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provi des a new and | nproved arrangenent and configuration for a
protective 5 overcoat for a slider used in the disk drive. The
present invention achieves the advantages of a protective overcoat
during contact start and stop operations of the disk drive, to
protect a magnetic transducer nmounted by the slider, while
mai ntai ning the 10 magneti ¢ spaci ng between a disk surface and the
magneti c transducer at the sane | evel s obtainabl e when using a
slider not having a protective overcoat. Background of the
I nvention 15 Di sk drives are comonly used in workstations, personal
conputers, |aptops and ot her conputer systens to store | ar ge
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A PARTIALLY ETCHED PROTECTIVE OVERCOAT
_FOR A DISK DRIVE SLIDER
Field of the Inventi
The present invention is directed to disk drives. More
particularly, the present invention provides a new and
improved arrangement and configuration for a protective
5 overcoat for a. slider used in the disk drive. The
present invention achieves the advantages of a
protective overcoat during contact start and stop
operations of the disk drive, to protect a magnetic
transducer mounted by the slider, while maintaining the
10 magnetic spacing between a disk surface and the magnetic
transducer at the same levels obtainable when using a

slider not having a protective overcoat.

Background of the Invention

15 Disk drives are commonly used in workstations, personal

' computers, laptops and other cdmputer systems to store

large amounts of data that are readily available to a
user. In general, a disk drive comprises a magnetic
disk that is rotated by a spindle motor. The surface of

20 the disk is divided into a series of data tracks that
extend circumferentially around the disk. Eéch data
track can store data in the form of magnetic transitions
on the disk surface.

25 A head includes an interactive element, such as a
magnetic transducer, that is used to sense the magnetic
transitions to read data, or to generate an electric
current that causes a magnetic transition on the disk
surface, to write data. The magnetic transducer
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the disk to either read data from or write data to the

10 preselected data track of the disk, as the disk rotates
below the transducer.

The slider is configured to include an air bearing
surface that causes the head, and thus the transducer,

15 to fl§ above the data tracks of the disk surface due to
interaction between the air bearing surface of the
slider and fluid currents that result from the rotation
of the disk. The amount of distance that the transducer
flies above the disk surface is referred to as the "fly

20 height." 1In known disk drive systems, the air bearing
surface pivots the slider in the pitch direction and
causes the leading edge of the head to rise to a higher
level than the trailing edge. Accordingly, the fly
height of the head varies from the leading edge to the

25 ' trailing edge, with the minimum fly height occurring at
the trailing edge. The read/write gap is typically
mounted at the trailing edge of the slider.

As should be understood, due to operation of the air

30 bearing surface, the transducer does not physically
contact the disk surface during normal read and write
operation of the disk drive. However, it is generally
an objective'to achieve an overall fly height that
brings the read/write gap of the transducer as close to

35 the disk surface as possible. ' For example, a Transverse
Pressure Contour (TPC) head can be designed to operate
at a fly height that is approximately 2 u inches above
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the storage disk is stopped, and the air bearing surface
of the head does not act to cause the transducer to fly.
Under such circumstances, the head, including the

15 trans&ucer, comes to rest on the disk surface.
Typically, the actuator is operated prior to power down
of the disk drive, to position the head over a landing
zone provided on the disk surface away from any of the
data tracks. In a known contact stop operation of a

20 disk drive, the head comes into contact with the disk
surface upon the slowdown and cessation of rotation of
the storage disk, after the actuator arm has positioned
the head over the landing zone. The use of a landing
zone prevents any damage to data tracks that may occur

25 due to contact between the head and the disk surface.
However, any contact between the transducer and the disk
surface may result in damage to the transducer.

