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20 improved.

BACKGROUND OF THE INVENTION
The information storage industry is driven by market demands to

increase continually the capacity and performance of disk drives for storing
information. Driven by and reflecting this demand, the amount of storage capacity in a

25  typical disk drive is doubling every year. To meet this capacity demand without
increasing costs by adding more disks and heads, disk and tape drive suppliers are
continually increasing the areal density of the stored information. Read and write
transducer design and processing are key technologies wherein continuous
improvement is required to achieve these capacity increases.

30 The inductive write element includes a coil layer embedded in an
insulation stack, the insulation stack being located between the first and second pole
piece layers. A gap between the first and second pole piece layers is formed by a gap

layer at the air-bearing surface (ABS) of the write head. The pole pieces are connected
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other methods not described here, a sense current is passed through the read element

and attached electronics are used to sense the change in resistance. Generally, it is
desirable to operate at a higher current because that generally produces more signal
20  amplitude.

In disk drive recording heads, the read element and the write element
are typically fabricated together in a merged device on a wafer, such as ceramic
AITiC. They are separated from the ceramic by a dielectric underlayer, such as
alumina. Further, after fabrication, they are protected from outside damage by

25  encapsulating the entire device in a dielectric, such as alumina. In tape heads, a
merged device can be used or a separate read device and write element can be
fabricated. In this case, the read head and the write head are both individually
processed on a ceramic wafer and protected by the underlayer and encapsulation layer
described above. An additional layer (referred to herein as a ‘wear cap’ or ‘capping

30 substrate’), generally but not always made from the same material as the substrate,

is bonded to the tape head on the side opposite the substrate to provide for tape



30 substrate'), generally but not always made fromthe sane material as the
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The read sense current used in the read element increases the
20  temperature of the element substantially over that of the surrounding environment.
The heat is dissipated through neighboring layers (the gap layers, the shields, the
underlayer) and eventually into the surrounding air. This heat shortens the lifetime (for
example, through electromigration) and reduces the performance of the sensor and
limits how much current can be passed through it. The heating also causes stress in the
25  read element as the neighboring materials may expand at different rates. In some disk
drives, the read sense current is often left on whenever the particular head is active,
even when it is writing instead of reading data.
Similarly, the write current used in the write element increases the
temperature of the write coil. This heat is dissipated through neighboring layers. This
30  heating effect causes stress in the write element as the neighboring materials expand at

different rates. This stress can cause residual magnetization to remain in the shields .
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polymer precursors to ceramic can be used in these layers, and converted to ceramic to
provide the desired properties.

20 In a preferred embodiment, the polymer precursors to ceramic have the
chemical formula [CR],, more fully defined below.

These polymer precursors offer a surface having increased hardness
and/or thermal conductivity. The ceramic can be processed to provide exceptional
surface smoothness, with or without subsequent polishing operations. Use of this

25  material and the method of applying the material also result in a more efficient and
improved ease of manufacturing in some steps, as is clear to those skilled in the art.
For example, for the base layer of a magnetic recording head, a dielectric that is spun
on and then baked, having sufficient smoothness for subsequent processing, reduces
the amount of processing required as compared to a dielectric layer formed from

30  conventional materials, which requires a lengthy vacuum sputtering process followed

by a separate chemomechanical planarization step.
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for making a high-performance surface that must withstand challenge by a variety of
deleterious conditions, and that has superior hardness, and thermal conductivity, and
is more efficient to produce than current methods for such surfaces.
Another object of the present invention is to provide a method and
20 material which can improve the performance and longevity of read/write sensors in
several ways which can be used singly or jointly.
Another object of the present invention is to provide a material and
method for depositing the material that will improve the heat conduction between a
shield and a slider body.
25 Another object of the present invention is to provide a material and
method for depositing the material that will improve the heat conduction between an
MR sensor and shields.
Another object of the present invention is to provide a material and
method for depositing the material that will improve the heat conduction between a
30 write element and neighboring structures that can act as heat sinks, including read

element shields and a slider body.



MR sensor and shields. Another object of the present invention is to
provide a material and nethod for depositing the material that wll
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magneti c
detail, it is to be understood that the invention is not limited in its application to the

15  details of the particular arrangement shown, because the invention is capable of other
embodiments. Also, the terminology used herein is for the purpose of description and
not of limitation.

FIG. 1 is a labeled view from the air bearing surface of an exemplary
magnetic recording transducer suitable for use in a disk drive.

