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SLIDER BASECOAT FOR TIIERMAL PTR REDUCTION

BACKGROI]ND OF TTTE INVENTION

The present invention relates generally to the fi eld of magnetic data

storage and retrieval systems. In particular, the present invention relates to a slider

basecoat for reduced thermal pole-tip protrusion and recession.

Air bearing sliders have been extensively used in magnetic disc

drives to appropriately position a transducing head above a rotating disc. In a disc

drive, each transducer "flies" just a few nanometers above a rotating disc surface.

The transducer is mounted in a slider assemblyhaving a contoured surface. An air

bearing force is produced by pressurization of the air as it flows between the disc

and slider and is a consequence of the slider contour and relative motion of the two

surfaces. The air force prevents unintentional contact between the transducer and

the disc. The air bearing also provides a very niurow clearance between the slider

transducer and the rotating disc. This allows a high density of magnetic data to be

transferred and reduces wear and damage.

Disc storage systems are designed for greater and greater storage

capacities, the density of concentric data tracks on discs is increasing (that is, the

size of data tracks and radial spacing between data tracks is decreasing), requiring

that the air bearing gap between the transducer carried by the slider and the rotating

disc be reduced. One aspect of achieving higher data storage densities in discs is

operating the air bearing slider at ultra-low flyrng heights.

For the disc drive to function properly, the slider must maintain the

proper fly heigbt and provide adequate contact stiffness to assure that the slider

does not contact the disc during operation. Also, the air bearing slider must have
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21 MARCH 2007  SLIDER BASECOAT FOR THERMAL PTR REDUCTION BACKGROUND OF THE
INVENTION The present invention relates generally to the field of magnetic data  10 storage and
retrieval systems. In particular, the present invention relates to a slider  basecoat for reduced thermal
pole-tip protrusion and recession. Air bearing sliders have been extensively used in magnetic disc
drives to appropriately position a transducing head above a rotating disc. In a disc  drive, each
transducer "flies" just a few nanometers above a rotating disc surface. 15 The transducer is mounted
in a slider assembly having a contoured surface. An air  bearing force is produced by pressurization of
the air as it flows between the disc  and slider and is a consequence of the slider contour and relative
motion of the two  surfaces. The air force prevents unintentional contact between the transducer and
the disc. The air bearing also provides a very narrow clearance between the slider 20 transducer and
the rotating disc. This allows a high density of magnetic data to be  transferred and reduces wear and
damage. Disc storage systems are designed for greater and greater storage  capacities, the density of
concentric data tracks on discs is increasing (that is, the  size of data tracks and radial spacing
between data tracks is decreasing), requiring 25 that the air bearing gap between the transducer
carried by the slider and the rotating  disc be reduced. One aspect of achieving higher data storage
densities in discs is  operating the air bearing slider at ultra-low flying heights. For the disc drive to
function properly, the slider must maintain the  proper fly height and provide adequate contact stiffness
to assure that the slider  30 does not contact the disc during operation. Also, the air bearing slider must
have 21 MARCH 2007  2 
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either enhanced take-off performance at start up or enhanced ramp load/unload

performance to limit contact between the slider and the disc. Such contact would

cause damage to the slider during take-off and landing of the slider.

Fly height is one of the most critical parameters of magnetic

recording. As the average flyheight ofthe slider decreases, the transducer achieves

greater resolution between the individual data bit locations on the disc. Therefore,

it is desirable to have the hansducers fly as close to the disc as possible.

In a conventional air bearing slider, the slider body is formed from

a substratewafer of conductive ceramic material. On this substrate, a thin film of

insulating mat6rial is deposited, and a metallic transducer is built therein, by a

process such as sputtering. The transducer, which typically includes a writer

portion for storing magnetically-encoded information on a magnetic media and a

reader portion for retrieving the magnetically-encoded information from the

magnetic media, is formed of multiple patterned layers successively stacked upon

the substrate. The volume of the transducer is typically much smaller than the

volume of the substrate.

The layers of the hansducer, which include both metallic and

insulating layers, all have different mechanical and chemical properties than the

substrate. The differences in properties affect several aspeots ofthe transducer.

First, the layers of the ftansducer will be lapped at different rates. Thus, when an

airbearing surface (ABS) ofthe transducer is lapped during its fabrication, differing

amounts of the different materials will be removed, resulting in the transducer

having an uneven ABS. Commonly, a grcater amount of the metallic layers of the

transducer will be removed during the lapping process than will be removed from

the substrate. Thus, the lapping process results in a pole tip recession @TR) of the

metallic layers of the transducer with respect to the substrate. The PTR of a

particular layer is defined as the distance between the planar air bearing surface of

the substrate and the planar air bearing surface of that layer.
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either enhanced take-off performance at start up or enhanced ramp load/unload  performance to limit
contact between the slider and the disc. Such contact would  cause damage to the slider during
take-off and landing of the slider. Fly height is one of the most critical parameters of magnetic  5
recording. As the average fly height of the slider decreases, the transducer achieves  greater
resolution between the individual data bit locations on the disc. Therefore,  it is desirable to have the
transducers fly as close to the disc as possible. In a conventional air bearing slider, the slider body is
formed from  a substrate wafer of conductive ceramic material. On this substrate, a thin film of  10
insulating material is deposited, and a metallic transducer is built therein, by a process such as
sputtering. The transducer, which typically includes a writer  portion for storing magnetically-encoded
information on a magnetic media and a  reader portion for retrieving the magnetically-encoded
information from the  magnetic media, is formed of multiple patterned layers successively stacked
upon 15 the substrate. The volume of the transducer is typically much smaller than the  volume of the
substrate. The layers of the transducer, which include both metallic and  insulating layers, all have
different mechanical and chemical properties than the  substrate. The differences in properties affect
several aspects of the transducer. 20 First, the layers of the transducer will be lapped at different rates.
Thus, when an  air bearing surface (ABS) of the transducer is lapped during its fabrication, differing
amounts of the different materials will be removed, resulting in the transducer  having an uneven ABS.
Commonly, a greater amount of the metallic layers of the  transducer will be removed during the
lapping process than will be removed from 25 the substrate. Thus, the lapping process results in a
pole tip recession (PTR) of the  metallic layers of the transducer with respect to the substrate. The
PTR of a  particular layer is defined as the distance between the planar air bearing surface of  
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Additionally, the insulating material will often recede at an even

greater rate than the transducer, leading to material recession that results in a

discemable offset at the interface of the insulating material and the slider body

substrate material. The variability of the offset prevents the hansducer from flyrng

as close to the surface of the magnetic disc as would otherwise be possible.

Further, the differing mechanical and chemical properties of the

substrate and transducer layers further affect the air bearing surface during

operation of the transducer. As the magnetic data storage and retrieval system is

operated, the transducer is subjected to increasing temperatures within the magnetic

data storage and retrieval system. In addition, a temperature of the transducer itsell

or a part thereoi may be significantly higher than the temperature within the

magnetic data storage and retrieval system due to heat dissipation caused by

electrical culrents in the tansducer.

