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In general, in optical storage systems, data
is in the form of physical or magnetic marks carried on
the surface of the disc which are detected using the
reflected laser light. There are a number of different
optical disc technologies which are known in the
industry. For example, compact discs are currently used
to store digital data such as computer programs or
digitized music. Typically, compact discs are
permanently recorded during manufacture. Another type
of optical systeh.iS‘write-once read-many (WORM) systems
in which a user may permanently write information onto
a blank disc. It is also desirable to provide a system
which is erasable, such as phase change and magneto-
optic (M-O) systems. Phase change systems detect data
by sensing a change in reflectivity. M-O systems read

~data by measuring the rotation of the incident light

30

polarization due to the storage medium.

High density optical recording, particularly
for near-field recording (i.e., M-O or phase change
systems) typically requires an optical head gimbal
assembly (OHGA) for carrying the transducing device over



- 2- the data surface of the optical nedia. The OHGA includes a slider
which "flies" proximte the data surface of the .optical disc as the disc
rotates aWQIOHIB# speed. An actuator is used to radially p@ETUSSIIEES t he
slider over the disc surface. U.S. Patent No. 5,497,359 shows an exanple
of a slider for use with an optical disc data storage system Optical di'sc
data storage systens which use the "near field" (or evanescent field)

i nclude a Solid 10 | mmersion Lens (St2). Such near field technology is
shown in U S  Patent No. 5, 125, 750 to Corle et_ al. which issued June 30,
1992 entit| efNEOPTREAL THEGES NGISYSIEM INFLEA NSeA1gaL | D TIMVEREEAN LENS'

and in U S Rat@ndelo.a5s198e35%hocivbnmif fisal preptinbked £XPThepy DI SC |
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Typical Iy thi tllgaqndtlg% a&@gr s‘?:foxja Ry few wavel engths. SUMVARY OF
THE | NVENTI pr sen I nvention provides a slider having

a mesa whi ch |s prot ecP&GlFlaémQS'cﬁﬁ £ata $ro¥REe oY PEAPSdvBd chatigest or age
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EMPLOYING A SOLID IMMERSION LENS*" and in U.S. Patent No.
5,497,359 to Mamin et al. entitled "OPTICAL DISC DATA
15 STORAGE SYSTEM WITH RADIATION-TRANSPARENT AIR-BEARING
SLIDER" which issued March 5, 1996. Typical SIL
structures include a hemispherical lens cap positioned
on a top side of the slider and an optical mesa
structure positioned on the air bearing side of the
20 slider. The optical mesa must be positioned very close
to the data surface of the optical disc in order for
their to be near field optical coupling. Typically this
is on the order of less than a few wavelengths.
SUMMARY OF THE INVENTION
25 The present invention provides a slider having
a mesa which is protected from contact with the optical
disc data storage system. In an optical disc data
storage system, an optical disc includes a data surface.
An actuator arm having a distal end is selectively
30 radially positioned adjacent the data surface. A
transducing element including an optical source is
provided for transducing information. A controller
coupled to the actuator arm and the transducing element

positions the actuator arm and transduces information on



-3- the data surface through the transducing elenent. A slider coupled to
t he di st alwepsismfiot he actuator armcarries the transduci ng BEUS™s068he
slider includes a top surface, and an air bearing surface adapted to nove 5
adj acent the data surface as the disc rotates. A nesa is carried on the-
air bearing surface. In one- aspect of the present invention, the air
bearing surface includes a protrusion.-3the optical nesa is spaced apart
fromthe protrusion in a direction away fromthe data surface 10 whereby
t he protrusiohe pderentsurdfadeact hbethsieghehea xaimhuuiriace]l emeht he @pti cal

mesa. Anot hey. e he inwenti.on. includes pift.chi the slider whereby
the nesa doe%ihéépc%%%lggfaht Sfé’ 5\:’11?% %b?F%ge.e-%ﬁl%F '%E%(%?EW%?Fdérﬂ%E
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optical stor i d | ' e} i gure 2
Is a side pl %v%%vf%?éf h%é&%%?r%%%%%%%%&}gg&é a\né?;ttlvc\"n ?\?‘%’ne '

