during start and stop operations when the
tangential velocity of the disc is  below the minimum operational speed.
For the ramp load configuration,  disc drive 100 includes a ramp 132 or
other suitable support mechanism to 25 load slider 118 onto, and unload
slider 118 from, disc surface 120 during  power-up and power-down
operations. Here, when disc drive 100 is to be 15 MAR 2005 



WO 02/33698 PCT/US01/26432 powered down (where the disc decelerates to a
non-rotating state),  actuator mechanism 108, under the control of drive
controller 130, rotates  suspension assembly 116 to engage ramp 132 at
outer diameter 126 before  the tangential speed of disc 102 at the
location of slider 118 drops below the 5 minimum operational speed. Ramp
132 is configured to support  suspension 116 such that slider 118 is held
above disc surface 120.  Likewise, when disc drive 100 is powered up, disc
102 accelerates toward a  full operating rotational velocity at which disc
102 has a tangential velocity  at outer diameter 126 that is larger than
the minimum operational speed. 10 As the disc 102 is accelerating, drive
controller 130 controls actuator  mechanism 108 to rotate suspension 116
off ramp 132 and position slider  118 over disc surface 120. Referring
again to FIG. 2, slider 118 includes a plurality of  pads 162 which are
deposited on textured portions 163 of bearing surfaces  15 146. Pads 162
include a contact surface 164 that corresponds to the textured portion
163, on which they are deposited. Contact surface 164 of pads 162  reduce
stiction and dynamic friction between slider 118 and disc surface  120 to
facilitate the use of ultra-smooth disc surfaces 120 (e.g. discs having  a
roughness Ra<3 angstroms (A)), which allow sliders 118 to fly in close 20
proximity to disc 102, as is required in disc drives 100 having -high
areal  density recordings. Additionally, pads 162 of slider 118 reduce'
the  likelihood of damage to disc surface 120 caused by contact with
slider 118  while slider 118 flies in close proximity to disc surface 120
and during  ramp load operations. As a result, pads 162 are ideal for use
in CSS and 25 ramp load disc drives 100 utilizing ultra-smooth discs 102
having high  areal density recordings. 



1 5 MAR 2005 WO 02/33698 PCT/US01/26432 -10 FIG. 3 is an extreme close up
view, exemplary of an Atomic  Force Microscopy (AFM) analysis of a pad 162
formed on a bearing surface  146, in accordance with embodiments of the
present invention. Units along  x- and y- axes 166 and 168, respectively,
are 20 micrometers (,u m) 5 /division, while units in the z- axis 170 are
100 nanometers (nm) /division.  In one embodiment of the invention,
textured portion 163 includes a  plurality of protuberances 166, an
example of which are shown in FIG. 3.  The cross-sectional shape of
protuberances 166 can be circular, rectangular,  oval, or any other
desired shape. The dimensions of protuberances 166 10 and the spacing
between individual protuberances 166 can be adjusted as  desired, but will
be limited based upon the particular fabrication method  that is used. For
example, conventional lithography can be used to form a  textured surface
166 that consists of discrete 1-10 ,u m features, whereas  interference
lithography allows for discrete features on the order of 100 nm 15 to be
formed. Other methods known in the art can also be used to form the
desired textured portion 163, such as reactive ion etching and milling
processes. In one embodiment, protuberances 166 have a diameter of
approximately 1 p m, a pitch of approximately 2 p m, and a height of
approximately 50 nm.  20 Pads 162 are deposited on texture portion 163 of
bearing surfaces 146. Pads 162 are preferably formed of diamond-like
carbon  (DLC) due to its mechanical and chemical compatibility with disc
102 and  because it prevents disc lubrication breakdown caused by
interaction with  the material forming body 143 of slider 118. Pads 162
typically have a 



25 cross-sectional area of about 50 square p m2 to about 5,000 u ma and a
height of approximately 300 A. The height, width, and shape of pads 162 15
MAR 2005 WO 02/33698 PCT/US01/26432 -11 can be made compatible with needed
clearances for proper disc drive  operation. Pads 162 include a contact
surface 164 that substantially  corresponds to the textured portion 163 on
which it is deposited. As' a  result, contact surface 164 includes a
plurality of protuberances 166, which 5 correspond to the underlying
protuberances 166 of textured portion 163.  Thus, protuberances 166' have
similar dimensions to protuberances 166 of  textured portion 163. In the
preferred embodiment, textured portion 163, and thus  also contact surface
164, is formed in accordance with a plasticity index 10 (tV), which is
based upon the following relationship: T = E = Eq 1  H . FER  Where B
represents a composite or equivalent Young's Modulus of  Elasticity, H
represents a hardness of the softer material, o is the root'  mean square
of surface heights, and R represents the radius of curvature of 15
asperity summits. The quantity a /R is generally known as a roughness
parameter. The value for E can be determined by the relationship: 1 = (1 -
V3 2) + (1 - V2 2) E E1 E2 Eq. 2 Where v represents Poisson's ratios for
contact surface 164 of pads 162 (vi)  