The coefficient of thermal expansion (CTE) is a measure of the

change in length for a unit length of material for an inoremental change in

temperature. The CTE ofmaterials used in forming the substrate is typically much

smaller than the CTE of materials used in forming the metallic layers of the

transducer. Due to the larger CTE of the transducer's metallic layers, those layers

tend to expand a greater amount than the substrate. Thus, when the transducer is

subjected to higher operating temperatures, the metallic layers tend to protrude

closer to the magnetic disc than the substrate; thereby affecting the PTR of the

transducer. This change in PTR caused bytemperature is referred to as the Thermal

PTR (TPTR).

During operation of the magnetic data storage and retrieval system,

the transducer is positioned in close proximity to the magnetio media. A distance

between the transducer and the media is preferably small enough to allow for

writing to and reading from a magnetic media having a large areal density, and great
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the substrate and the planar air bearing surface of that layer. 21 MARCH 2007  3 Additionally, the
insulating material will often recede at an even  greater rate than the transducer, leading to material
recession that results in a  discernable offset at the interface of the insulating material and the slider
body  substrate material. The variability of the offset prevents the transducer from flying 5 as close to
the surface of the magnetic disc as would otherwise be possible.  Further, the differing mechanical and
chemical properties of the  substrate and transducer layers further affect the air bearing surface during
operation of the transducer. As the magnetic data storage and retrieval system is  operated, the
transducer is subjected to increasing temperatures within the magnetic 10 data storage and retrieval
system. In addition, a temperature of the transducer itself,  or a part thereof, may be significantly
higher than the temperature within the  magnetic data storage and retrieval system due to heat
dissipation caused by  electrical currents in the transducer. The coefficient of thermal expansion (CTE)
is a measure of the  15 change in length for a unit length of material for an incremental change in
temperature. The CTE of materials used in forming the substrate is typically much  smaller than the
CTE of materials used in forming the metallic layers of the  transducer. Due to the larger CTE of the
transducer's metallic layers, those layers  tend to expand a greater amount than the substrate. Thus,
when the transducer is 20 subjected to higher operating temperatures, the metallic layers tend to
protrude  closer to the magnetic disc than the substrate; thereby affecting the PTR of the  transducer.
This change in PTR caused by temperature is referred to as the Thermal  PTR (TPTR). During
operation of the magnetic data storage and retrieval system,  
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enough to prevent contact between the magnetic media and the transducer.

Performance of the transducer depends primarily upon this distance.

To keep the distance between the transducer and the magnetic media

constant, PTR should not change significantly with temperature. If TPTR is large,

then the spacing between the transducer and the media will change significantly

with temperature, thereby requiring the low-temperature fly height to be high

enough to accommodate this variation at higher operating temperatures. On the

other hand, if TPTR is close to zero, the low-temperature fly height can be reduced.

Thus, a need exists for an air bearing slider design which achieves

a constant, ultra-low transducer flyrng height, despite the obstacles of differential

mechanical and thermal recession. Much of the TPTR originates from the metal

layers exposed at the air bearing surface. It is the mismatch in the CTE between the

metallic layers of the transducer and the substrate material (which forms the air

bearing surface), that gives rise to the thermal protrusion. An air bearing slider

design is needed which eliminates the substrate from the air bearing surface and

thereby reduces ttre TPTR of the transducing head.

BRIEF SUMMARY OF THE INVENTION

The present invention relates to a magnetic head having an air

bearing surface. The magnetic head includes a substrate having a disc opposing

face bounded by a leading face, atrailing face, and first and second sided edges.

The slider includes an end layer positioned upon the trailing face of the substrate

wherein the basecoat has a disc opposing face and is comprised of a material having

a coefficient of thermal expansion gteater than a coefficient of thermal expansion

of the substrate. An air bearing pad is formed solely on the disc opposing face of

the end layer. A transducing head is formed in the air bearing pad and exposed at

an air bearing surface.
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25 the transducer is positioned in close proximity to the magnetic media. A distance  between the
transducer and the media is preferably small enough to allow for  writing to and reading from a
magnetic media having a large areal density, and great 21 MARCH 2007  4 enough to prevent contact
between the magnetic media and the transducer.  Performance of the transducer depends primarily
upon this distance. To keep the distance between the transducer and the magnetic media  constant,
PTR should not change significantly with temperature. If TPTR is large,  5 then the spacing between
the transducer and the media will change significantly with temperature, thereby requiring the
low-temperature fly height to be high  enough to accommodate this variation at higher operating
temperatures. On the  other hand, if TPTR is close to zero, the low-temperature fly height can be
reduced. Thus, a need exists for an air bearing slider design which achieves  10 a constant, ultra-low
transducer flying height, despite the obstacles of differential  mechanical and thermal recession. Much
of the TPTR originates from the metal  layers exposed at the air bearing surface. It is the mismatch in
the CTE between the  metallic layers of the transducer and the substrate material (which forms the air
bearing surface), that gives rise to the thermal protrusion. An air bearing slider 15 design is needed
which eliminates the substrate from the air bearing surface and  thereby reduces the TPTR of the
transducing head. BRIEF SUMMARY OF THE INVENTION The present invention relates to a
magnetic head having an air  bearing surface. The magnetic head includes a substrate having a disc
opposing  20 face bounded by a leading face, a trailing face, and first and second sided edges. The
slider includes an end layer positioned upon the trailing face of the substrate  wherein the basecoat
has a disc opposing face and is comprised of a material having  
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a top perspective view of a disc drive actuation system

for positioning a slider over tracks of a disc.

invention.

FIG. 2 is abottomview of one embodiment of a sliderofthe present

FIG. 3.A' is a sectional view of the slider shown in FIG. 2.

FIG. 3B is a sectional view of another embodiment of the slider

shown in FIG. 2.

FIG. 4 is a bottom view of another embodiment of a slider of the

10 present invention.

FIG. 5 is a sectional view of the slider shown in FIG. 4.

DETAILED DESCRIPTION

FIG. I shows a top perspective view of a disc drive 10, which

includes a voice coil motor (VCM) 12, an acfuator arm 14, a suspension 16, a

flexure 18, a slider 20, ahead mounting block 22, and. a disc 24. Slider 20 is

connected to a distal end of suspension 16 by flexure 18. Suspension 16 is

connected to actuator arm 14 at head mounting block 22. Actuator arm 14 is

coupled to VCM 12. As shown on the right side of FIG. 1, disc 24 has a

multiplicity of tracks 26 androtates about an axis 28.

