21 MARCH 2007 SLIDER BASECOAT FOR THERMAL PTR REDUCTION BACKGROUND OF THE
INVENTION The present invention relates generally to the field of magnetic data 19 ﬁ;\%r&gz%ognd
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 rojating 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 al ;ix‘#i Fal) @W@ﬁﬁ%ﬁtﬁﬁﬁ ' transducer and

the rotating disc. This aIIowgsti‘aPj 10 %Z\ngsllgty ofR magnetic data to be trans er?’e%kggi r@duces wear and

damage. Disc storage systems are designed for greater and I age capacities, the density of

concentric data tracks on discs is incr@i&ﬁ' @&é‘%@ﬁg @ﬁiﬁﬁ@ﬁs and radial spacing

between data tracks is decreasimhr@@y&iﬂm%ﬁmtrmg@gmhmtgmmdwmmémcer

carried by the slider and the rotating disc be r duced.qfne aspect of achieving higher dasé storage
iﬁ‘d’é‘?%ﬁ &8

densities in dics iSOREEAMeHLCXA BYSIFMmS frNe RIRARG heRHeR felitsh o five to

function properly, thassiget Uit iastie ppIeBg PRyt RRIdht Midctdyseeida. 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 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  thatthe 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



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 Imgcgg&gg
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 ceramig 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 transhigesanulisia hapisaly jectosinmecviterrpapion sk sleingmpgselioalbaencoded

information on a magnetic media and a reader portion for [etrievin%éhe, ma§qneticall -encoded

information from th@CHigREE IRdimit rortarh Betaer thitlidst ekl fiskrsueh centackedidcked
upon 15 the substr@tﬁlsyaglﬁggér{p@é HiRdransHiscakésoihird maibsh sthakgadhan the volume of the

substrate. The layers of the transducer, which include both metallic and insulating layers, all have

different mechanical and chemicdilprBpiehics tRaf ffcths, Bashieritenl awarmeiess of Magisties affect
several aspects of %%&&H@‘?'A%Qﬁe%%é&géﬂtjﬂtﬁe‘@i%?ﬁfetﬁf‘déﬁl&%%&‘&iﬂ henaRRerhidiigrent rates.
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Thus, when an air bearing surface (A he transducer is lapped during its fabrication, differing

amounts of the diffefeatentsrsiutiontiptyeceaths/adividyaldaaibithecationrrtie disgintharsi@reven ABS.
Commonly, a greatgriamauat, f (N g NERY G IANRIS R )6 ERRRAYGRE Wilkhi fesamyied 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 niB@firnispsienal ahdearmaitlidarihe didgrdady osapd fram. The
PTR of a particularylgy6s 5 d6finetas haudinfa ReRARMYESRIC BIPRA SibARREINY BHALR 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  thesubstrate. 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

the substrate and the planar air bearing surface of that layer.



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, Ieg%gég qterial
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 stgrage and retrieval system is operated, the
transducer is subjected to increasing temperatures within the magnetic 10 data storage and retrieval

system. In addition, a temperaturg dfithsnhilgnstecasilsas aarmarkiteseh rasdbasigndieantly
higher than the temperature within the magnetic data storage and retrieval system due tqQ heat

dissipation caused BfAb Rl Hhaw i Rams e sralseding: o il desesiion dhafnieiuiodhgion (CTE)

is @ measure of thegieeahde @ ifsieRoindanRfaut lenetb RkaIaiasahivera B eneailidé ein
temperature. The CTE of materials used in forming the substrate is tyfically much smaller than the

CTE of materials u§Bbstrate matsgishehe vaniabilifsrf theptfsst arerrte eiansduse Bogefling of the

transducer's rgetallig; |qyesso HHRSEIANR'SE 1RO hRFRANEHORAIRT amewNdBapdgebstrate. Thus,
when the transducer is 20 subjected to higher o;eratlng temperatures, the metallic layers tend to

protrude closer to the magnetic &adheraihedif] sohrasvienl, andcchraieak mapeidiethef thensducer.
This change in PTR gaysed byqterapeiatirerisdriatarlo Aftianh aimalafd R (iEkR) alduiino

operation of the magnetic data storage and rétrieval system,
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 isreferred to as the Thermal
PTR (TPTR).
During operation of the magnetic data storage and retrieval system,
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