20 FIG. 2 is a labeled cross-sectional view of an exemplary magnetic
recording transducer suitable for use in a disk drive.

FIG. 3 is a labeled cross-sectional view of an exemplary magnetic
recording read transducer suitable for use in a tape drive that uses separate read and
write elements.

25 FIG. 4 is a labeled cross-sectional view of an exemplary magnetic
recording write transducer suitable for use in a tape drive that uses separate read and
write elements.

DESCRIPTION OF THE PREFERRED EMBODIMENT

In accordance with the principles of the present invention, certain

30 layers in magnetic recording transducers and other electronic devices such as

semiconductors and MEMs devices can be formed from polymer precursors to
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baki ng under (@pinamt)j we oftiamnsytieis cinaluding] Bt nos lintiteb te .spilymgp dippingrorpr ecur sor
can be C()lrgver\}vi%?né t?le CcllieIfifcg Ié)? Q&bs?rgt%acragl gg hse%g%t.] each case, the PPTC is converted to
ceramic using any of several methods such as baking in an inert atmosphere, such as
an argon atmosphere, at temperatures ranging from about 20 °C to about 1800 °C for
time periods from 5 min to 60 hours. Preferably, for the underlayer, and in devices
such as MEMs and semiconductors, the baking is carried out a temperature of about
20 300 °C-600 °C , more preferably 350 °to 450° C, for about 1-2 hours. Other
methods such as exposure to radiation, such as IR or UV radiation, exposure to a
plasma, such as a hydrogen plasma, or baking under an active atmosphere are also
suitable.
The polymer precursor can be converted to different ceramics, such
25  SiC, SiN, or diamond-like carbon or diamond, depending on the polymer precursor
used and the properties desired, without changing the intent of this present invention.
As used herein, the term “polymer precursor to ceramic” refers to the
use of organo-metallic polymer precursors that can be used to make ceramics, as that
term is understood in the art.

30 In a preferred embodiment, the term “polymer precursor to ceramic”

refers to polymers described in U.S. Patent No. 5,516,884, expressly incorporated



25 SiC, SIN, or dianond-1ike carbon or dianond, depending on the pol yner
precursor used and the properties desired, w thout changing the intent of
t hi s preswotosiopasent i on. As used herein, the term "pol yner PETAIS03/60321 t O
ceramic" refers to the wuse of organo8netallic polymer precursors that can
be used to nmake ceramics, as that termis understood in the art. 30 In a
preferred enbodi nent, the term "pol ynmer precursor to ceramc" refers to
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or different and is selected fromthe g(r)@gﬁ consisting of 5 hydrogen, a
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atoms, and an,ps &t UhiRd Sehe drgrrdal HE3E RALIEPRERI R ?&uﬁ chiksidtheG#r bon at ons
in the ring, each in unsubstituted or substituted form R can also be a
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t et r ahedr al | ymbtghand i Ladue 43 Boougit Gromipl lioretendertt.o Tha tdwartlingt fdyy is bbae 8.
car bon-carbon__single bonds into a three-di nensjqgnal continuous random
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non-silicon base curs propri ate
t enper at ur e, @ropciometal,tapd atGroap ttlaough Gmivprlicallemas. Thabolyatencomprises
understood in the art. s of preferred poléhrrers of the above fornul a

Ex |
incl ude [ Si CJtetraaralhybgdizg saben alominkod inerchGHor bgre CHOPECEIDERt or
th 8. 20 T i - i i.al
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kg/ M2 (the |Rig@p Mikledeo Eah ofsaidshoniangngli anond) . One of the beneficial

features of the dianond-like carbon produced by this polymer precursor is
t hat the ¥ardness can be&hetsaEnr gplvawr wiechisar to ceramic” thus embraces both silicon

and non-silicon based polymer precursors which, when heated at the appropriate
temperature, are converted to a ceramic material, as that term is understood in the art.
Examples of preferred polymers of the above formula include [SiC], where n is
greater than 20 and [CH], where n is greater than 8.