This is particularly true when the disk drive is started

30 again in a contact start operation. A contact start
operation causes the commencement of rotation of the
disk while the head is still in contact with the landing
zone. Stiction between the head and the landing zone,
which resists'separation between the head and disk

35 surface, can be highly detrimental to the transducer
mounted by the head. Indeed, the stiction between the
disk surface and the head can be so significant that the
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head is still in contact with the |anding zone, Stiction between

t he head and the | andi ng zone, whi ch resists separatlon bet ween t he
head and di skAS noted above, the transducer is mounted within the

15 slider at the trailing edge, with the active read/wrlte
gap of the transducer exposed at the air bearing surface
of the slider. In this manner, the transducer is
positioned as close to the disk surface as possible.
However, the application of a protective overcoat to the

20 air bearing surface of the slider increases the
thickness of the slider below the read/write gap,
resulting in an increase in the effective fly height of
the read/write gap of the transducer during operation of
the disk drive. Accordingly, there is a trade off

25 between improved mechanical performance achieved by the
application of a protective coating and diminished
electrical performance due an increase in the effective
fly height of the read/write gap of the transducer.

30 Summary of the Invention
The present invention provides a new and improved
configuration for a protective overcoat applied to the
air bearing surface of a slider. More particularly, the
protective coating is applied to the air bearing surface

35 as a layer having a length that is less than the length
of the slider, with the trailing edge of the protective
coating being spaced from the trailing edge of the
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per f or mange of tm&dheﬁtxha\ubatlng As noted above, the transducer is
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10 slider permits the minimum fly height to be set at the

same level that can be achieved without the protective
coating. '

‘Accordingly, the present invention accomplishes the

15 advantageous mechanical protection desirable to minimize
disk failure that can be caused by head/disk contact
start and stop operations, in a manner that permits an
effective low fly height operation that brings the
read/write gap of the transducer as close as possible to

20 the magnetic transitions recorded on the disk surface,
irrespective'of the use of a protective overcoat.
During a contact stop operation of the disk drive, the
leading edge of the slider will piwvot toward the disk
surface faster than the trailing edge, such that the

25 - protective coating contacts the surface of the landing
zone, and the transducer is spaced above the disk
surface by the coating.

Bri D ripti the Drawi
30 Figure 1 is perspective view of a disk drive.

Figure 2 islan-exploded view of a portion of one of the
heads of fig. 1, in a horizontal position.

35 Figure 3 is an exploded view of a portion of the head of
fig. 2, in a tilted position.
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protective coghe égeﬁgpihegntgohhe air bearing surface 35 - as a layer
having a length t is less than the length of the slider, with
the trailing edge of the protective coati ng bei ng spaced fron1the
trailishg edgeFbfurdes is a ¥386418808f the slider of fig. 4, after

PCT/ US95/ 163 : 5 slider. In

t hi s manner, 2 prd? ngglggengg 5Ps present at the forward
portions only of the slider, and t he thickness of the slider bel ow

t he read/wwit§§§5¥ﬂ % QgggriFgﬂgntransducer IS not inpacted by the presence
of the 5 rotective coa |ng. , Since the trailing edge of the
head is at tH%eﬁ%HE RdeRaw to the grawipgs.i aod dditiglly Rt 1.
oper atg on, thehé@bsedseillustrated a disk drive designated generally
by the reference numeral 20. The disk drive includes a
plurality of storage disks 22a-d and a plurality of
read/write heads 24a-h. Each of the storage disks 22a-d
is provided with a plurality of data tracks to store
15 - user data. As illustrated in fig. 1, one head is
provided for each surface of each of the disks 22a-d
such that data can be read from or written to the data
tracks of all of the storage disks. It should be
understood that the disk drive 20 is merely
20  representative of a disk drive system utilizing the
present invention and that the present invention can be
implemented in a disk drive system including more or
less storage disks.

25 The storage disks 22a-d are mounted for rotation by a
spindle motor arrangement 29, as is known in the art.
Moreover, the read/write heads 24a-h are supported by
respective actuator arms 28a-h for controlled ,
positioning over preselected radii ofetheistorage disks

30 22a-d to enable the reading and writing of data from and
to the data tracks. To that end, the actuator arms 28a-
h are rotatably mounted on a pin 30 by a voice coil
motor 32 operable to contrpliably rotate the actuator
arms 28a-h radially across the disk surfaces.