During operation of disc drive 10, rotation of disc 24 generates air

movement which is encowrtered by slider 20. This air movement acts to keep slider

20 aloft a small distance above the surface of disc 24, allowing slider 20 to fly

above the surface of disc 24. VCM 12 is selectively operated to move actuator arm

14 around an axis 30, thereby moving suspension 16 and positioning the

transducing head (not shown) carried by slider 20 over tacks 26 of disc 24, Prcper

positioning of the transducing head is necessary for reading and writing data on

concentric tracks 26 of disc 24.
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a coefficient of thermal expansion greater than a coefficient of thermal expansion  of the substrate. An
air bearing pad is formed solely on the disc opposing face of 25 the end layer. A transducing head is
formed in the air bearing pad and exposed at  an air bearing surface. 21 MARCH 2007  5 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. I shows a top perspective view of a disc drive actuation
system  for positioning a slider over tracks of a disc. FIG. 2 is a bottom view of one embodiment of a
slider of the present  5 invention. FIG. 3A is a sectional view of the slider shown in FIG. 2. FIG. 3B is a
sectional view of another embodiment of the slider  shown in FIG. 2. FIG. 4 is a bottom view of another
embodiment of a slider of the  10 present invention. FIG. 5 is a sectional view of the slider shown in
FIG. 4.  DETAILED DESCRIPTION FIG. 1 shows a top perspective view of a disc drive 10, which
includes a voice coil motor (VCM) 12, an actuator arm 14, a suspension 16, a  15 flexure 18, a slider
20, a head mounting block 22, and a disc 24. Slider 20 is connected to a distal end of suspension 16
by flexure 18. Suspension 16 is  connected to actuator arm 14 at head mounting block 22. Actuator
arm 14 is  coupled to VCM 12. As shown on the right side of FIG. 1, disc 24 has a  multiplicity of tracks
26 and rotates about an axis 28. 20 During operation of disc drive 10, rotation of disc 24 generates air
movement which is encountered by slider 20. This air movement acts to keep slider  
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FIG. 2 is a bottom view of air bearing slider 20. Slider 20 has a

gimbal opposing face or top surface (not shown) which is attached to flexure 18.

Slider 20 also has a disc opposing face 32 carrying a transducing head 34 which

faces disc 24 to read and write data from the disc. IIr addition, slider 20 has a

leading edge 36 and an opposite trailing edge 38 which extend between the top

surface and disc opposing face32 of slider 20. A first side edge 40 and a second

side edge 42 extend between leading edge 36 and trailing edge 38 of slider 20.

The contour of the disc opposing faoe of air bearing slider 20has a

significant effect on the flytng characteristics of slider 20, and various contours

have been proposed and used for airbearing sliders. Examples of two of these are

included in U.S. Patent No. 5,062,017 by Strong et al. and U.S. Patent No.

5,343,343 by Chapin, both of which are assigned to Seagate Technology hrc. and

are hereby incorporated by reference. The slider must maintain an ultra low fly

height over disc 24 while disc drive 10 is in operation. While slider 20 is flying

over disc 24 (FIG. 1) during operation, head media spacing (IMS) between

transducing head 34 and disc 24 m'ust be maintained substantially constant to

accurately read and write data to and from the disc.

Disc opposing face 32 of slider 20 defines an air bearing surface 44

(ABS) of the slider. Air bearing surface 44 is the reference level for slider 20. kr

slider 20 shown in FIG. 2, an air bearing pad 46, shown as a center rail, is

positioned adjacent trailing edge 38 of slider 20. Although not shown in FIG. 2,

other components such as a cross rail, a channel, or first and second rear portions

having an ABS maybe formed on the disc opposing face of slider 20, and other

components such as air channels recessed from the ABS may be formed in disc

opposing face 32.

Slider 20 includes a slider body 48, which is composed of a wafer

of an electrically conductive, ceramic substrate material such as Al2O3-TiC, TiC,

Si, SiC, ZrO, or other composite materials formed in combinations of these

21 MARCH 2007

20 aloft a small distance above the surface of disc 24, allowing slider 20 to fly  above the surface of
disc 24. VCM 12 is selectively operated to move actuator arm  14 around an axis 30, thereby moving
suspension 16 and positioning the 25 transducing head (not shown) carried by slider 20 over tracks 26
of disc 24. Proper  positioning of the transducing head is necessary for reading and writing data on
concentric tracks 26 of disc 24. 21 MARCH 2007  6 FIG. 2 is a bottom view of air bearing slider 20.
Slider 20 has a  gimbal opposing face or top surface (not shown) which is attached to flexure 18.
Slider 20 also has a disc opposing face 32 carrying a transducing head 34 which  faces disc 24 to read
and write data from the disc. In addition, slider 20 has a 5 leading edge 36 and an opposite trailing
edge 38 which extend between the top  surface and disc opposing face 32 of slider 20. A first side
edge 40 and a second  side edge 42 extend between leading edge 36 and trailing edge 38 of slider 20.
The contour of the disc opposing face of air bearing slider 20 has a  significant effect on the flying
characteristics of slider 20, and various contours  10 have been proposed and used for air bearing
sliders. Examples of two of these are included in U.S. Patent No. 5,062,017 by Strong et al. and U.S.
Patent No.  5,343,343 by Chapin, both of which are assigned to Seagate Technology Inc. and  are
hereby incorporated by reference. The slider must maintain an ultra low fly  height over disc 24 while
disc drive 10 is in operation. While slider 20 is flying 15 over disc 24 (FIG. 1) during operation, head
media spacing (HMS) between  transducing head 34 and disc 24 must be maintained substantially
constant to  accurately read and write data to and from the disc. Disc opposing face 32 of slider 20
defines an air bearing surface 44  (ABS) of the slider. Air bearing surface 44 is the reference level for
slider 20. In  



10

7

materiais. An end layer 50, forms a hansducer portion of slider 20 adjacent trailing

edge 38. End layer 50 includes a basecoat layet 52 and an overcoat layer 54, and

both layers are comprised of the same material. End layer 50 is formed of an

insulating material, such as titanium dioxide (TiO2), magnesium oxide (MgO),

yttria-stabilized ztrconium dioxide (YrOr-ZrOy), berrylium oxide (BeO), ythia

oxide (YrOr), or titanium nitride (TiI.{). In addition, end layer 50 is formed of a

dielectric material. An interface 56 defines the intersection between the different

materials of slider body 48 and transducer portion 50, in particular substrate 48 and

basecoat 52.

Center rail 46, or air bearing pad, is positioned solelyupon end layer

50 of slider 20. Center l.ail46 is located adjacent tailing edge 38 of slider 20 and

is positioned substantially along a centerline (C) of slider 20. Center rail 46 is

comprised of the same material as end layer 50. Center rauJ46 forms air bearing

surface 44 of slider 20. End layer 50 and substrate 48 of slider?} uerecessed from

center rall46. Furtherrnore, additional contours on disc opposing face32 of slider

20 arc recessed from air bearing surface 44 formed by center rall46'

Transducing head 34 is formed in center rail 46 substantially along

the centerline of slider 20. Transducing head 34 is a multi-layered device

comprised of a plurality of metallic and insulating layers. Typically, each of the

metallic components of tansducing head 34 is formed of an alloy primarily

composed of iron (Fe), nickel (Ni), and/or cobalt (Co). For example, similar layers

may be formed of Permalloy, aNiFe alloyhaving a composition of about2}YoFe-

80% Ni. Such metallic alloys typically have a large coefficient of thermal

expansion (CTE). For example NirrFe2l has a CTE of about 12.2x l0-6fC.