20 The hardness of diamond-like carbon varies substantially depending on its
crystal structure, from as low as 40 kg/mm? up to 10,000 kg/mm> (the latter value for
crystalline diamond). One of the beneficial features of the diamond-like carbon
produced by this polymer precursor is that the hardness can be controlled within
certain ranges for ease in future processing. For example, if a particular diamond-like

25  carbon surface needs to be lapped smoother than as-deposited, for example in
formation of a read gap, then the hardness of that particular layer can be controlled so
that it is more readily lappable by conventional means. Hardness is controlled through
the conversion process, with increasing hardness provided with the use of higher
temperatures and a longer conversion time. In this preferred embodiment, the

30  hardness of a layer, such as an encapsulation layer, that did not need to be lapped

would be about 1500-10,000 kg/mm?” whereas a layer that did require lapping would



certain ranges for ease in future processing. For exanple, if a particular
di anond-1i ke 25 carbon surface needs to be | apped snoother than

as- deposiwed3/0ps0 exanpl e in formation of a read gap, theacTiuses/maedness of
that particular |layer can be controll&d so that it is nore readily

| appabl e by conventional neans. Hardness is controlled through the
conversion process, With increasing hardness provided wth the use of
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pretreatnents Suchn?esroﬁgﬁw@&bfﬂﬁgcbﬁ%n%abbmrwbea@oa@@éxﬁfvnean)g sol vent,
such as tetrohydrofuran, seeding the surface wwth seed crystals, such as 15
di anond seed mogessiak means, sudnasrqmltreﬂlnlgdhgmrmmg sprfedt lengthof spimtinng, faad ase such

as abrading the surface w s| ur a roughness of
l ess than 5 OHH%H EPIe %Bﬂgwpgﬁe %%ng@ﬁ%@tkygﬂﬁ%gg%@gﬁgmp¥%ﬁ@ hesses
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required for the latest sensors. A subsequent chemomechanical polishing step can be
used to achieve this roughness. This is compared with conventional materials, in

20  which a roughness between 10 to 2000 nm can be observed. The conventional
materials always require a subsequent smoothing step, such as chemomechanical
polishing, to meet the required smoothness described above.

As discussed above, the electrical conductivity of the ceramic used in the

present invention can be controlled to enhance charge dissipation. In an additional

25  preferred embodiment, the properties of the polymer precursor are chosen (for
example, through the use of boron or phosphorous atoms attached to the backbone) to
be slightly conductive, in the range 108 to 10'° ohm-cms so that any static charge from
tribo-charging processes or other charge transfer processes, has a larger possibility of
being dissipated without harming the sensitive transducer elements.

30 In a preferred embodiment for tape heads, the PPTC can be used as an

adhesive layer because it bonds very strongly with the substrate and wear cap



As di scussed above, the electrical conductivity of the ceramc used in the
present invention can be controlled to enhance charge dissipation. In an
addi ti onawo 03h9psef erred enbodi ment, the properties of theCpalSgsren21
precursor are chosen (for exanple, thiwough the use of boron or phosphorous
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In a preferred embodiment, the PPTC is spun-on, converted, and then
lapped back using CMP or MP to planarize the shields and provide a thermally

20  conductive path around them. However, the conventional process for shield
planarization, in which a soft dielectric such as Al,O; is deposited and
chemomechanically lapped back to expose the shields can be used without substantial
detrimental effect since the areas where the Al,O5 will reside is not in the direct heat
dissipation path. However, where the Al,O; is exposed on the ABS or TBS, it may

25  recede as it does in the conventional method.

The PPTC can be spun-on and converted in a similar fashion as
previously described to form the first read gap layer. A typical read gap thickness in
current state of the art for disk heads is between 30 to 70 nm, with a preferred
embodiment being in the range of 40 nm to 55 nm. A typical read gap thickness for

30  tape heads is between 70 to 200 nm, with a preferred embodiment being in the range

of 70 to 120 nm. Due to requirements of preserving the first shield material, the



chenonechani cal |y | apped back to expose the shields can be used w t hout
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material.

For any layer deposited subsequent to the sensor deposition, such as, in
the conventional design used as exemplary here, the second read gap, write gap, and

20  encapsulation layers, the conversion is performed such that the read sensor
temperature remains in the range 20 to 110 °C. In a preferred embodiment, the read
sensor temperature remains in the range 40 to 90 °C.

The second read shield is then formed in the standard way, known to
one skilled in the art, and can be planarized in the same manner as the first shield.