35 o |
Each of the read/write heads comprises a magnetic
transducer 25 mounted to a slider 26. As typically



of the protective coating at the trailing edge of the 10 sl i der
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A printed circuit board (PCB) 34 is provided to mount
control electronics for controlled operation of the
spindle motor 29 and the voice coil motor 32. The PCB
34 also incudes read/write channel circuitry coupled to

15 - the read/write heads 24a-h, to control the transfer of
data to and from the data tracks of the storage disks
22a-d. The manner for coupling the PCB 34 to the
various components of the disk drive is well known in
the art. ' '

20 _
Figure 2 shows the head 24a-h when the disk 22a-d first
starts to rotate at the commencement of operation of the
disk drive. At this time, the head 24a-h is initially
nearly horizontal relative to the disk surface, (i.e. as

25 the slider first 1lifts off the disk surface, the pitch
angle 6 of the slider 26, as measured. form the disk
surface, is small, positioning the slider 26 nearly

" horizontal relative to the disk surface).

30 According to the present invention, a protective
overcoat 40, e.g.. carbon, is applied to the lower air
bearing surface of the slider 26 such that a trailing
edge 42 of the overcoat 40, relative to the direction of

~ rotation of the disk 22a-d, is spaced from a trailing

35 edge 44 of the slider 26 by a distance x.

In the position of the slider 26 shown in fig. 2, the
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6 Figure 4 is a side view of a slider in a manufacturing
proceswdss/@gqd y the protective overcoat according to  PCT/USeSMS3¢Y esent

i nventi on. 5 Figure 5 is a side view of the slider of fig. 4, after
t he manuf acturing process. Detalled Descri ption Referring’
now to the draw ngs, and |n|t|aIIy to fig® 1, 10 there is illustrated

a di sk drive desjgnat ener a t h ence nune | .20. The
di sk drive i rfE:l-%Hg‘é‘“ glsgancem hg‘éflvtfrﬁ’f“ X"lh&rg‘(‘?@' e
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to the data atydek OEha' L-;l% Ehéeswg%% i3 idd iyl 4y be
undergst ood tha?mtl?'ue fzgﬁ g?l ve | semere red’r esentative of a
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as i s known iprothective overcoatMiDeovHowenes,r dad/olis tevdmadsE 24a-h are
suppofg ed by contact HEEHECH' YheABLYALY 28 Tl t3id dilk WUVFLd edis
during contact stop or start operations, the protective
- overcoat 40 will physically contact the disk surface to
minimize any potential damage to the transducer 25.

15 - When the rotation of the disk 22a-d increases to its
operating rotational velocity, the angle ¢ increases and
the pitch of the slider 26 is more pronounced, as
illustrated in fig. 3. When the pitch angle § is
increased, the distance d betweéen the protective

20 overcoat 40 and the disk surface is greater than the
distance hg between the trailing edge of the slider 26,
where the transducer 25 is mounted, and the disk
surface. Thus, Hmin changes with pitch angle ¢ such
that it moves toward and to the trailing edge-of the

25 slider 26, as the slider fly height increases.

The minimum spacing between the protective overcoat 40
and the disk surface, for a given pitch angle # and
slider crown &, is given by the formula:
30 d= hg + x0+ ((40 * x *. (x-L))/12)- t
where: |
d is the minimum distance between the protective
overcoat and the disk surface;
hg is the distance between the tralllng edge of the
35 'sllder and the disk; '
x is the spacing between the trailing edge of the
protective overcoat and the trailing edge of the slider;

~
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To that e tuator arms 28a- h are rotatably mounted on a
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The present invention also provides a method for
manufacturing a slider having a protective overcoat with
15 a length dimension that is less than the length
dimension of the slider. Referring to fig. 4, a vacuum
tape or mechanical mask is applied to a slider at the
row level of a known manufacturing process. As shown in
fig. 4, the slider has a carbon overcoat extending for
20 the full length of the slider and the vacuum tape or
mechanical mask is arranged to cover those portions of
the overcoat that are to remain on the slider. In other
words, the trailing edge of the wvacuum tape or
mechanical mask is spaced from the tailing edge of the
25 slider by the distance =x.

Those portions of the carbon overcoat extending beyond
the vacuum tape or mechanical mask are removed. For
example, an oxygen plasma etching technique is utilized

30 to etch away those portions of the carbon overcoat that
extend beyond the vacuum tape or mechanical mask. After
application of the oxygen plasma etching technigque, the
vacuum tape or mechanical mask is removed to provide a
slider according to the present invention, as

35 illustrated in fig. 5.