and disc surface 120 (v2). Similarly, Ei and E2 are the Young's Modulus of
20 Elasticity for contact surface 164 and disc surface 120, respectively.
It has been shown experimentally and via modeling, that the  smaller the
plasticity index (W) is, the smoother the surfaces are. More
specifically, when W < 0.6, there are primarily elastic deformations of
the  contacting asperities, and friction becomes very high as W decreases
to 25 small values. For a W > 1.0, there are primarily plastic
deformations of the 15 MAR 2005 WO 02/33698 PCT/US01/26432 -12 contacting
asperities, and friction is usually low, but wear is unacceptably  high.
When the plasticity index is in the range of 0.6 < IF <1.0, there are
both elastic and plastic deformations of the contacting asperities. The
typography of textured portion 163, and thus contact  5 surface 164, is
controlled to achieve a desired value of the plasticity index,  and thus
friction and wear levels that are consistent with the attainment of
superior slider-disc interface durability. Furthermore, optimization of
the  surface topography can be carried out with respect to the ratio of
the real  area of contact to the nominal area of contact. As a result, for
a prescribed 10 contact pressure, a low ratio of real to nominal area of
contact will result in  high stresses and thus plastic deformation of the
asperities, whereas a very  high ratio will guarantee plastic deformation
of the asperities, but it may  lead to unacceptably high friction values.
It is preferable to maintain the  plasticity index (in) that is
approximately 0.6, due the importance of  15 durability in the design of
pads 162. Referring now to PIGS. 4 and 5.1 - 5.4, a method of  fabricating
slider 118 in accordance with an embodiment of the invention,  



will be discussed. FIG. 4 is a flowchart illustrating the general steps
used in  the method of fabricating slider 118 and FIGS. 5.1 - 5.4 are
simplified 20 partial cross-sectional views of slider 118 taken along line
5-5 of FIG. 2.  Initially, at step 180, a slider body 143 is provided. The
slider body"143  includes bearing surfaces 146 formed on rails 148, as
shown in FIG. 5.1. In  one embodiment, a protective overcoat layer 181 is
formed on bearing  surfaces 146, as shown in PIG. 5.2. Protective overcoat
layer 181 is 25 preferably formed of DLC. At step 182, textured portions
163 are formed  on portions of bearing surfaces 146 of rails 148, as shown
in FIG. 5.3. 1 5 MAR 2005 WO 02/33698 -13 PCT/US01/26432 Texture portions
163 can be formed using any suitable method, such as  photolithography,
interference lithography and other suitable methods.  Textured portions
163 generally include protuberances 166, each having a  height 183. The
height 183 and shape of protuberances 166 can be selected 5 to provide the
desired plasticity index M. Height 183 is generally  measured from peak
184 to valley 185. Additionally, the spacing or pitch  186 between
adjacent protuberances 166 can also be selected to provide the  desired
plasticity index ('). At step 188 of the method, pads 162 are  deposited
on textured portions 163 as shown in FIG. 5.4. Pad 162 includes a to
contact surface 164, that corresponds to textured portion 163 on which pad
162 is deposited. As a result, contact surface 164 includes a plurality of
protuberances 166', which correspond to protuberances 166 of textured
portion 163. Protuberances 166' preferably have a height that is less than
the height 183 of protuberances 166, to allow contact surface 164 to be 



15 maintained at least to bearing surface 146 as protuberances 166' wear.
As a  result, this embodiment of the present invention has a longer life
span than  the pads of the prior art, in which the contact surface has a
limited depth  and can be worn to a smooth surface resulting in problems
with stiction,  dynamic friction, and damaging contact between the slider
and disc  20 surface 120. In summary, the present invention relates to a
slider (118)  that includes at least one rail (148) formed on the slider
body (143). The rail  (148) includes a bearing surface (146), which
includes at least one textured  portion (163). The bearing surface (146)
of the rail (148) can include a 25 protective overcoat layer (181). A pad
(162) is deposited on the textured  portion (163) of the bearing surface
(146). The pad (162) includes a contact 15 MAR 2005 WO 02/33698 -14
PCT/US01/26432 surface (164) that substantially conforms to the textured
portion (163) of the  bearing surface (146) on which the pad (162) is
deposited. In one  embodiment, the textured portion (163) is formed in
accordance with a  plasticity index (w), which is based on Eq.1 discussed
above. 5 The textured portion (163) generally includes a plurality of
protuberances (166). The protuberances (166) of the textured portion (163)
are micro-textured having discrete 1-10 , micrometer features in one
embodiment and are nano-textured having discrete 100-999 nanometer
features in another embodiment. 10 The pad (162) is preferably formed of
diamond-like carbon  (DLC). Slider (118) can also include one or more pads
(162) which are not  