25  The write gap is then formed in a similar manner as the read gaps, as described above.
The write gap thickness in current tape head designs is between 150 to 400 nm; in
disk heads the write gap thickness is between 100 to 250 nm. In the design used as
exemplary in this disclosure, the write gap is formed after the read sensor, so the
conversion is performed such that the read sensor temperature remains in the range 20

30 to 110 °C. In a preferred embodiment, the read sensor temperature is in the range 40 to

90 °C during the conversion of the write gap. The remainder of the write element is



tenperature remains in the range 20 to 110 C. In a preferred enbodi nent,
the read sensor tenperature remains in the range 40 to 90 C. The second
read shi ewo w3m913en forned in the standard way, known to Pem@iSekiodsked in
the art, and can be planarized in thel2zsanme nanner as the first shield. 25
The wite gap is then formed in a simlar manner as the read gaps, as
descri bed above. The wite gap thickness in current tape head designs is

bet ween 150 ttﬁeﬁlﬁﬂnﬁmm e tyﬁbﬁkvigﬁ RASwh hﬁoﬂwmfed%@hé . cknes@ehitbet ween
100 to 250 run. In the design used as exenplary in this disclosure, the
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encapsul at i onwﬁ&ﬂr@maﬁcd@_ poI i shed back to all ow contact to the electrical
interconnects to the read and wite transducers. |In an enbodi nent specific
to tape heads, after th& eh@ralp@fhmm &pﬁmﬁayeifapehgadﬁomrthe@wb%emﬁmr it

is polished, if nece: ar aflat 0 ondi of
IR R R Py S T e

PPTC i s appl i gshdig: M’tﬁe‘;‘)ﬁﬁéc’cﬁ@@véﬁf cdp ElmlﬁsbﬁllboﬁmﬂdiﬁQlﬁ adhedinelayauT thead and
the two ieces are placed in contact. The thi ckness of the bondl ayer is

bet ween 0.5 aRBTE is ardicd e theiweas cpp et ierthe tppewpaer ofthe tapehead mdiadwe | s
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C, wth an adghidrb@Nh a PRIFEEN @hddient, the thickness is between 1 and 2 microns. The
PPTC is then converted to ceramic. For AMR-based tape heads, one preferred
temperature range is between 20 to 200 °C, with an additional more preferred
20  embodiment between 150 to 200 °C. This conversion process bonds the wear cap
tightly to the encapsulation. The PPTC and wear cap are chosen for their hardness
and good mutual adhesion properties, such as polymer precursor to diamond and
AITiC wafer. They are also chosen for the suitability to be further processed to form a
tape bearing surface. Depending on the outgassing characteristics of the PPTC,
25  channels or holes are provided in the appropriate positions in the wear cap to
accommodate the outgassing.
In another embodiment specific to tape heads, the wear cap can be
formed entirely of one or more layers of the converted PPTC, applied repeatedly as
described above as often as required to achieve the required thickness of the wear cap

30 (such as 10 mils), without the bonding operation.



20 enbodi nent between 150 to 200 T. This conversion process bonds the wear
cap tightly to the encapsul ation. The PPTC and wear cap are chosen for

t hei r harwpes®923and good mut ual adhesi on properties, suchPa3/ysos/gorer
precursor to dianond and Al Ti C wafer13 They are al so chosen for the
suitability to be further processed to forma tape bearing surface.
Dependi ng on the outgassing characteristics of the PPTC, 25 channels or
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field is generated when es 10 and 14 are excited by a current flow ng
in a coil forheatebycitsily ae¢1mmnﬂewﬁxg inhoml fommedtygenil dements 54 shiyveminge i t e

gap 40 19 B MAY BT Bagl Ll 5 Iaanet L el 4 seneret o
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positioned between two shield elements, the top shield 18 and the bottom shield 22.

The sensor 26 is separated from the shield elements 18 and 22 by a layer or layers 30

referred to as the “read gap”. '

20 A planarizing layer or layers 42, shown in Figs. 2 and 4, is used to form

an insulator upon which the write coils 54 are formed.

The read/write head 5 shown in Figures 1 and 2, or the separate read 6
and write 7 elements shown in Figures 3 and 4 are formed on a substrate 34 that
comprises a ceramic, typically made of AITiC, which is then coated with an

‘25 underlayer 38, also referred to as a base layer. After fabrication, the read/write head 5
or separate read 6 and write 7 elements are further protected with an encapsulation
layer 50. In the case of tape heads an additional layer referred to as a capping
substrate 58 is used to protect the relatively soft reader and writer elements from wear,

as described above. An adhesive layer 60 provides adherence of the capping substrate

30  to the encapsulation layer.