As shown in each of figures 4 and 5, a layer of Si is
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10 the ca::bon overcoat, and does not subs_t;an_t:.ally impact
the effective fly height of the read/write gap.
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the disk 22a-d increases tQ its ra rot veI crty, t he
angl e [err] increasesiand FOF use t'-'meap ‘f’cﬁ‘cﬂi &26 wiic
pronounced, as comprigdd:ustrated in fig. 3. V\hen the pitch angl e [err] S

i ncreased, the distance d het ai"r#%t%re}l \Pirri)é eaCtﬁch\?\-fth a:.ﬁ %Xf:{ﬁgag?ﬁ@aégd

t he di sk surface i s great er’.=l ance
trailing edge of at leadlingeredt®s and a trahking tedger ansducer 25 is nount ed,

and the disk Surfa%wlﬁm&ﬁ?ﬁlmﬁﬂ:@atsy gng! 81kaek] at

such that it noves to and to g edge” of the 25
slider 26, as th&bsl itgailing dgmiof e sbider; The m ni mum

spaci ng bet ween t he prot ecty SRR &\Qercoat adﬁéﬂe&hEOdtﬁb atirf ace,
for a given prtc% le [e rown,

the formula: 30 ng suréacej_o%gthre ﬁ%}$72 ﬁ‘i[%ﬂ’ § 193-81%9 gge
*(x-L))/L[err])- and a traiMimy esdge; i s the m ni num di stance

bet ween the protective t

hg i s the distance between ttrhe %9/ ‘fal% &% Qf %ékggaéééeng 8verco tt he
di sk; being spanedromchrteahling edgel PAgthegeléferne

pr ot ective overcoat and the traili ng edge of the slider;

2. The head of claim 1, wherein the protective
overcoat comprises carbon.

3. A disk drive,'comprising:

a storage disk having data tracks for storing
data; _

a spindle motor mounting the storage disk for
rotation; .

an interactive element for reading information
from and writing information on the data tracks of the
storage disk; .

the interactive element comprising a slider
having a bottom air bearing surface, a leading edge and
a trailing edge, and a magnetic transducer mounted by
the slider at the trailing edge of the slider, the air
bearing surface being arranged and configured to cause
the interactive element to fly above the storage disk at
a pitch angle 6; _

an actuator responsive to control signals, mounting

the interactive element for motion to selectively
position the interactive element relative to preselected
data tracks of the storage disk; and

a protective overcoat adhered to the air
bearing surface of the slider and havihg a leading edge
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9 [erT] 15 the prtch—angl e of the slider; [err]
IS t havebsmeses cro i s.the length of tha'cavwssemscand .
t is the thi cknes!ﬂc’"’"ﬂmuglmmg u& overcoat. 5 The above fornul a
can be used to design tchet of a slider to achieve the
advant ages of the present i nvent #8n. The spacing x can be

determned to mnimze t he magnetic di stance between the t ransducer
mount ed at 18nd a toadiing 194gfkedge of the slider and the di sk surface at
the operating rotatlonaheuﬁﬁaalingﬁedﬁe d&sﬁhdrpretectlve overtbatpr esent

2 pr ot ect i ve OB BRCFRRCRY A The Lratking, efRnar orbprariRed bYCR non [he

| engt h dlsaammmsmnn of the slider. Referring to fig. 4, a vacuum
tape or nmechanical mask is applied to a slider at’ the . row level of
a known manufacturing process. As shown in 4, the slider has a

carbon overcoat ex-endThe fdiskpoirive eheckaim ?en‘gbﬁréﬂ-nt EBes|ider and the
vacuum tape %ﬁ:otectlve BRes0al t1BSK dSové F eREedrbpagavaiskhageaportions

of qQvercogt that afe to repnin- on t he I|de I n ot her

words, the tm%qqmﬂﬁwghﬁ¥ﬁﬁcﬁ 108Gt the ormuﬁ@chanlcal mask is
spaced fromthe tailingdedyg ef x@he (36 * x ™ i@eL)hyu2he di stance x.
Those portions of the carbon overcoat extendi ng beyond - the vacuum

t ape or nech&ﬁﬁﬁ% mask are renoved. For
'd is the minimum distance between the protective -

overcoat and the disk surface;

hg is the distance between theitrailing edge of the
slider, and the disk; ' o _

x is the spacing between the trailing edge of the
protective overcoat and the trailing edge of the slider;

6 is the pitch angle of the sllder,

8§ is the slider crown; '

L is the length of the slider; and

t is the thickness of the protective overcoat;
wherein the distance hg is less than the distance d when
the value of 0@ is above a preselected value and the
distance hg is greater than the distance d when the
value of 0 is below the preselected value. :

§. - The disk drive of claim'3, wherein the
_protective overcoat comprises carbon.