deposited on a textured portion (163) of the bearing surface (146). As a
result, slider (118) can include pads (162) having textured (164) and non
textured contact surfaces. 15 In another embodiment, a contact start/stop
(CSS) disc drive  storage system is formed using a slider (118) in
accordance with  embodiments of the invention. In another embodiment, a
ramp load disc  drive storage system is formed using a slider (118) in
accordance with  embodiments of the present invention. 20 Another aspect
of the present invention is directed to a  method of fabricating a slider
(118) for use in a disc drive storage system  (100). The method includes a
step (180) of providing a slider body (143)  having a rail (148), the rail
(148) having a bearing surface (146). Next, a step  (182) is performed in
which a textured portion (163) is formed on the 25 bearing surface (146)
of the rail (148). In a final step (188), a pad (162) is  deposited on the
textured portion (163) whereby pad (162) includes a 1 5 MAR 2005 WO
02/33698 PCT/US01/26432 -15 contact surface (164) that corresponds to the
textured portion (162) on  which it is deposited. In one embodiment, the
textured portion (163) is  formed in accordance with a plasticity index
(w), which is based on the  relationship provided above in Eq. 1. 5 It is
to be understood that even though numerous  characteristics and advantages
of various embodiments of the invention  have been set forth in the
foregoing description, together with details of the  structure and
function of various embodiments of the invention, this  disclosure is
illustrative only, and changes may be made in detail, 



10 especially in matters of structure and arrangement of parts within the
principles of the present invention to the full extent indicated by the
broad  general meaning of the terms in which the appended claims are
expressed.  Accordingly, workers skilled in the art will recognize that
changes may be  made in form and detail without departing from the spirit
and scope of the  15 invention. -16 WHAT IS CLAIMED IS: 1. A slider for
use in a disc drive storage system, comprising:  a slider body; a rail
formed on the slider body having a raised bearing surface;  a textured
portion formed on the bearing surface; and a pad deposited on the textured
portion of the bearing surface and having a  contact surface that
corresponds to the textured portion. 15 MAR 2005 2. The slider of claim 1,
wherein the textured portion is formed in accordance with a  plasticity
index (4'), which is based on the relationship: T _ E O'  H R where E
represents a combined Young's Modulus of Elasticity, H represents a
hardness  of softer material, a is a root mean square of surface heights,
and R represents a radius of  curvature of asperity summits. 3. The slider
of claim 2, wherein in 4' is within a range of 0.6 < 4' < 1. 0. 4. The
slider of claim 1, wherein the textured portion includes a plurality of
protuberances. 5. The slider of claim 1, wherein the textured portion
includes a plurality of  protuberances each having a height, wherein a
height of the pads is not greater than the  



height of the protuberances. 6. The slider of claim 1, wherein the
textured portion is micro- textured having discrete 1- 10 um features. 7.
The slider of claim 1, wherein the textured portion is nano- textured
having discrete  100-999 nanometer features. 8. The slider of claim 1,
wherein the pad is formed of diamond-like carbon (DLC). 9. The slider of
claim 1, including a pad deposited on a non-textured portion of the air
bearing surface. -17 10. The slider of claim 1, including a protective
overcoat layer of DLC on the bearing  surface of the rails. 11. A contact
start/stop (CSS) disc drive storage system  including the slider of claim
1. 12. A ramp load disc drive storage system including the slider of claim
1. 13. A method of fabricating a slider for use in a disc drive storage
system, comprising  steps of: (a) providing a slider body having a rail,
the rail  having a bearing surface; (b) forming a textured portion on the
bearing surface  of the rail; and (c) depositing a pad on the textured
portion, the a pad having a contact surface that corresponds to the
textured portion. 14. The method of claim 13, wherein the forming step (b)
involves at least one of a  photolithographic process, an interference
lithographic process, a milling process, and a  reactive ion etching
process. 15. The method of claim 13, including a step (d) of depositing a
pad on a non-textured  portion of the bearing surface. 



16. A disc drive storage system for storing information on a surface of a
rotating disc,  comprising: a slider for carrying a transducing element
proximate a surface of the disc;  a textured portion formed on a bearing
surface of the slider; and a pad deposited on the textured portion and
having a textured contact surface  means for reducing stiction and dynamic
friction between the pad and the surface of the  disc. 17. The slider of
claim 16, wherein the textured pad means is formed in accordance with  a
plasticity index (4P), which is based on the relationship: T _ E rfa  H
-18 1 5 MAR 2005 where E represents a combined Young's Modulus of
Elasticity, H represents a hardness  of softer material, a is a root mean
square of surface heights, and R represents a radius of  curvature of
asperity summits. 18. The slider of claim 17, wherein in 4V is within a
range of 0.6 < L < 1.0. 