enbodi ment okdjheend thprdabat spnfasei as. thiegdisc3rotateshot Pomesiaan vi ew

and Figure 3BsiSafrsédod!it WisWrehrany sdSFalkB . aCERSANGR g dh s3not her
enbodi ment. Figure 4 is a bottomplan view_ of a slider 25  “having
protrusi ons EhEPTeserb HERRELIGR  -he ot IRE2ERH FURRCe frgdvdes s a

side plan vigwebtrusiofer TRy iopg ixdlr fesdsienspate@efpart didomdftehe sl i der
and a nesa in_agcordance w_th.anot her enbodi nent. .30 Fi gure 6A
is a side plBROVBR SR A gahr%lﬁﬁc{g%oﬁ SB'FP’onrﬁErpquénng cHRER SUEtags i n
accordah®e vwhérehyttize periodistion preventehcondéapttibéteéenthesidader i s
surface and the optical mesa. Another aspect of the
invention includes pitching the slider whereby the mesa
does not contact the data surface.
BRIEF DESCRIPTION OF THE DRAWINGS
15 Figure .1 is a simplified diagram showing an
optical storage system in accordance with the present
invention.
Figure 2 is a side plan view of the slider of
Figure 1 in accordance with one embodiment of the
20 present -invention.
Figure 3A is a bottom plan view and Figure 3B
is a side plan view of a slider in accordance with
another embodiment.
Figure 4 is a bottom plan view of a slider
25 having protrusions in accordance with  another
embodiment.
Figure 5 is a side plan view of a slider
having a protrusion between a rzil of the slider and a
mesa in accordance with another embodiment.
30 Figure 6A is a side plan view and Figure 6B is
a bottom plan view of a slider in accordance with
another embodiment in which the pitch of the slider is
used to space the mesa apart from a data surface of an
optical disc.



used to space the nesa apart froma data surface of an optical disc. -4-
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention
relates t&'QHVI%4 data storage systens. In particular, th&SS o8
invention relates to sliders for use with optical data storage 5 systens
whi ch enpl oy near-field (or evanescent field) optical recording techniques
having a slider for carrying a transducing head to optically couple to a
data surface to read and/or wite infofffati on thereon. Such optical data

storage syst emsF g@gIgpgl g ggtR;nggr\]rgglgi;@ %ggggﬁﬂé B%Mhb%#%ﬂ:ﬁ‘ijsng el enent s

adj acent the da opti cal
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(or SIL) carri‘ed, on the slider ich f]ies over the 20 {raggetl di sc.
Such a Sol i d IPFEFR} oFEEREAIRT sHRPN RIS, Y . FE498T 7580T entitl ed
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magnetic 30 Swrfaee L% &N optical storage medium such as an optical

disc. U.S. Patent No. 5,497,359 issued March 5, 1996

entitled "OPTICAL DISC DATA STORAGE SYSTEM WITH

RADIATION-TRANSPARENT AIR-BEARING SLIDER" illustrates

15 one slider designed for optical recording.

When optically recording information using the
near field (or evanescent field) the optical transducing
element includes, for example, a Solid Immersion Lens
(or SIL) carried on the slider which flies over the

20 magnetic disc. Such a Solid Immersion Lens is shown in
U.S. Patent No. 5,125,750, entitled "OPTICAL RECORDING
SYSTEM EMPLOYING A SOLID IMMERSION LENS." To write a
bit of data on the disc, a laser heats up a small spot
on the disc through the Solid Immersion Lens to a

25 temperature above the Curie temperature of the medium.
A magnetic coil carried on the air bearing surface of
the slider is energized and the laser is turned off. As
the magnetic medium cools below the Curie point, the
heated spot 1is 1left with the desired magnetic

30 orientation.