6. A method for maklng a head for use in a disk
drive, comprising the steps of:

providing a slider having a bottom air bearing
surface, a leading edge and a trailing edge;

applying a protective overcoat to the entire bottom
air bearing surface of the slider; _

applying a mask to-the protective overcoat;

arranging the mask to have a leading edge and a
trailing edge, wherein the trailing edge of the mask is



exanpl e, an oxygen _plasna etching technique is utilized 30 to etch

away those portions of the carbon overcoat that exte %y t he
vacuum t a¥2 2619803 h f appl i cation O‘Téf‘v% (}%[}

pI asma et ching tech?lﬂlm,"mm'""m Hm vacuum t ape or nechani cal mask |s
renoved to provide a l'i der=accordi ny g%to t he present invention, as
35 illustrated in fig. 5 own in each of figures 4 and
5 a layer of Si / 428935 d e of the slider to expose

PCT) Usod 16369 SBiced £rolLRE/£PER¥ing edg fo “dsed as an

adhesi on | ayer tRPEGioR® hetherPEALBGELVEBapVercoat exgenddng hesondniditer

advant age of t he-p@ymd téugggof the magkgcess of the present invention is
that a | ayer of SlQ}Nzi S| t he renoval of the

carbon overcoat 5 ?h%h?rB?F#ﬁBnédgg b ﬁ&%?%ﬁtﬁﬂﬁa%ﬂﬁﬁﬁﬁaEw t he
oxygen pl asma etexttewdiegivepord The Sréfitding etigé dfertthle mask; and

provi des corrosion proLg read/ wite gap. ' As shown in
the figures, the thlc né%%iog %ﬁé égéferr] or Sigerr] layer is -
m ni mal when conpared to the thickness of 10 t he carbon overcoat, and

dOEZ/“OttSUbSta“t'a"V | "R method okhélﬁﬁhﬁ%t'%ﬁé%éiﬂ“ﬂﬂﬂ“sﬂébtéra
read/ wite ga
gap removing the portions oﬁ the protective overcoat
extending beyond the trailing edge of the mask is

carried out by using an etching technique.

8. The method of claim 7, wherein the etching
technique comprises an oxygen plasma etching technique.

9. The method of claim 6, wherein the mask
comprises a vacuum tape.

10. The method of claim 6, wherein the mask
comprises a mechanical mask.

11. The method of claim 6, wherein the protective
overcoat comprises carbon.

12. The method of claim 6, comprising the further
step of applying a layer of adhesion material to the
entire bottom air bearing surface of the slider to affix
the protéctive overcoat to the slider and wherein the
layer of adhesion material remains after removal of the
portions of the protective overcoat extending beyond the
trailing edge of the mask.

_ 13. The method of claim 12, wherein the layer of
adhesion material comprises Si.

14. The method of claim 13 wherein the layer of Si
adhesion material remains after removal in a form of
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11 d ai ns: : For use in a disk drive, a head, which
conpri Swe:96/19803 aving a bottom air RCE/USH$/16369f ace,

a | eading edge and a trgj a magnetic transducer
nount ed by the slider im‘! mgu m\ I ng edge of the slider; and .
a protective overcoat onthe air.1 - bearing surface of the
sl.ider and havinpg a | eadi ng edge and a trailing edge;

the trailing ©of the protective overcoat * being spaced fromthe
trailing edge of the slider. 2. The head of cIa|n11 mhereln
the protective over coat .Conmpri ses carbon