Ir prior art sliders, end layer 50 is comprised of an insulating

material selected to closelymatch the chemical and mechanical properties of the

substrate material used for slider body 48. End layer 50 of the present invention

slider 20 is composed of a material having a CTE equivalent to a CTE of the
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20 slider 20 shown in FIG. 2, an air bearing pad 46, shown as a center rail, is positioned adjacent
trailing edge 38 of slider 20. Although not shown in FIG. 2,  other components such as a cross rail, a
channel, or first and second rear portions  having an ABS maybe formed on the disc opposing face of
slider 20, and other  components such as air channels recessed from the ABS may be formed in disc
25 opposing face 32. Slider 20 includes a slider body 48, which is composed of a wafer  of an
electrically conductive, ceramic substrate material such as Al2O3-TiC, TiC,  Si, SiC, ZrO2 or other
composite materials formed in combinations of these 21 MARCH 2007  7 materials. An end layer 50,
forms a transducer portion of slider 20 adjacent trailing  edge 38. End layer 50 includes a basecoat
layer 52 and an overcoat layer 54, and  both layers are comprised of the same material. End layer 50
is formed of an  insulating material, such as titanium dioxide (TiO2), magnesium oxide (MgO), 5
yttria-stabilized zirconium dioxide (' 203 ZrO2), berrylium oxide (BeO), yttria  oxide (Y203), or titanium
nitride (TiN). In addition, end layer 50 is formed of a  dielectric material. An interface 56 defines the
intersection between the different  materials of slider body 48 and transducer portion 50, in particular
substrate 48 and  basecoat 52. 10 Center rail 46, or air bearing pad, is positioned solely upon end
layer  50 of slider 20. Center rail 46 is located adjacent trailing edge 38 of slider 20 and  is positioned
substantially along a centerline (C) of slider 20. Center rail 46 is  comprised of the same material as
end layer 50. Center rail 46 forms air bearing  surface 44 of slider 20. End layer 50 and substrate 48 of
slider 20 are recessed from 15 center rail 46. Furthermore, additional contours on disc opposing face
32 of slider  20 are recessed from air bearing surface 44 formed by center rail 46.  



10

8

metallic layers of hansducing head 34. The CTE of end layer 50 is greater thanT

x 10-6fC. Ideally, the CTE of end layer 50 is approximately equal to the CTE ofthe

metallic layers of transducing head 34, which is about L2.0 x 10-6/oC, such that the

CTEs of the two materials closely match. Furttrermore, basecoat 52 has a thickness

between about 2.0 microns and about 30 microns, although the thickness mayvary

within and outside this range depending upon the alignment capabilities ofthe AAB

photo process. End layer 50 has a thickness between about 10 microns and about

70 microns.

FIG. 3.A' is a sectional view of aportion of slider 20 ofFIG. 2 taken

along the centerline of slider 20. End layer 50 shown in FIG. 2 is comprised of a

combination of basecoat layer 52 and overcoat iayer 54. Slider 20 includes

substrate slider body 48, basecoat 52, transducing head 34, and overcoat 54. Air

bearingsurface44ofslider20isformedatdiscopposing face3}ofairbearingpad

46. Transducing head 34, comprised ofmetallic and dielectric layers, is formed in

air bearing pad 46 between basecoat 52 and overcoat 54. The remainder of slider

body 48 is recessed from the ABS by varying step depths, generally formed by a

milling process. Although not shown in FIG. 3, disc opposing face32 of slider 20

may include other features forming the ABS.

Air bearing pad 46 forms the reference level, or air bearing surface

44, of slider 20. Generally, the portions of basecoat and overooat layers 52 and 54

which do not form part of air bearing pad 46 are recessed from the ABS. In

addition, the substrate portion 48 of slider 20 may be recessed from the ABS

between about 0.005 microns to about 0.3 microns. The PTR of transducing head

34 is between about 0.0075 microns (recessed) to about -0.005 microns (protruded)

from the ABS.

The layers of transducing head 34 aIIof have differing mechanical

and chemical properties. Due to these different properties, the layers oftransducing

head34 will be lapped at different rates. Thus, the lapping of air bearing surface
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Transducing head 34 is formed in center rail 46 substantially along the centerline of slider 20.
Transducing head 34 is a multi-layered device  comprised of a plurality of metallic and insulating
layers. Typically, each of the  20 metallic components of transducing head 34 is formed of an alloy
primarily composed of iron (Fe), nickel (Ni), and/or cobalt (Co). For example, similar layers  may be
formed of Permalloy, a NiFe alloy having a composition of about 20% Fe- 80% Ni. Such metallic alloys
typically have a large coefficient of thermal  expansion (CTE). For example Ni79Fe21 has a CTE of
about 12.2 x 10 6/C. 25 In prior art sliders, end layer 50 is comprised of an insulating  material
selected to closely match the chemical and mechanical properties of the  substrate material used for
slider body 48. End layer 50 of the present invention  slider 20 is composed of a material having a CTE
equivalent to a CTE of the 21 MARCH 2007  8 metallic layers of transducing head 34. The CTE of end
layer 50 is greater than 7  x 10-6/C. Ideally, the CTE of end layer 50 is approximately equal to the CTE
of the  metallic layers of transducing head 34, which is about 12.0 x 10-6/C, such that the  CTEs of the
two materials closely match. Furthermore, basecoat 52 has a thickness 5 between about 2.0 microns
and about 30 microns, although the thickness may vary  within and outside this range depending upon
the alignment capabilities ofthe AAB  photo process. End layer 50 has a thickness between about 10
microns and about  70 microns. FIG. 3A is a sectional view of a portion of slider 20 of FIG. 2 taken  10
along the centerline of slider 20. End layer 50 shown in FIG. 2 is comprised of a  combination of
basecoat layer 52 and overcoat layer 54. Slider 20 includes  substrate slider body 48, basecoat 52,
transducing head 34, and overcoat 54. Air  bearing surface 44 of slider 20 is formed at disc opposing
face 32 of air bearing pad  
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44 ofnansducing head 34 during fabrication results in hansducing head 34 having

an uneven ABS. Commonly, a greater amount of the metallic layers of transducing

head 34 will be removed during the lapping process than will be removed from

substrate 48, resulting in a pole tip recession (PTR) of the metallic layers with

respect to substrate 48. The PTR of a particular layer is defined as the distance

between the ABS of substrate 48 and the ABS of that layer.

The differing mechanical and chemical properties of the layers of

transducing head 34 further affect air bearing surface 44 of transducing head 34

during operation. The CTE of the material used in forming slider substrate 48 is

typically much smaller than the CTE of the materials used in forming the metallic

layers of transducing trean 34. Due to the larger CTE of the metallic layers, those

layers tend to expand agreater amount than substate 48. Thus, when transducing

head 34 is subjected to high operating temperatures, the metallic layers protrude

closer to the magnetic disc than subshate 48 (as shown in FIG. 3), thereby affecting

the PTR of the metallic layers of transducing head 34. This change is PTR is

caused by the temperature as referred to as Thermal PTR (TPTR).