20 A planarizing layer or layers 42, shown in Figs. 2 and 4, is used to
form an insulator upon which the wite coils 54 are forned. The read/wite
head 5 shwarosiose3bo gures 1 and 2, or the separate read 6 ®0/Us03/0@217

el ements shown in Figures 3 and 4 arel4fornmed on a substrate 34 that
conprises a ceramc, typically made of AITIiC, which is then coated with an
25 underl ayer 38, also referred to as a base layer. After fabrication, the
read/ wite head 5 or sEpcaliéh sEhdnfgadit ratdrimg frapbdnenisstaadaerdfandt her
protected with an encapsul ation |ayer 50. In the case ?f t ape heads an
addi ti onal | dyemnrisfley medvithothesxeensiap of Application of te andglaysr, REEGTEYI) ot ect
the relatively soft reader and wsiter ; i bed
above. An ad Hé‘é‘?rvré’aﬁl PR §o Srécsapglghtgélgl%&%s fg% Q@%&%gggﬁcﬁge&siﬁi%% rate 30
to the encap%g%{ﬁﬁeﬁwgr. WD 03/ 092350 PCT/ US03/00421 14 Fabrication of

the magnetic recording transducer is standard and known in the art, wth
the exception of appli cOttieosingtarhhad singBressparbe Yspdiraeh anthogmdesbedin 1 e

and wite ga nd epnca i er pPd i b ! he
Present | nvends SAIENG: haf> s T e AL JEnER B BSHHERE e 25 eL
those descri bed Ly i thedin b§ rkSEneS Lor AlfvRRtvAreiblahe 6:d08dE 408 and US
Pat ent No. 6,%&§é,s§gf#&r§§ggfégsl?%nibgéorpogezted herein by reference), or a
devi ce wher ei fabtibationrafdhe wiitdrabd iedei isnevstsedhwithihe BTG materisdsrod tethods
reversed, with the PPTC materials and nmet hods described herein. 10 EXAMPLE
In an experi ndssereest BPlace the current al umina basel ayer with a |ayer of
di amond-ljke carbon film the [HCl" pglyampiwas fabricated in the manner
described 1n U S Patent No.5,516,884, "Wwhere n was greater than 200, Using
ul trasonic agitation, theapeatpenerenivmsepliassiblvadentplyning kaspleyer with a layer

t et r ahydr of t an 15 i tratiop, of .1, a/a . The pol
was a0t osl | raanpRL LKA ARDoR L heprh PR s Bntiare S el R YT
waf er, spinni H&cﬁﬁe@u%o@.sﬁ Paﬂggﬂ; NB.S?SQ6§%@P@H&§nJ&%%réa’%&1&h&T 2@0ldizgihen of the

polymer in the spray was un erm ne After the " spray operation was
conpl et ed, t hgltwedide ayigsionpthe pofyntad R&0dssopvadfina sBlvent ydrafurgr,déan t o

' mprove t thI ¢ kggpsr(s)xilrjlg]aitg gcgnrge;[l ratﬁ)?ldofp ?é}rﬁlajl"{lg pc?l\}/lr%%f? \rNgg gergsho?izgg lNYt%%E)mpIngedm Fer
dry air and sprayed onto a 6 inch AVTiC wafer, spinning at 1000 rpm, for 10
seconds. The rate of addition of the polymer in the spray was undetermined. After the
spray operation was completed, the wafer was spun up to 2500 rpm for 5 minutes in
order to improve thickness uniformity and partially evaporate the solvent. The wafer
20  was then placed in a vacuum chamber for 2 hours to complete the solvent
evaporation. The wafer was then baked in a nitrogen atmosphere at 400° C for 2

hours. The ramp up rate was 1 C/min; the ramp down rate was uncontrolled.

Although the present invention has been described with reference to
25  preferred embodiments, numerous modifications and variations can be made and still
the result will come within the scope of the invention. No limitation with respect to

the specific embodiments disclosed herein is intended or should be inferred.



20 was then placed in a vacuum chanber for 2 hours to conplete the sol vent
evaporation. The wafer was then baked in a nitrogen atnosphere at 400 C for
2 hours.wOhea/oemsp up rate was 1 C/ mn; the ranp down rat @CEAS03/00421
uncontrol |l ed. Al though the present inWention has been described with
reference to 25 preferred enbodi nents, nunerous nodifications and
variations can be made and still the result will come wthin the scope of
t he i nventi onwhbbislclamnt@is: on with respect to the specific enbodi nents

di scl osed herein i1s intended or should be inferred. W 03/092350

PCT/ US03/ 00421 15 Whal- i s Almeggmstc regording manpauers cp@rHaas atieay ong aystucer
conpri sing ag@%‘g‘?é%PPngﬁe%‘%ﬂ%%mﬁ%&E&ﬁgCg{a&g&-a pol ymer precursor to ceramc.