Solid Immersion Lenses include a hemispherical
pattern or lens cap positioned on a top surface of the
slider and an opposed optical mesa located on the air
bearing surface of the slider. One aspect of the



Solid Imrersion Lenses include a hem spherical pattern or |ens cap

posi ti onetvoss/s3amp surface of the slider and an opposed opsdweds7iBsia

| ocated on the air bearing surface of the slider. One aspect of the
present invention is the recognition that the optical nesa is a key el enent
in optical recording and even m nor degradation in its optical
characteristics can significantly affea- system performance. In typical 5
prior art sliders, no effort was nmade to protect the nesa from undesirable
contact wi tpréseniat inventaor. iBurthieersedoyrtijieal that othar opgysaans it was

possi bl e for tkgul at uihd, t C . QN+ Or__| viciRity of the
nmesa. These n(‘:%%i %ngori %%%%Egﬁgg’tg %erpoggﬁ%gg*l&e&pﬁéé%eﬁt%%g 5t %he nesa.
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notor 16 no € n e 18, T Jdder 20 is sitioped proximate disc
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10. protrusion thereby ensures that the mesa is always

spaced apart from the data surface during operation of
15 the optical disc storage system.

Figure 1 is a simplified illustration of an
optical recording system 10 employing a slider 20 in
accordance with the present invention. System 10
includes optical disc 12 having a data surface which

20 carries optically encoded information. Disc 12 rotates
about spindle 14 and is driven by a spindle motor 16
mounted on base 18. The slider 20 is positioned
proximate disc 12 and is coupled to an actuator 22 which
includes armature 24 and actuator motor 26 which couples

25 to base 18. Slider 20 includes an optical transducer
30. An optical transducing element includes optical
source/sensor apparatus 32. A controller 34 couples to
apparatus 32, actuator 26 and data bus 36 and is used
for controlling operation of system 10.

30 During cperation, disc 12 rotates and slider
20 is positioned radially along the data surface of disc
12 using actuator 22. Controller 34 controls the
position of slider 20, whereby information may be read
from the data surface of disc 12 using optical



30 During operation, disc 12 rotates and slider 20 is
positioned radially along the data surface of di.sc 12 using actuator 22.
Control | eWOs%/¥3¢k rol s the position of slider 20, whereby gﬁﬂﬁsﬁ%ﬂqo% may
be read fromthe data surface of disc 12 using optical -6- source/ sensor
apparatus 32 and received or transmtted over data bus 36. Figure 2 is a
sinplified side view of slider 20 in accordance with the invention and
shows transducer 5 eI errent 30 SI i gt~ 20 is shown proxi mate data surface

48 of optical di sc/ ﬁ% ateg series of asperiti.es.
Tr ansducer €f @WBRT §6ns?ﬁ ?B%a Bﬁl nf™ hﬁﬁﬁelvﬁgl Bhe5*BREPESEGHe (Sol i d
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52 are coil ed about opti N accordance W th the prese
i nvention. 28in@cyrdandeuwdshatihei invention mﬁﬁ@@@%sranéaacwp surface

(or oppasi ngesakEAEe}058. sheaar54oi §sCahblAd QBxéhéthééltﬁgsléracéurface
56. Disc 12 rotates in the direction ind |ca%3 arrow 60 whereby slider

20 has a | edt® n@feag'élﬁélaﬂasa tRarpPiRy éégéléHStFﬁtSécGlsdén(?@r\?metsh t he
present invesfiDipesities. 2@rah@guder Elgneat230Ncindes ampbdimenton 70 on
20 air bearjn surfa e.56 Wnb g xtenc{g n.a_direction t0\/\/§1r3f dat a
surface 48. P9 8?051185 Bae8cPs g ‘gxpﬁir Bgéfil FEESRESR: 1P €8fd ext ends
a di stance d(wbiol tike faolimédl byedgns otapesa add ofAltde sbody oifn t he

i orductors 2 in o1
ebod! RS L1 hkAC0 PP AL ARl o 8y Abimd 1n PBCIAG Surface

70 provides a con sa s recesseéd fro
the distal eelgapef tﬁenduptbgar Pagazer fcméeﬁoab@uﬁ @Pﬁé@ﬁllon\eé\ﬁayﬂf rom-t he

data in accordance with the present invention. Slider 20
includes an air bearing surface 56 and a top surface (or
opposing surface) 58. Mesa 54 is carried on air bearing