The present invention addresses the problem of TPTR by using a

basecoat and overcoat combination end layer 50 comprised of a material having a

CTE equivalent to and closely matching the CTE of the metallic layers of

transducing head34. The material forming basecoat 52 andovercoat 54 has a CTE

greater than 7.0 x 10-6/oC and includes, but is not limited to TiOr, MgO ,Y ,Or-ZrOr,

BeO, YrOr, or TiN. In addition, air bearing pad,46,where transducing head 34 is

formed, is made of the same material as basecoat 52 and overcoat 54.

Air bearing pad 46 is formed solely upon basecoat and overcoat

combination end layer 50 of slider 20 and does not extend upon substrate 48 of

slider 20. During isothermal heating, hansducing head 34, air bearing pad 46, and

basecoat and overcoat combination end layer 50 expand and contract inunisonwith

respect to substrate 48 of slider 20 due to TPTR rather than transducing head 34
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46. Transducing head 34, comprised of metallic and dielectric layers, is formed in 15 air bearing pad
46 between basecoat 52 and overcoat 54. The remainder of slider  body 48 is recessed from the ABS
by varying step depths, generally formed by a  milling process. Although not shown in FIG. 3, disc
opposing face 32 of slider 20  may include other features forming the ABS. Air bearing pad 46 forms
the reference level, or air bearing surface  20 44, of slider 20. Generally, the portions of basecoat and
overcoat layers 52 and 54  which do not form part of air bearing pad 46 are recessed from the ABS. In
addition, the substrate portion 48 of slider 20 may be recessed from the ABS  between about 0.005
microns to about 0.3 microns. The PTR of transducing head  34 is between about 0.0075 microns
(recessed) to about -0.005 microns (protruded)  25 from the ABS. The layers of transducing head 34
all of have differing mechanical  and chemical properties. Due to these different properties, the layers
of transducing  head 34 will be lapped at different rates. Thus, the lapping of air bearing surface 21
MARCH 2007  9 44 of transducing head 34 during fabrication results in transducing head 34 having
an uneven ABS. Commonly, a greater amount of the metallic layers of transducing  head 34 will be
removed during the lapping process than will be removed from  substrate 48, resulting in a pole tip
recession (PTR) of the metallic layers with 5 respect to substrate 48. The PTR of a particular layer is
defined as the distance  between the ABS of substrate 48 and the ABS of that layer. The differing
mechanical and chemical properties of the layers of  transducing head 34 further affect air bearing
surface 44 of transducing head 34  during operation. The CTE of the material used in forming slider
substrate 48 is 10 typically much smaller than the CTE of the materials used in forming the metallic  
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expanding and conhacting with respect to disc 24. Thus, the fly height between

transducing head34of slider 20 arrddisc24is maintained. The unisonmovement

of transducing head 34, center rail46 and end layer 50 overcomes changes in drive

ambient temperature to maintain flyheight.

The reference surface for slider 20 is air bearing pad 46. Since

hansducing head 34 and air bearing pad 46 expand and contract in unison, they

move in concordwith each other and there is no TPTRoftransducinghead 34 with

respect to the ABS (center rail) of slider 20. The fly height is determined based

upon air bearing pad, 46 as a reference point, so if the ABS of air bearing pad 46 is

expanding at a certainrate, the fly height is maintained but transducing head 34 is

not expanding any faster than the ABS. In other words, the height of a pole tip of

transducing head 34 is made constant so that as transducing head 34 fuole tip)

expands and protrudes from the ABS, substate 48 moves up and down accordingly

and no portion of slider 20 will contact the disc. As long as substrate 48 is recessed

from transducing head 48 it will not contact disc 24.

In firrther embodiments of the present invention, air bearin gpad 46

is positioned upon end layer 50 of slider 20, however it may be located at any point

along trailing edge 38. That is, air bearing pad 46 of the present invention is not

required to be located at the centerline of slider 20, as long as air bearing pad 46 is

formed solely upon end layer 50.
' FIG. 3B is a sectional view of an altemative embodiment of slider

20 of FIG. 2taken along the centerline of slider 20. ln FIG. 3B, a dielectric layer

58 of material is formed between basecoat 52 andtransducer 34. Ifbasecoat 52 is

comprised of a dielectric material, no separating dielectric layer is required (as

shown in FIG. 3A). However, when basecoat 52 is comprised a non-dielectric

material having a CTE closely matching the CTE of the metallic layers of

transducing head34, dielectric layer 58 is needed.

15
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layers of transducing head 34. Due to the larger CTE of the metallic layers, those  layers tend to
expand a greater amount than substrate 48. Thus, when transducing  head 34 is subjected to high
operating temperatures, the metallic layers protrude  closer to the magnetic disc than substrate 48 (as
shown in FIG. 3), thereby affecting 15 the PTR of the metallic layers of transducing head 34. This
change is PTR is  caused by the temperature as referred to as Thermal PTR (TPTR). The present
invention addresses the problem of TPTR by using a  basecoat and overcoat combination end layer 50
comprised of a material having a  CTE equivalent to and closely matching the CTE of the metallic
layers of 20 transducing head 34. The material forming basecoat 52 and overcoat 54 has a CTE
greater than 7.0 x 1041C and includes, but is not limited to TiO2, MgO, Y,03 ZrO2,  BeO, Y2O3, or
TiN. In addition, air bearing pad 46, where transducing head 34 is  formed, is made of the same
material as basecoat 52 and overcoat 54. Air bearing pad 46 is formed solely upon basecoat and
overcoat  25 combination end layer 50 of slider 20 and does not extend upon substrate 48 of  slider
20. During isothermal heating, transducing head 34, air bearing pad 46, and  basecoat and overcoat
combination end layer 50 expand and contract in unison with  respect to substrate 48 of slider 20 due
to TPTR rather than transducing head 34 21 MARCH 2007  10 expanding and contracting with respect
to disc 24. Thus, the fly height between  transducing head 34 of slider 20 and disc 24 is maintained.
The unison movement  of transducing head 34, center rail 46 and end layer 50 overcomes changes in
drive  ambient temperature to maintain fly height. 5 The reference surface for slider 20 is air bearing
pad 46. Since  transducing head 34 and air bearing pad 46 expand and contract in unison, they  move
in concord with each other and there is no TPTR of transducing head 34 with  
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FIG. 4 is a bottom view of another embodiment of a siid er 220 of the

present invention. Like structure between all the embodiments of the present

invention are referred to by like numerals throughout. Similar to slider 20 shown

in FIG. 2, slider 220 includes a slider body 248 composed of a subskate material,

an end layer 250 formed at a trailing edge 238 of slider 220, a center rail246

positioned solely upon end layer 250 and a transducing head 234 formed in center

rail246. End layer 250 is comprised of a basecoatlayer 252 andan oveicoat layer

254. haddition, slider220 includes an expansionjoint orbufferlayer260, formed

along an interface 256 between substrate 248 and basecoat252.