drive, conprising: - _L Tlder”% % Y86 4 ™ |qﬁfﬁugﬁ*ﬂf(ﬁﬂ@PY+%iﬁg ?or
storing stietage disk having data smamﬁseﬁuﬁ(stouingldqpaheastorage
di sk for I QR : \ I

readi ng i nfor n%ﬁ‘r%fé 88t°r mount:l. thtl r%%fa%r n%tcéll%nf%xﬁ ]‘[Eé’]@g@dl a’ t7Tacks
of the snoeagetuvskelement mcludmg the isdiderand @ magpetic

conpri sing a s{igfkgucer, fB%V'r@g.d%nQOtﬁﬁ@:ﬁ{artiQﬁ?rff&n d a6fit fngeadi ng
edge and traili magneti c_transducer nounted bé

the slider at %%%°F$ﬂFFPﬁg°§dg§eoﬁaFﬁe99%95§'°QtR?%u?t°rage %%Er?
surface being @ﬁréﬂﬂﬁdtéﬂdrégﬁbhgliﬁi%d tfco cOREIDL’ signalde moet ey tke

el ement to f|y1398¥§cEQ$esg E%r motlon to selectlvely p051t10n
the interactive element relative to preselected data
tracks of the storage disk, the slider comprising:
| a bottom air bearing surface, a leading edge
and d trailing edge; '
the magnetic transducer being mounted by the
slider at the trailing edge of the slider;
the air bearing surface being arranged and
configured to cause the slider to fly above the storage
disk at a pitch angle #; and |
a protective overcoat adhered to the air
bearing surface of the slider and having a leading edge
and a trailing edge; '
the trailing edge of the protective overcoat
being spaced from the trailing edge of the slider by a
distance x; wherein the protective overcoat
flies above the storage disk at a minimum distance 4,
according to the formula:
d= hg + x0+ ((46 * x * (x-L))/L?)- t
where: ' o '
d is the minimum distance between the protective
overcoat and the disk surface; |
hg is the distance between the tra111ng edge of the
slider and the disk;
x is the spacing between the trailing edge of the
protective overcoat and the trailing edge of the slider;
f is the pitch angle of the slider;
6 is the slider crown;



pltch angl e [err] an—ac tu tor responsive to control signals,

p03| t| on MW}?PQ gc![ jiﬁi‘iﬁmﬁ“ “iﬁm{ ve [Oms'; |egg| tegt :gl eCi’Hl%ls#é{sgq r acks

of the storage di sk; a protective overcoat adhered to

the air bearlng ‘surface of the sl i der,gnd.having a | eading edge

WD 96/ 19803 PCT/ US95/ 16369

12 and a trailiing£4He length of the slidérirandi ng edge of the
protective overcoat bei ng ;spaced from t he trailin of the slider
by a di stance xt is the thickness qft lb‘?sﬁrﬂ???r"eg\ﬁ? &'% FAP3%7 wher ei n
t he pr ot ecmeeeqwrtemtdiéuaascamyem heess otlhge chekddstance 4 when

m'nirrumdistance , ordi o, the formu = +
x[err]+ ((4[err] S‘(‘S? r]?/(}L[’e%reSOV? a pres%%ﬁ:réed value ancq Eﬂgs t he
m ni mum di st ancedbstnme thee i gr=ritere than thecitsbaneaddt weeni the

surf ace; YEedh Lbeedrehlh8y edge of the
slider.and the di al%u@ de* ¢ s Cﬂéf eeéepam nggﬁet ween tge trailing edge
of the protective overcoat and the trailing edge of the slider;

[err] is the pitch angle of the slider; [err] is the slider

Cr own; '



L is the length of the slider; and .t is the thickness of the
protective overcoat; wherei n;t he“di stance hg is |es?dﬂ%ﬂkﬁ&ﬁb
distancqwg &H@ﬁs t he val ue of [erre(i s above a preselected val ue and

ot 3

.the nce hg is greater than t di stance d when the val ue
of [err] is below the presel ected val ue. 5. The di sk drive
of claim3, wherein the protective overcoat conprises carbon.