2. The trans erein sard’layer is selected from 5 the
group consisting of undgrl ayhe trihsdB@driof @lidign], vieedin sdie daled RiBelodpedrfronr i t €
gap layer, adhesion |ayer and encapsul ation layer. 3. The transducer of
Claim1l, Whertbegraw wnbigyesg of undglayprddamagigation layer, reaé Sep Wivedvele gaf lagpai m
1, wherein said l.ayer is | anari zation layer. 10 5. The transducer of
Claim1, wher Slgé?%'e’f %@é‘?‘gﬁgsugaﬁmn ®Chpsul ation layer. 6. The transducer
of daim1l, wherein saig | ayehe irénsduédriofCl4iRAH vEiRPein k@AY Sdyer 6 anhiiRlerlayer.
transducer of Claim1l, wherein said |layer is a second read 15 gap |layer.
8. The transducer of O #4i m 1ThewrensdiieersdiCdaimal,evhergin saiddayee isgeplandripaon 9.
The transducey of Claim1l, wherein said layer is an adhesion [|ayer. 20 10.
The transduce®d daim 1, wherein said polymer precursor to ceramc is
representgd by the fornyla [€Rl fandi&&@f R1Ai I, ReheP@NBaiANayt {fer ent and is

sel ected fromthe group
encapsulation layer.

6. The transducer of Claim 1, wherein said layer is a first read gap
layer.
7. The transducer of Claim 1, wherein said layer is a second read
15 gap layer.
8. The transducer of Claim 1, wherein said layer is a write gap
layer.
9. The transducer of Claim 1, wherein said layer is an adhesion
layer.
20 10.  The transducer of Claim 1, wherein said polymer precursor to

ceramic is represented by the formula
[CR]n
where R is the same or different and is selected from the group
consisting of hydrogen, a saturated linear or branched—chain hydrocari)on containing
25  1-30 carbon atoms, an unsaturated ring hydrocarbon containing 5 to 14 carbon atoms
in the ring, each of said ring carbon atoms in unsubstituted or substituted form, a
halogen, a Group 4 metal, and a Group 13 through Group 16 element;
and where R 1s substituted, the substituent is selected from the group
consisting of a halogen, nitro, cyano, alkoxy, carboxy, aryl, hydroxy, heterocyclic
30  alkyl group, heterocyclic aryl group, a Group 4 metal, and a Group 13 through Group

16 element; and n is at least 8.



consi sting of hydrogen, a saturated |inear or branched-chain hydrocarbon
containing 25 1-30 carbon atons, an unsaturated ring hydrocarbon contai ni ng
5 to 14 capwemmdsons in the ring, each of said ring carb®cTatSosso42n
unsubstituted or substituted form a 16hal ogen, a Goup 4 netal, and a G oup
13 through Group 16 el enent; and where R is substituted, the substituent is
selected fromthe group consisting of a hal ogen, nitro, cyano, al koxy,
carboxy, aryl, hydroxy,1het eThcy@isdace3@f @lldiml 8, 3etdin RNeSer ocyclic aryl
group, a Group 4 nmetal, and a Group 13 through Goup_ 16 element; and nis
at |east 8. WD 03/092358- PCTTE@@@?S@@Q@ZPfCi%mﬁerpméneraﬁ%ducer of Cla|m8
R oo 11 2| 102 LT ANSGHEELr RhoShiRL Ty iMASH AR BkSidhe !
met hod of depositing layérs 1na rragne Fansducer %onprl si ng
5 (i) providitghsaudeetémprisigf ace; (ii) depositi ng a I | qui d pol ymer
precur sor Iayer on said bottom surface; and (iii) baking the polyner
precursor Sl ayer at a te@her aprovisingd botedre gerfacep convert said |iquid polymer
precursor to a ceramc terja 4. . Th th d_of erein the
Payer 1< selectod from oe BsisbEa bl Py T Mg Ry R oM sfnelBR ot on
| ayer, read oapfb@y@d, wite gap layer, adhesion [ayer and encapsul ation
| ayer. 15 The net hod of Claim 11, wherein said | ayer is an underlayer. 16.
The nmethod of Claim 11, (luherbamn$ﬁled>01mrpr¢0§rsar plyaraire tempersiure SETicieper .
17. The met hod of %ai. .1l,d erein said td ayer [ an echapsuI ation |ayer.
18. The net ho§ GRY ?ﬂl 194 BiPAEEG ?%\%@Fm?csmﬁe’fq read gap |ayer.
20 19. Theg nmethod of C g4 m 1tye wWato@idT A&k, %h%fem theAai? GO RPEHomIRP
| ayer. 20. The nethod of Caim 11, wherein said layer is a wite gap