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 reaﬂingféanoq
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 tf&oqgliﬁl’t&?ﬂévéhir RdRaist BesRcéh Zai agrene tetadaratiatly haighhean be

reduced. Thus, a need exists for an air bearing slider design which achieves 10 a constant, ultra-low
transducer flying hehGhioRafof o ansdreerAmrrie pimariz apaniths sidartsmal recession. Much

of the TPTR originates from the Mgk §iRXROSE Rt ARRANG M RetdbiRdhemismatch in

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

bearing surface), the@ufitass Bdakshavddnet shangeoigriiderntly withhismnegatwse L ERIR igrlatgpeeded
which eliminatgs the,gHlgw Jﬂgb@iﬁrégﬁ brafagaHachant MEIRRViiednas et RdR S the

|
transducing head. BRIEF SUMMARY OF THE INVENTION The present invention relates to a
magnetic head haviiftatespestsrmnghsaekiceeqiiang dbn v femperatne dtyahsighittatbh dighg a disc

opposing 20 face heidaqdyAdaadiaiiane: Jallee deasRpddustandagsantaldedadges. The

slider includes an end layer positioned upon the trailing face of the substrate” wherein the basecoat
has a disc opposingtaeichand) i§ ToRbissdesetazamardhlonatémperature 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. Itis 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 -

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

an air bearing surface.



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 trazqmﬂguwgé;ead IS
formed in the air bearing pad and exposed at an air bearing surface. 21 MARCH 2007 5 BRIEF
DESCRIPTION OF THE DRAWINGS FIG. | 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 skown 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 DESCRIPTIONBR@&H SROORBPTOROSPERIVDRIEWRIGSlisc 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, an§ & disho%s siRRRestPrsivhrienefadiscaidts asteptirrsEpemsion 16

by flexure 18. Suqugs&gi@i@ﬂﬁlé:g@ﬁg@@@ép%%@@@gg&.m 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. F®dina kimaderoetnes embedimepsefitridernithe prgssmirates air
movement whigh is gRegHpigred by slider 20. This air movement acts to keep slider ~

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
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.



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, mgéﬁlg%;noving
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 agransducing 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 theitp sH/5faeaand wcoPRROSMATGEEE 0bSlidRID o Hfiksh 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 EEBRAYSEBRTINGESS PEICBSHFAEEMIE shaym Svhidhdsintachadifedlentad Sying
characteristics of sliggg2%Pado/REONAELYMESinE iRV Qmﬁglgﬁﬁﬁ?dﬂ&ﬁyﬁ@d@& Jhpgaring

sliders. Examples of two of these are included in U.S. Paten 62,017 by Strong et al. and U.S.

Patent No. 5,343, 35z diNsastriosad @F@Wéﬁ%@étﬁﬁghgﬁté@ea@aﬁédﬁ@@ﬁpw Mchama are
hereby incorpoyated fyief %V%%C% Ihe ﬁlf%gwéﬁétﬂliﬂiﬁéaéa@%'%le}i"éﬁeﬂ& QR HS a4 While

disc drive 10 is in operation. While slider 20 s flying 15 over disc 24 (FIG. 1) during operation, head
media spacing (HMS¥feavadrdisanppemntgiteedl A shidpoil 24 nsistdeadgertaimndiasigeonthtially

comart o s S PGS R g e i

slider 20. In 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
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 may be 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 Al,O,-TiC, TiC,

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



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 suc@ﬂ&@&[gﬁ 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 AlI203-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 1ay el pén RlAGePNNRRTS RIRARERPPSRH AbIE /&6 diRtRHAl fRtk!ayer 50

is formed of an insulating material, such as titanium dioxide (TiO2), magnesium oxide (MgO), 5

yttria-stabilized zircodgerhtdidiuddayadd meindenaibyseavnblarer éé’e@_slz aﬁm*a_er@sznﬂéamzé@),aw titanium
nitride (TIN). In addjfign \g0eae" iSOG At Qapielestbanatsiiolool Siadasami dafipes the

intersection between't s of slider body 48 and transducer portion 50, in particular
substrate 48 and biusutsutsmaldgiale sush ragl tentimaidivaiden fad, masssrivreakdre(Maidn end

layer 50 of slider 20, .Center.rail 46 is lo¢ jace il d -Of slider.2 ' sitioned
substantially agong ceaﬁf'éa?ﬁ}l{gz?é)@g%é?ﬁc}%%? gg% %@%t rzrgfll g%@lé ggfnggﬁggdggﬁﬁe%a e tgi?lerial as
end layer 50. Centerxidié 48,005)nerditdrdaming trsde fAGAN 4 IofasiditorGrd deykrys0 BOfemaked dfsarate 48 of
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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. .