6. A method for making a head for use in a disk drive, conprising
the steps of: providing a slider having a bottomair bearing
surface, a leading edge and a trailing edge; applying a
protective overcoat to the entire bottom air bearing surface of the
sl i der; - applying a mask to the protective overcoat;

arranging the nmask to have a | eading edge and a . trailing edge,
wherein the trailing edge of the mask is WD 96/ 19803

PCT/ US95/ 16369 spaced fromthe tralli the slider to

expose portions of the protective oyehc@at extendi Ng beyond t he
trailing edge of the nask; repovi R§, t he poftiogs of the
protective overcoat extendi ng beyghd the\trailf/ng edge of the mask;
and renovi ng the mask

oUBSTITUTE SHEET (RULE 26)



7.y The nethod of claim®6, wherein the step of removi ng the portions

of the protective overcoat ext endi ng beyond the trailing edge of the
mask is WO 91883 ed out by using an etcgilglg t echni que. PCT/US95/163693 .
The nethod of claim 7, wherein the etchin t echni que conprises an
oxygen plasma etching technique. 9. The nmethod of claim®,
wherei n the mask conpri ses a.vacuumtape. 10. The net hod
of claim®6, wherein the mask conpri ses a nechani cal nask
11. The method of claim®6, wherein the protective overcoat conpri ses
car bon. ' 12. The nmethod of claim®6, conprising the further
step of applying a | ayer of adhesion nmaterial to the entire bottom
air bearing surface of the slider to affix the protective overcoat to
the slider and wherein the | ayer of adhesion nmaterial renmmins after
renoval of the portions of the protective overcoat extending beyond
t he trailing edge of the mask. 6 13. The nethod of claim
12, wherein the |ayer of adhesi on materi 0 @rises Si .

' ' 24\

Slider |®

T »R/W Transducer
| Overcoat’ L-Hmin 22
\__’-—-;—\__/\_/—/

- Disk

FIG. 2

f——x———l |
FIG., 3
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14. The nethod of claim 13 wherein the |ayer of Si adhesi on materi al
remains after renoval in a form of WO 96/ 19803

PCT/ US95/ WOHA§(19803 Siderr]. 3/ 15. A sl i UHUSBARe in a
di sk drive conprising a storage di'sk having data tracks for storing
data, a spindl e notor nounting the storage disk for rotation, an
interactive elenent including the slider and a magnetic t ransducer,
for reading information fromand witing information on the data
tracks of the storage disk and an actuator responsive to control
signals, nounting the interactive elenment for notion to selectively
position the interactive elenent relative to presel ected data
tracks of the storage disk, the slider conprising: a
bottom air bearing surface, a |eading edge and a trailing edge;

the magnetic transducgr being nounted by the Slider at the trailing

edge of the slider; t ik, bard g rface bei ng arranged
and configured |to cause the Vgg}'ﬁm ﬁ'ﬂaﬁ; @Jt he storage
disk at a pitch angle [[err]; and MECHANICAL MASH! ective over coat

adhered to the air bearlng surface of the slider and having

| eadi ng edge and—atTar Ty euuE; CARBONH? ERC@A‘]@ edge
of the protective overjcoat being spaced fr he trailing edge of

the slider by a _ SILIC

ADHESION LAYER

Al,0,TiC
2°3" 1 ALUMINA

FIG. 4

rETCHED CARBON OVERCOAT

Si0Ox OR Si07
LAYER
Al,0,TiC
273 T-ALUMINA
FIG. S
(RULE 26)
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di st ance Xx: ' tective m — fl i .
storage disk at a m mﬁpglsts@% d, o@g | ‘gh[ilg -t?o/t he Qo :
d= hg + x[errPC{T4[err] * worenj m Y-ORGANIZATION  wher e: g
d is the m ni num di stance betwee Ero_ ecti ve. over coat and the
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(57) Abstract

For use in a disk drive,
a head comprising a slider (26)
having a bottom air bearing sur-
face, a leading edge and a trail-
ing edge; a magnetic transducer
mounted by the slider at the trail-
ing edge of the slider; and a
protective overcoat (40) adhered
to the air bearing surface of the
slider and having a leading edge
and a trailing edge. The trail-
ing edge of the protective over-
coat being spaced from the trail-
ing edge of the slider such that
the minimum distance from the
slider to the swface of a disk
in the disk drive is between the
magnetic transducer (25) and the
disk surface (22).