group consisting of underlayer planarization layer, read gap layer, write gap layer,

adhesion layer and encapsulation layer.
15 The method of Claim 11, wherein said layer is an underlayer. .

16. The method of Claim 11, wherein said layer is a planarization

15  layer.
17.  The method of Claim 11, wherein said layer is an encapsulation
layer.
18.  The method of Claim 11, wherein said layer is a first read gap
layer.
20 19. The method of Claim 11, wherein said layer is a second read
gap layer.
20.  The method of Claim 11, wherein said layer is a write gap
layer.

' 21. The method of Claim 11, wherein said baking is carried out at a
25  temperature of between about 20 °Cto 1800° C, for a period of about 5 minutes to 60
hours.
22. The method of Claim 11, wherein said baking is carried out at a
temperature of between about 300 °C to 600 °C for a period of about 2 hours. '
23.  The method of Claim 11, wherein said depositing is carried out
30 by amethod selected from the group consisting of spinning, dipping, spraying, or

wiping.



| ayer. 21. The nmethod of C aim 11, wherein said baking is carried out at a
25 tenperature of between about 20 "C to 1800 C, for a period of about 5
m nut es twoel/09tsemurs. 22. The nmethod of C aim 11, wherei npsaiusobeakizng is
carried out at a tenperature of betwden about 300 Cto 600 C for a period
of about 2 hours. 23. The nethod of Claim 11, wherein said depositing is
carried out 30 by a nethod selected fromthe group consisting of spinning,
di ppi ng, spraying, or 2i4.pi nThe WEtKSY XLAZDO1 BGTH A 3410 GdRdsitidg/is 24rriedwt

met hod of Claim 11, wherein sajid depositing is carried out by spinning on
said |iquid poyspymngpsewddiguid pymepresittiod of O aim 11, wherein said

depositing is carried o b i ! (e 1N . r to a
spi nning surface. 5 26. E'ﬁ'he ?I%?%@YA&”&@%I%f&%ﬁg@%ﬁﬁ@ﬁéﬁl@ﬂﬁeﬁéﬁd&gﬁ?yner
precursor i shygphfaEE4iadiqaMd fdigmbiosretireor[oet] aspimbieg enfudes the sanme or
different and 1s selected fromthe group consisting of hydrogen, a
saturated iinear or br aﬁ@-hedTéﬁmQﬂlQWrcgiélm bbrvhesein apidiliggidiprlymgopreaBen
atons, an unsaturatee eéfi nt% I%%dftgcar bon containing 5 to 14 carbon atons in
the ring, each "G WG ¥ U3n atons in unsubstituted or substituted
form a halogen, a Goup 4 netal, and a[@pup 13 through G oup 16 el ement;
and where R is substituted, the substituent is selected fromthe group

consi sting of a hal ogenwhsfaR és thepame or diffessty andissplestpd fepny the giguiy oxy,

het lic 15 al.kyl het | i | 4 net.al d
2 Goup 13 ¢ oot eg B S ERERY fndeh e g r im BB e Rg, o
SB Caimid, We@idbnRtds, SnunsafrateitedBidhadrdh dhidihd § to M848bA afdntss H.
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in the ring, each of said ring carbon atoms in unsubstituted or substituted form, a
halogen, a Group 4 metal, and a Group 13 through Group 16 element;

and where R is substituted, the substituent is selected from the group
consisting of a halogen, nitro, cyano, alkoxy, carboxy, aryl, hydroxy, heterocyclic

15  alkyl group, heterocyclic aryl group, a Group 4 metal, and a Group 13 through Group.

16 element; and n is at least 8.

27. The method of Claim 11, wherein R is Si.

28. The method of Claim 11, wherein R is H.

20