FIG. 5 is a sectional view of slider 220 shown in FIG. 4 taken along

a centerline C of slider 220. Expansion joint 260 absorbs any interface 256

deformation between substrate 248 and basecoat 252 and leaves the surrounding

layer profiles substantiallyundisturbed. The material forming expansionjoint 260

typicallyhas a CTE greater than the CTE of subsfrate 248 and less than the CTE of

end layer 250, andpreferably the CTE of expansion joint 260 is 9 x 10-6fC. The

key feature of expansion joint 260 is that it has a low Young's modulus. The

Young's modulus of expansion joint 260 is less than the Young's modulus of both

substrate 248 and end layer 250 materials (whichever is smaller). A thickness of

expansion joint 260 is related to the Young's modulus of expansion joint 260. As

the Young's modulus decreases, the required thickness of expansion joint 260

decreases as well. An example of a suitable mateial for expansion joint 260 is

silicon oxide nitride (SiO.NJ.

Expansion joint 260 runs along the entire interface 256 between

substrate 248 andbasecoat 252. However, in other embodiments of the present

invention, expansion joint 260 may be comprised of pads or a patterned layer

between substrate 248 and basecoat?S2. Expansion joint260 absorbs the material

expansion in basecoat 252 and,overcoat 254layers and eliminates deformation of

center rail 246. Deformation typically occurs because of the inelasticity of

15
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respect to the ABS (center rail) of slider 20. The fly height is determined based  upon air bearing pad
46 as a reference point, so if the ABS of air bearing pad 46 is 10 expanding at a certain rate, the fly
height is maintained but transducing head 34 is  not expanding any faster than the ABS. In other
words, the height of a pole tip of  transducing head 34 is made constant so that as transducing head
34 (pole tip)  expands and protrudes from the ABS, substrate 48 moves up and down accordingly  and
no portion of slider 20 will contact the disc. As long as substrate 48 is recessed  15 from transducing
head 48 it will not contact disc 24. In further embodiments of the present invention, air bearing pad 46
is positioned upon end layer 50 of slider 20, however it maybe located at any point  along trailing edge
38. That is, air bearing pad 46 of the present invention is not  required to be located at the centerline of
slider 20, as long as air bearing pad 46 is  20 formed solely upon end layer 50. FIG. 3B is a sectional
view of an alternative embodiment of slider  20 of FIG. 2 taken along the centerline of slider 20. In FIG.
3B, a dielectric layer  58 of material is formed between basecoat 52 and transducer 34. If basecoat 52
is  comprised of a dielectric material, no separating dielectric layer is required (as 25 shown in FIG.
3A). However, when basecoat 52 is comprised a non-dielectric  material having a CTE closely
matching the CTE of the metallic layers of  transducing head 34, dielectric layer 58 is needed. 21
MARCH 2007  11 FIG. 4 is a bottom view of another embodiment of a slider 220 ofthe  present
invention. Like structure between all the embodiments of the present  invention are referred to by like
numerals throughout. Similar to slider 20 shown  in FIG. 2, slider 220 includes a slider body 248
composed of a substrate material, 5 an end layer 250 formed at a trailing edge 238 of slider 220, a
center rail 246  
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substrate 248, which could hold back the expansion of end layer 250. Expansion
joint 260 absorbs the deformation and allows end"layer 250 and substrate 248 to act

independently of each other such that no deformation occurs in center rail246.

The present invention reduces thermal pole tip recession and

protrusion by a transducing head. The present invention includes improved

materials comprising basecoat and overcoat layers of a slider. In addition, the

transducinghead is formed in acenterrailwhichis formed solelyupon thebasecoat

and overcoat layers of the slider. The present invention eliminates the substrate

from an air bearing surface by thickening the basecoat and forming the transducer

fly surface exclusively from the basecoat and overcoat combination, that is the

transducer fly surface is formed solely within the center rail, which is formed solely

upon the basecoat and is formed ofthe same material as the basecoat. In addition,

the basecoat and overcoat layers are formed from a material having a CTE

approximatelyequivalentto the CTE ofthemetallic layers formingthe transducing

head. Thus, the center rail forms the reference point for the air bearing surface.

Because the transducing head, oenter rail, and basecoat layers expand and contract

in unison with respect to the slider body, theymove in concord with each other and

there is no TPTR of the transducing head with respect to the ABS of the slider.

Furthermore, thepresentinventionmayinclude an expansionjointlocatedbetween

the subshate and the basecoat of the slider. The expansion joint absorbs any

interface deformation between the substrate and the basecoat and leaves the

surrounding layer profiles, in particular the center rail, substantially undisturbed.

Although the present invention has been described with reference to

preferred embodiments, 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

invention.

l 5
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positioned solely upon end layer 250 and a transducing head 234 formed in center  rail 246. End layer
250 is comprised of a basecoat layer 252 and an overcoat layer  254. In addition, slider 220 includes
an expansion joint or buffer layer 260, formed  along an interface 256 between substrate 248 and
basecoat 252. 10 FIG. 5 is a sectional view of slider 220 shown in FIG. 4 taken along  a centerline C of
slider 220. Expansion joint 260 absorbs any interface 256  deformation between substrate 248 and
basecoat 252 and leaves the surrounding  layer profiles substantially undisturbed. The material
forming expansion joint 260  typically has a CTE greater than the CTE of substrate 248 and less than
the CTE of 15 end layer 250, and preferably the CTE of expansion joint 260 is 9 x 10-6/C. The  key
feature of expansion joint 260 is that it has a low Young's modulus. The  Young's modulus of
expansion joint 260 is less than the Young's modulus of both  substrate 248 and end layer 250
materials (whichever is smaller). A thickness of  expansion joint 260 is related to the Young's modulus
of expansion joint 260. As 20 the Young's modulus decreases, the required thickness of expansion
joint 260  decreases as well. An example of a suitable material for expansion joint 260 is  silicon oxide
nitride (SiOxNY). Expansion joint 260 runs along the entire interface 256 between  substrate 248 and
basecoat 252. However, in other embodiments of the present  25 invention, expansion joint 260 may
be comprised of pads or a patterned layer between substrate 248 and basecoat 252. Expansion joint
260 absorbs the material  expansion in basecoat 252 and overcoat 254 layers and eliminates
deformation of  center rail 246. Deformation typically occurs because of the inelasticity of 21 MARCH
2007  12 substrate 248, which could hold back the expansion of end layer 250. Expansion  joint 260
absorbs the deformation and allows end layer 250 and substrate 248 to act  
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CLAIMS:

1. A magnetic head slider comprising:

a substrate having a disc opposing face bounded by a leading face,

afuailing face, and first and second side edges, the substrate

having a longitudinal a:ris;

an end layer positioned upon the trailing face of the substrate, the

end layer comprised of a material having a coefficient of

thermal expansion greater than 7 x 1.0-6/" C and the end layer

having a disc opposing face;

an air bearing pad formed solely on the disc opposing face of the

end layer; and

a transducing head formed in the air bearing pad and exposed at an

air bearing surface.