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 NiFe,, has a CTE of about 12.2 x 10°%/°C.

25 In prior art sliders, end layef 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



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 @m igqyk%ipg
layers. Typically, each of the 20 metallic components of transducing head 34 is formeé 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 hasanfQ3iee nrassmicmeniian £lidas 200 Sonasns 96 %g@h@&%@ﬁ\dng aCTE
equivalent to a CTE of the 21 MARCH 2007 8 metallic layers of transducing head 34. The CTE of end

layer 50 is greater tHdi0 7°%- /deally; the SIRE afendtyardiasaprinatesawnlinthe G BB akthe the CTE
of the metallic layers 4§ fiansplistehnathdhe MBIANIS AR L 2% 19:6/C1 6468, Bhthigy GEES of the

two materials closely match. Furthermore, basecoat 52 has a thickness 5 between about 2.0 microns

and about 30 microfst Baeidhg faamairsiaieciospymatel. Knmthemmrerobeseroahia kasgdhidomssing upon
the alignment sapalyiities:QthsA AR BRI RIRGAR R BO thityGsPABE A ICHROSREANS SR RPouL 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%@%ﬂ%t@ﬁhﬁ@ﬂ%ﬁ%@&@@@@@m@@@&ﬁ&tiwﬁmnéﬂw of
basecoat layer 52 aﬁ]?o%‘éﬁf&@(%ts.laﬁﬁﬁ ﬁ%& B%agd tht §b§H9f§éﬁﬁ 1967 Bed¥ 8&1%%50%%?at 52,
34, an Ir slider

transducing head overcoat 54. earing surface 44 o 0'is formed at disc opposing
face 32 of air bearirif paigrons.

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
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, ofslider 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 meéhanical
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



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 rece%s,ﬁgRggggorlhe 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 begrecessed 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 abouddiBarmndekang pdo Budeah 2R iruatidierdBEs hhtRvarsRHiaasdusivapead 34
all of have differing mechanical and chemical properties. Due to these different properties, the layers

of transducing heafP3RViFEERSp SR AFFEATEAPRHO e mplails Bysts pEamywingce 21
MARCH 2007 9 44@5&@415»@%&&%%%@%@Q@Mﬁﬁﬂﬁ@f@&éﬁsﬂmmﬁ%%ﬂﬁ%&%ﬁlha\/ing
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an uneven ABS. Commonly, a greater amount of the metallic Ia%ers of transducing head 34 will be

removed during the’tRSBRG fifoLedtng AnA POk B ERFSESTR Bo e apetallic layssh withole tip

recession (PTR) of ihpspeiailicoayaesagitrid egmect tp sitisiRta ARy [D8RAE ab aneatticips laver is
defined as the distance between the ABS of substrate 48 and the ABS of that layer. The differing

mechanical and chBRTEEAHHARE oEFuhenastd ard thdRTafdhatlayes further affect air bearing
surface 44 of transducing head 3y, dyrigiAPSh Rt dd1Gdd 'Grhibg %@%m‘;ﬁéﬁé@igg slider

substrate 48 is 10 typically much smaller than the CTE of the materials used in forming the metallic
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
layers of transducing héad 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 affeéting
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 10°%/°C and includes, but is not limited to Ti0,, MgO, Y,0,-Zr0,,
BcO, Y,0;, 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



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 sgpﬁﬂgﬁ%&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 gid 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 1844 ARg inalddreatiidsnal figiied {9 dilL34MafhisY S Ay RéeBeLmEP3: OF
TiN. In addition, air bearing pad 46, where.transducm? head 34 is formed, is made of the same

material as basecodt&BaIrshsachit ohislide sd4 6 masnsaeds oldl wpsMm e eBertand
overcoat 25 combingtinn endlilayReCa! Qlier Bf 05HQRE RRLEXFALMBAR SURRILAIS AR/ Slider
20. During isothermal heating, transducing head 34, air bearing pad 46, and basecoat and overcoat
combination end layshiBens tpaneraicdenneiatam dhidsighlith respect to substrate 48 of slider 20 due
to TPTR rathesthan transducing head 34 21-MARGH 209442 8% ingL.and.confragti ith respect
to disc 24. Thus, the fly height between  transducing head ?1>4 ofgslt?én%o a%%g%igc Zgﬁl‘srr%éwmétained.
The unison movemdéranssiugigsaras ¥4 ed @B beetngpadiftd Exprad and 2potrsct dverusone thelyanges in

pact 46, Simce e L e e e e B I e

pad 46. Since transducing air bearing pa expand and contrac
in concord with eachesphet tarttic s icentct PAiR of stles d0ciTid 8xch8ightith 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. Aslong as substrate 48 is recéssed

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 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

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.