15 surface 56. Disc 12 rotates in the direction indicated
by arrow 60 whereby slider 20 has a leading edge 62 and
a trailing edge 64. '
In accordance with the present invention,
slider 20 shown in Figure 2 includes a protrusion 70 on
20 air bearing surface 56 which extends in a direction
toward data surface 48. Protrusion 70 acts as an air
bearing contact region and extends a distance 4 below
the distal edge of mesa 54. Also shown in the
embodiment of slider 20 is. an air bearing rail 72. Air
25 bearing surface 70 provides a contactihg island region
wherein the mesa is recessed from the distal edge of the
air bearing surface 70 in a direction away from the data
surface. This configuration prevents damage to the
mesa, wear to the mesa, or debris build up on the
30 sensitive optical surface.

The embodiments set forth herein can be
fabricated using known techniques such as ion beam
etching, wmachining, 1lapping, chemical etching, or
deposition processes. Preferably, the slider air



surface. This configuration prevents danage to the nesa, wear to the
mesa, or oebps/ss3baild up on the 30 sensitive o'ptlcal sur feeBusHNRoss
enbodi'ment’'s set forth herein can be fabricated using known techni ques such
as ion beam etching, nmachining, |apping, chem cal etching, or deposition.
processes. Preferably, the slider air -7- bearing surface 56 is
adapted for interaction wth the data -swface 48 based upon characteristics
of the medium In general, the recession of the nmesa structure with respect
to the di sté?ewmﬁc@lnﬁ@CQeS@chﬁea@dpSed fbr oimhenagt appr epthattdet echni que

i ncl udi ng t y cggasi Ad
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w of a i der, 100 i n, agccordance anot her enbodi ment .
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In Fi gu%gs e I?nysﬁEPFPPEP'éFGV\E%?hBAEEe 1:'62:36%@%% the Ph¥giicad surf ace
56 of sliderréf¥ssten pa@vs@uedfofoh 5nnph.gﬁréyz @rnbtnérehaenﬁ‘&aiulé%ve 15

t dth This.d t ly well
Sl teq for ST O b8 brb RS g akhe i HERS 67t RGBT O not
bet ween dat anessa fagewargilant fozom itfeciadlr Wearipgdsutfidcec tor shelPedfer abl y,
the total ?,%@ %g\,%égcgﬂélgéﬂlg\egéc ﬁ,ﬁﬁ&?ﬁl s less 20 than the

di stance d by nesa 1S recesse romthe wear pads. This design is
particdi%rly well sui B4R Hhrls folcitian plen viewopsd FAguzecaBf i ci al

pads 102 prowd de 1@’ a@n@mﬁ éﬁCQrQﬂeérV\ibG 1ReaPEESEBhcENVARY ON. 25
Figure 41s aé%kéé”g o 1%%&@/Oflg'§£égggs 3A and 3B, sacrificial

wear pads 102 on the air bearing surface 56 of slider

100 are provided. For simplicity, similar elements have

15 retained their numbering from Figure 1. This design is
particularly well suited for a very low contact force
design in which continuous contact between data surface
48 and sacrificial wear pads 102 occurs. Preferably,
the total wear on the sacrificial wear pads 102 is less

20 than the distance d by which the mesa is recessed from
the wear pads. This design is particularly well suited
for many portable applications. The sacrificial pads
102 provide protrusions in accordance with the present
invention.

25 Figure 4 is a bottom plan view of a slider 120
in accordance with another embodiment. In the
embodiment of Figure 4, wear pads (or protrusions) 112
are positioned closer to the leading edge 62 of air
bearing surface 56. The pads form a tripod

30 configuration for stability. However, other
configurations are considered to be within the scope of
the invention.