2. The magnetic head of claim 1 wherein the end layer is comprised of

TiO2, MgO, YrOr-ZrOr, BeO, YrO, or TiN.

3. The magnetic head slider of claim 1 wherein the transducing head

is comprised of a plurality of metallic layers.

4. The magnetic head slider of claim 3 wherein the coefficient of

thermal expansion ofthe end layer is greater than a coefficient ofthermal expansion

ofthe substrate and equivalent to a coefficient of thermal expansion of the metallic

layers of the transducing head.

5. The magnetic head slider of claim 1, and furttrer comprising:

a buffer layer positioned between the substrate and the end layer.

21 MARCH 2007

independently of each other such that no deformation occurs in center rail 246. The present invention
reduces thermal pole tip recession and  5 protrusion by a transducing head. The present invention
includes improved  materials comprising basecoat and overcoat layers of a slider. In addition, the
transducing head is formed in a center rail which is formed solely upon the basecoat  and overcoat
layers of the slider. The present invention eliminates the substrate  from an air bearing surface by
thickening the basecoat and forming the transducer 10 fly surface exclusively from the basecoat and
overcoat combination, that is the  transducer fly surface is formed solely within the center rail, which is
formed solely  upon the basecoat and is formed of the same material as the basecoat. In addition,  the
basecoat and overcoat layers are formed from a material having a CTE  approximately equivalent to
the CTE of the metallic layers forming the transducing 15 head. Thus, the center rail forms the
reference point for the air bearing surface.  Because the transducing head, center rail, and basecoat
layers expand and contract  in unison with respect to the slider body, they move in concord with each
other and  there is no TPTR of the transducing head with respect to the ABS of the slider.
Furthermore, the present invention may include an expansion joint located between 20 the substrate
and the basecoat of the slider. The expansion joint absorbs any  interface deformation between the
substrate and the basecoat and leaves the  surrounding layer profiles, in particular the center rail,
substantially undisturbed. Although the present invention has been described with reference to
preferred embodiments, workers skilled in the art will recognize that changes may  25 be made in form
and detail without departing from the spirit and scope of the  invention. 21 MARCH 2007  13 CLAIMS:  
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6. The magnetic head slider of claim 5 wherein the buffer layer has a

coeffrcient of thermal expansion greater than a coefficient of thermal expansion of

the substrate and less than the coefficient of thermal expansion of the end layer.

7. The magnetic head slider of claim 6 wherein the coefficient of

thermal expansion of the buffer layer is about 9 x 10-6/oC.

8. The magnetic head slider of claim 5 wherein the subskate, the end

layer, and the buffer layer each have a Young's modulus and the Young's modulus

of the buffer layer is less than the Young's modulus of both the substrate and the

end layer.

9. A magnetic head havinganair bearing surface and comprising:

a substrate;

a basecoat positioned upon the substrate;

a center rail positioned upon the basecoat adjacent the air bearing

surface; and

a data transducer formed in the center rail and exposed at the air

bearing surface, the data hansducer including a plurality of

metallic layers wherein a coefficient of thermal expansion

of the basecoat is equivalent to a coefficient of thermal

expansion of the metallic layers.

The magnetic head of claim 9 wherein the center rail and the

basecoat are comprised of a same material.

I 1. The magnetic head of claim 9 wherein the coefficient of thermal

expansion of the basecoat is greater than 7 x 10-6/'C.

10 .
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1. A magnetic head slider comprising: a substrate having a disc opposing face bounded by a leading
face,  a trailing face, and first and second side edges, the substrate  having a longitudinal axis; an end
layer positioned upon the trailing face of the substrate, the  end layer comprised of a material having a
coefficient of  thermal expansion greater than 7 x 10-6/C and the end layer  having a disc opposing
face; an air bearing pad formed solely on the disc opposing face of the  end layer; and a transducing
head formed in the air bearing pad and exposed at an  air bearing surface. 2. The magnetic head of
claim 1 wherein the end layer is comprised of  Ti021 MgO, Y203 Zr02, BeO, Y203 or TiN. 3. The
magnetic head slider of claim I wherein the transducing head  is comprised of a plurality of metallic
layers. 4. The magnetic head slider of claim 3 wherein the coefficient of  thermal expansion of the end
layer is greater than a coefficient of thermal expansion  of the substrate and equivalent to a coefficient
of thermal expansion of the metallic  layers of the transducing head. 5. The magnetic head slider of
claim 1, and further comprising: a buffer layer positioned between the substrate and the end layer. 21
MARCH 2007  14 6. The magnetic head slider of claim 5 wherein the buffer layer has a  coefficient of
thermal expansion greater than a coefficient of thermal expansion of  the substrate and less than the
coefficient of thermal expansion of the end layer.  
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12. The magnetic head of claim 11 wherein the basecoat is comprised

of TiOr, MgO, YrOr-ZrOr, BeO, YrO, or TiN.

13 . The magnetic head of claim 9 wherein the basecoat is comprised of

a dielectric material.

14. The magnetic head of claim 9, and firther comprising a layer of

dielectric material separating the tansducer and the basecoat.

The magnetic head of claim 9, and further comprising:

an expansion joint positioned between the substrate and the

basecoat.

The magnetic head of claim 15 wherein the expansion joint has a

coefficient of thermal expansion greater than a coefficient of thermal expansion of

the substrate and less than the coefficient of thermal expansion of the basecoat.

The magnetic head of claim 14 wherein the coefficient of thermal

15.

16 .

t7 .

expansion of the expansion joint is about 9 x 10-6/"C.

18. The magnetic head of claim 15 wherein the substrate, the basecoat,

and the expansion joint each have a Young's modulus and the Young's modulus of

the expansion joint is less than the Young's modulus of both the substrate and the

basecoat.

21 MARCH 2007

7. The magnetic head slider of claim 6 wherein the coefficient of  thermal expansion of the buffer layer
is about 9 x 10-6/C. 8. The magnetic head slider of claim 5 wherein the substrate, the end  layer, and
the buffer layer each have a Young's modulus and the Young's modulus  of the buffer layer is less than
the Young's modulus of both the substrate and the  end layer. 9. A magnetic head having an air
bearing surface and comprising:  a substrate; a basecoat positioned upon the substrate; a center rail
positioned upon the basecoat adjacent the air bearing  surface; and a data transducer formed in the
center rail and exposed at the air  bearing surface, the data transducer including a plurality of  metallic
layers wherein a coefficient of thermal expansion  of the basecoat is equivalent to a coefficient of
thermal  expansion of the metallic layers. 10. The magnetic head of claim 9 wherein the center rail and
the  basecoat are comprised of a same material. 11. The magnetic head of claim 9 wherein the
coefficient of thermal  expansion of the basecoat is greater than 7 x 10"6/C. 21 MARCH 2007  15 12.
The magnetic head of claim 11 wherein the basecoat is comprised  of TiO2, MgO, Y2O3-ZrO2, BeO,
Y2O3 or TiN. 13. The magnetic head of claim 9 wherein the basecoat is comprised of  a dielectric
material. 14. The magnetic head of claim 9, and further comprising a layer of  
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19. The magnetic head of claim 18 wherein when the Young's modulus

of the expansionjoint is decreased a thickness ofthe expansionjoint is reduced, and

whenthe Young's modulus of the expansion joint is increased the thickness of the

expansion joint is increased.