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 CeH'ﬂQR@F‘?oo e 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 embodinjgnts 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 thEGp4dsabbitmvien i atheeetitoditade IoesiRrIbecRaterline of
slider 20, as long as air bearing pad 46 |s 20 formed solely upon end layer 50. FIG. 3B is a sectional

view of an alternativE eI oHRFRBHEB ok s%%l@f@?ﬁ?&lllé%ﬁ“ﬂﬂ@@g}ﬁ%ﬁiﬁg BiesRERSBY. In FIG.
3B, a dielectric layeinb&naibinaietiabitcPicnaalixetans ils saeRghod: A8iiiRR6 WHaES thBasecoat 52

is comprised of a dielectric material, no separating dielectric layer is required (as 25 shown in FIG.

3A). However, Wheﬁrbggéc%a?@?ig%mﬁlﬂi’g@ﬂaa gt R A8 crmpesed Rbvisbatratrmatssaly

matching the GTE ofthg,ieiadlic iy esepila tiensehising death34, siglestiolayer abiscnandes 21
MARCH 2007 11 FIG. 4 is a bottom view of another embodiment of a slider 220 ofthe present

invention. Like strucleritvagselelyvprn satblasnetisnd aeapsducing hepd At forasd iacented by like
numerals throughout,Singaier 4gar20 sQuibriSeh T abaslitsl 28R DSHIdES h AR Py &8

composed of a substrate material,’5 an end layer 250 formed at a trailing edge 238 of slider 220, a
center rail 246 254. 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%°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 (SiO,N,).

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



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, sigqﬁA(R%agoi(gcludes
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 gregger 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 expansiomybinaR648, thich basla held ¥k we srestisien. Jad YRS SONesuhisch
expansion joint 260.is legs than the Young's modulus of both substrate 248 and end layer 250

materials (whichevePI'GRARBPTRS ik Arformefionand alewsendt Loxer 25 Rantearbstiate 343t ifstmodulus

of expansion joint 2GfiiependBrile of Rucly GrBPsIh SHAL AEeRTBEMHIR ARSI IR SiskRB S5 PF Axpansion
joint 260 decreases as well. An example of a suitahle material for expansion joint 260 is silicon oxide

nitride (SIOXNY). Expansion joint 28 RISl dRyeieBntrdisse thmsk polenipersesstiet 2848 and

basecoat 252. $Howgysruiioatsy eransimenis e MRSpRisen iiih\(z%ﬁﬂeﬂ’iﬁéﬁﬁi&i?%ﬂﬁmﬁo may
be comprised of pads or a patterned layer between substrate 248 and basecoat 252. Expansion joint
260 absorbs the matatelialsEemBriTng bassseahand ovreratl daverst ofa stigers Imadditionatbe

deformation of cen%@h&ﬁgh@ﬁmﬁﬂ% ity R PR GRS ANRE R KIENGBR I AL A MARCH
2007 12 substrate 248, which could hold back the expansion of end layer 250. Expansion joint 260

absorbs the deform2@ibR &xePaliyereaf the/slideso The pigbentdny sni®roetininates 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 transdﬁcing

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.



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 prgsﬁ?é}(tclgy(%ption
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 surfage 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 overc@t Adness are formed from a material having a CTE approximately equivalent to
the CTE of the metallic layers formjng the trapsducing 15 head, Thus, the center rail forms the -
reference point for tHe air bearing %@tlﬁgﬁﬁééd%ﬁﬁ%ﬂﬂgfng head, center rail, and basecoat

layers expand and contract in uniggabatiixéespasgt aQifeoppdeinpdye Bzﬂmaeg\rg mlgmiﬁgrﬂ(ygi,th each
other and there is no TPTR of the transducing head with respect to the ABS of the slider.

Furthermore, the present invention may i &f3eexpar Seshaetiecsd silp edgese o suptratthstrate

and the basecoat of the slider. The expapgigfgailreaing] ar; interface deformation between the
substrate and the basecoat and leaves the surrounding layer profiles, in particular the center rail,

substantially undisturbed. AlthougRPtfRIdass pesitienpsdHoadiBAiRe faescef thasHoRtraisethfo
preferred embodiments, workers skilled igte, F%ﬁhﬁ%ﬁ‘é&@% thatGhaANSs s AV PiRsmagte in form
and detail without departing from the spirit and scope of the invention. 21 MARCH 2007 13 CLAIMS:
thermal expansion greater than 7 x 10°%/°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

TiO,, MgO0, Y,0,-Zr0,, BeO, Y,0; 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 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.