Figure 5 is a side plan view of a slider 130
in accordance with another embodiment. In the



In accordance wth another enbodinent. In the enbodi ment of Figure
4, wear pads (or protrusions) 112 are positioned closer to the | eadi ng edge

62 of ai rVOSHSPHY surface 56. The pads form a tFPFpY§IBIH0es

configuration for stability. However , ot her configurations are
consi dered to be within the scope of the invention. Figure 5 is a side plan
view of a slider 130 in accordance wth another enbodi nent. In the

-8- enbodi nent of Figure 5, slider 1308tncludes wear pad or protrusion 132
positi oned between nesa 54 and rail 72.to grovj de the desired recess d. The -
embodi ment BPPPAGEESt505 BYPHES 8- h§biAATdedP GPFHIRF HPIHEA Pbearing 5
chgr aczI eri spirotrafs il h.BZZ%@éQtﬁléﬁeaEl@e@ﬁééﬁe&sﬁ istaf apdsr&Hl Pperati on and
reduced sensitivity to chani,cal vibration of slider 130 \d e any contact
occurs on sREPVEQE 5}‘3\/\5551558‘ 1S5°58§; gur e’gh%fr‘i?ﬁfgé%?% eoé\li%dleglfo An vi ews
and 10 boSt prpliadeyi ewhybrdspedesimgh y inofwrdcd idee 24€ ibeaciony dance

w t h angt her i : e | nyvent Lan. : Snpedident  of

sl i der I40, cﬁ?&%ﬁ;ﬁ%&ﬁ%égsfgégﬁ?fﬁ?ﬁ %_Bgc%‘%éel%/%&?he spaci ng d

bet ween t he fors soparahiionatnds uredueeds sensithiwl tdestgn meghanical npsa 54

is located 39iaceilod fd.’% Sg12derA 13 lvhszgep%%%ﬁm degcar® NbArum

spacing s at the tral g edge 64 of slider between the air bearing
surface 56 SAFTifdddla @Rt 3 482 | n this enbodinent, the rails 72

and/or trailing pad 143 qur@d deaa apaotgRIShed igid) plasceiéwsceandth the
present invention. The sliders set forfh er'ei? Cr%ygfe fabricated in
oces

accor dafce RAHFOIhPLIDr SFEFEr e TRRRT LSS B F3=0r 185 i B
sliders. Fueicoenrarese amtithughnbithepr esambbdimeatt | ofi hdse bgeresent

invention. In the embodiment of slider 140, the pitch
of the slider is used to achieve the spacing d between
the mesa 54 and data surface 48. In this design, the
1S mesa 54 is located adjacent rails 72. A trailing pad
142 provides a minimum spacing s at the trailing edge 64
of slider 140 between the air bearing surface 56 and the
data surface 48. In this embodiment, the rails 72
and/or trailing pad 142 provide a protrusion in
20 accordance with the present invention. The sliders set
forth herein may be fabricated in accordance with any
appropriate technique for processing of optical sliders.
Furthermore, although the present invention has been
illustrated with a Solid Immersion Lens optical element,
25 any appropriate optical element may be used which has a
mesa or other protruding optical element for coupling to

the data surface through the near field.
Although the present invention has been
described with reference to preferred embodiments,
30 workers skilled in the art will recognize that changes
may be made in form and detail without departing from
the spirit and scope of the invention. The invention
may be used with any type of slider design. Further,
the protrusion can be positioned to deflect particulate



illustrated with a Solid Imersion Lens optical elenent, 25 any

appropri atygoofkdsg@l el enent may be used which has a nesa orp@fH8§§718068
protrudi ng opti-cal el enment- for coupling to the data surface through the
near field. Although the present invention has been described with
reference to preferred enbodi nents, 30 workers skilled in the art wl|
recogni ze that changes may be made in _fq mand detail w thout departing
fromthe spirit and scope of the invention. The invention nmay be used with

any type of sbhtienigesign. fromt Aapacthagpredt gl odi sgnupe ppokinageed to

def | ect partigulate -9- contamnation frominpacting or building up
proxi mate t he"RetaS@:  .10- WHAT IS CLAIMED IS: 1. An optical disc
storage system conprising: an optical disc having a data surface; an
actuator arm having a distal end selectively radially