20. The magnetic head of claim 9, and further comprising:

an overcoat positioned upon the transducer wherein the overcoat is

comprised of a same material as the basecoat.

21. Asliderforsupportingatransducingheadproximatearotatingdisc,

the slider comprising:

a slider body having a disc opposing face bounded by a leading

edge, a hailing edge, and first and second side edges, the

slider body having a longitudinal axis and comprising:

a substrate; and

a basecoat positioned along the trailing edge of the slider

body and formrng the trailing edge;

a center rail positioned on the disc opposing face of the slider body

upon the basecoat;

wherein the transducing head comprises a plurality of metallic

layers formed in the center rail; and

wherein a coefficient ofthermal expansion ofthe basecoat is greater

than a coefficient of thermal expansion of the substrate and

approximately equivalent to a coefficient of thermal

expansion of the metallic layers of the transducing head.

21 MARCH 2007

dielectric material separating the transducer and the basecoat. 15. The magnetic head of claim 9, and
further comprising: an expansion joint positioned between the substrate and the  basecoat. 16. The
magnetic head of claim 15 wherein the expansion joint has a  coefficient of thermal expansion greater
than a coefficient of thermal expansion of  the substrate and less than the coefficient of thermal
expansion of the basecoat.  17. The magnetic head of claim 14 wherein the coefficient of thermal
expansion of the expansion joint is about 9 x 10'6/C. 18. The magnetic head of claim 15 wherein the
substrate, the basecoat,  and the expansion joint each have a Young's modulus and the Young's
modulus of  the expansion joint is less than the Young's modulus of both the substrate and the
basecoat. 21 MARCH 2007  16 19. The magnetic head of claim 18 wherein when the Young's
modulus  of the expansion joint is decreased a thickness ofthe expansion joint is reduced, and  when
the Young's modulus of the expansion joint is increased the thickness of the  expansion joint is
increased. 20. The magnetic head of claim 9, and further comprising: an overcoat positioned upon the
transducer wherein the overcoat is  comprised of a same material as the basecoat. 21. A slider for
supporting a transducing head proximate a rotating disc,  the slider comprising: a slider body having a
disc opposing face bounded by a leading  edge, a trailing edge, and first and second side edges, the
slider body having a longitudinal axis and comprising: 
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The slider of claim 21,, and further comprising:

an overcoat positioned upon the basecoat adjacent the trailing edge

wherein the basecoat and the overcoat are comprised of a

same material.

The slider of claim 21, and further comprising:

an expansion joint positioned between the substrate and the

basecoat.

The slider of claim 23 wherein the expansion joint ha.s a coefficient

ofthermal expansion greater than a coefficient ofthermal expansion ofthe substrate

and less than the coefficient of thermal expansion of the basecoat.

25. The slider of claim 24 wherein the coefficient ofthermal expansion

of the expansion joint is about 9 x l0-6/'C.

26. The slider of claim 23 wherein the substrate, the basecoat, and the

expansion joint each have a Young's modulus and the Young's modulus of the

expansion joint is less than the Young's modulus of both the substrato and the

basecoat.

27. The slider ofclaim 2l wherein the coefficient of thermal expansion

of the basecoat is greater thanT x 10-6/'C.

28. The slider of claim 27 wherein the basecoat is comprised of TiOr,

MgO, YrOr-ZrOr, BeO, Y2O, or TiN.

23.

24.
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a substrate; and a basecoat positioned along the trailing edge of the slider  body and forming the
trailing edge; a center rail positioned on the disc opposing face of the slider body  upon the basecoat;
wherein the transducing head comprises a plurality of metallic  layers formed in the center rail; and
wherein a coefficient of thermal expansion of the basecoat is greater  than a coefficient of thermal
expansion of the substrate and  approximately equivalent to a coefficient of thermal  expansion of the
metallic layers of the transducing head. 21 MARCH 2007  17 22, The slider of claim 21, and further
comprising: an overcoat positioned upon the basecoat adjacent the trailing edge  wherein the
basecoat and the overcoat are comprised of a  same material. 23. The slider of claim 21, and further
comprising: an expansion joint positioned between the substrate and the  basecoat. 24. The slider of
claim 23 wherein the expansion joint has a coefficient  of thermal expansion greater than a coefficient
ofthermal expansion ofthe substrate  and less than the coefficient of thermal expansion of the
basecoat. 25. The slider of claim 24 wherein the coefficient of thermal expansion  of the expansion
joint is about 9 x 106/C. 26. The slider of claim 23 wherein the substrate, the basecoat, and the
expansion joint each have a Young's modulus and the Young's modulus of the  
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SLIDER BASECOAT FOR THERMAL PTR REDUCTION

ABSTRACT OF THE DISCLOSURE

A magnetic head slider having an air bearing surface is used for

reading and writing data from a magnetic medium. The magnetic head includes a

subshate having a disc opposing faceboundedbyaleading face, atrailing face, and

first and second sided edges. The slider includes an end layerpositioned upon the

trailing face of the substrate wherein the basecoat has a disc opposing face and is

comprised of a material having a coefficient of thermal expansion greater than a

coefficient of thermal expansion of the substrate. An air bearing pad is formed

solely on the disc opposing face of the end layer. A transducing head is formed in

the air bearing pad and exposed at an air bearing surface.

FIGURE 1

15
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expansion joint is less than the Young's modulus of both the substrate and the  basecoat. 27. The
slider of claim 21 wherein the coefficient of thermal expansion  of the basecoat is greater than 7 x
10-6/C. 28. The slider of claim 27 wherein the basecoat is comprised of TiO2,  MgO, Y2O3-ZrO2,
BeO, Y203 or TiN. 21 MARCH 2007  18 SLIDER BASECOAT FOR THERMAL PTR REDUCTION
ABSTRACT OF THE DISCLOSURE A magnetic head slider having an air bearing surface is used for
reading and writing data from a magnetic medium. The magnetic head includes a  substrate having a
disc opposing face bounded by a leading face, a trailing face, and first and second sided edges. The
slider includes an end layer positioned upon the  trailing face of the substrate wherein the basecoat
has a disc opposing face and is  comprised of a material having a coefficient of thermal expansion
greater than a  coefficient of thermal expansion of the substrate. An air bearing pad is formed  solely
on the disc opposing face of the end layer. A transducing head is formed in  the air bearing pad and
exposed at an air bearing surface.  FIGURE 1 