1. A magnetic head slider comprising: a substrate having a disc opposing face bounded by a leading
face, atrailing face, and first and second side edges, the substrate having a Ionglyw}g@g fsr 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;gO, Y203 Zr02, BeO, Y203 or TiN. 3. The
magnetic head slider of claim | wherein the transducing head is comprised of a plurality of metallic

layers. 4. The magretic head slidEhehrigirtid éae idethsf chafii Sievicpéinhepaifexnaesivg af the end
layer is greater than a efﬂm&%ﬁf thermal ex ansion f the s@%ﬂrate and equivalent to a coefficient
of thermal expansidf? {pientpp thprmal exeansion Sfider of

claim 1, and furthertﬁ@m@ﬁmaﬁdmﬁ@ﬂiaymmfﬁm&ﬁ seteenRlbrpaURaILRO e eapad 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{beaBHeyY®ead slider of claim 6 wherein the coefficient of

thermal expansion of the buffer layer is about 9 x 10%/°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%/°C.



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, t &&Q& &gécler, 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, thg 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 gjthe metalIicﬂﬁygﬁagﬂ&icﬁ{@mmﬁplhe@ﬁ@&ﬂmwb@@mm}gqgg@r rail and
the basecoat are comprised of a same material. 11. The magnetic head of claim 9 wherein the
coefficient of therm&f d¥3arl¥digh:of iHe FiLe B54Y:i¥ feqtclfan 7 x 10"6/C. 21 MARCH 2007 15 12.
The magnetic head of claim 11 wherein the basecoat is comprised of TiO2, MgO, Y203-Z2rO2, BeO,
Y203 or TiN. 13. The magnetic head of claim 9 wherein the basecoat is comprised of a dielectric

material. 14. The madnetic head dheEAgtetisheadehaleind prhareindhapasespat is comprised of

a dielectric material.

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

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 magrletic head of claim 14 wherein the coefficient of thermal

expansion of the expansion joint is about 9 x 10°/°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.



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 b@?ﬁ%‘g@ﬁzi’r@' 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 ave 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 MARCH2007 16 19Thbenagagtietieddedd]aing E8wHdei WRIHETE AL STRVMESs
modulus of the expansion joint is decreased a thicEnEss ofthe expansion joint js reduced, and when

the Young's modulusCof iR EXBABSIRBHIbIREseT knesiaE b anting el dsrsdurrs-and
increased. 20. The mgpaetit et ghaiion Ris dFchB EipanaenTeis OB AR fRALRSIEQSIGHAPON the

transducer wherein the overcoat is comprised of a same material as the basecoat. 21. A slider for
supporting a transdu&iRjpaeRIsiBkisiREessstating 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:
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 comprisirig:

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.



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 uzqwéggzlg@,secoat;
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 baSecopji 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 popiisIRiésteiaRh heandiasitate esphsingasecoat. 24. The slider of
claim 23 wherein the expansion joint has a coefficient of thermal expansijon greater than a coefficient

ofthermal expansion ofthe substr&fC¥HaORIROMNA BeR theibricsPRhadinsrE tha Heidne rdge

basecoat. 25. The slider of claim 24 whegigrdietre BHiciat ahihginRlBsPA RO BhHRE¥Pgnsion
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 md@iedatfithe Young's modulus of the

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

ofthermal expansion greater than a coefficient of thermal expansion of the 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 10%/°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 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%/°C.

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

MgO, Y,0;-Zr0,, BeO, Y,0; or TiN.



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 95?915@0”%977 X
10-6/C. 28. The slider of claim 27 wherein the basecoat is comprised of TiO2, MgO, Y203-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 trailipgy 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 oppdsing face anSTiFDERBASECOA THEGRA HRRM AlcedicenDeyfd oM expansion
greater than a coefficient of thermal ex iﬂ?ﬁ%@ﬂﬁf%ﬁﬁ g:An ir bearing pad is formed solely
on the disc opposing face of the end Ia;%%1 n kSt m the air bearing pad and
exposed at an air bearing surface Affaifdticthead 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
10 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

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

FIGURE 1