posi ti onabl e adj acent the data surface; a transducing el ement including an
optical source; a controller coupled to the actuator arm and the
transduci ng el enent for positioning the actuator arm and for transducing
information on the data surface through the transducing elenent; and a
slider coupled to the distal end of the actuator arm and carrying

t he



transduci ng el enent, the slider having a top surface and an optical
mesa extending froman air bearing surface adapted to nove aqkacent t he
data surfWOSBAE8Mhe disc rotates, the air bearing surface PGFUR 8P4k udi ng

a protrusion, the protrusion having a height such that the protrusion—s
closer to the data surface than the optical nmesa when the slider is noving

over the data surface wherebv the protrusion prevent mm “m&ﬁﬁmu“ t he
data surface and the optical mesa wheAOthe slider isﬂ“ Kl Mgl Inle hEik hiekidat a
surface. 2. The oEti%a!_ di sc data storage system 6f tlal m®l wherein

the protrus L beari ng el ement causing the slider to pitch
wher eby a distance behweeptachlodisgostbeagel si/Beesl, i dempaidirnige dat a

surface is greater than a i'Stain(c:ie bebw%en a rgar portifon of the slider and
the data surface and £ReCRES5% s U455 88VaRer # Fr5/ FRETPES’ portion of the
slider. 3. Theaopt iacivaier datra sthacagey syst endb$tal ai ®@n@ wher ei n

the air bearing el enent co%ﬁ_ie%%ivg%gai I r%g%raﬁ'r]fé’ su-rr %s&&tiio%%l?&%i sc data

storage systemof claim1l erein air ace 1 nc es a rail
near a | eading edge of theadbipgentatdret datmesarfacsassiti oned near a

trailing edge of the gligemaiteide BleheHE! GhdiudidAt 84 kgjtsran the nesa
and the rail. 5. The optical disc data storage systemof claim1l

wherein the protcusion is FO8FCSened near a | eadi ng edge of the air bearing
surface, the air bearangontibaderf Woupded fel tiiengcuataid iatgn e r usi on

near a trailing the transducing element for positioning
the actuator arm and for transducing
information on the data surface through
the transducing element; and

a slider coupled to the distal end of the
actuator arm and carrying the
transducing element, the slider having a
top surface and an optical mesa
extending from an air bearing surface
adapted to move adjacent the data
surface as the disc rotates, the air
bearing surface further including a
protrusion, adapted to be positioned
closer to the data surface than the
optical mesa whexeby the protrusion
prevents contact between the data
surface and the optical mesa.

2. The optical disc data storage system of claim

1 wherein the protrusion comprises an air bearing

element causing the slider to pitch whereby a distance

between a front portion of the slider and the data

surface is greater than a distance between a rear

portion of the slider and the data surface and the mesa

is spaced apart from the rear portion of the slider.
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edge of the slider and wherein the nmesa is | ocated therebetween. 6.

The opti cwo shs9sdodat a storage }wuﬂmgmﬁuﬂmm i ncl udi ng atcﬂ/lms/tlsdsbree
protrusions carried on the air spaced about the nesa. 7.
The optical disc data storage syst®em'of *cl &i i 1 wherein the protrusion
provides an air bearing surface and contributes to the air bearing
characteristics of the slider. 8. -11- The optical disc data storage

systemof claim1l wherein the protrusion does not substantially contribute
to the air Bearing chZhecopticalcdist d&Eas$ﬁmkag°£bystem of [imipt i cal

disc data shoageednstam diyChahrank WHELRHR LRRAQIIY Qi el udes Tirst

and second rails spaced on eit e sl -3 nesa S
posi tioned therebet wedhe eptical leed%)*piil%i’a@r%E%(Smt%mszr@gﬂrsyst em of

claim9 WheieWBeEEQnr@hbsaﬁﬁuﬁéakﬂﬁgskhggﬁcko1&b@ﬁﬁé§“§“¥%&l near’”

i ncreasi ng spaci he nesa and the data surface. . The
opti cal dlgs%p §9§90?§E% %%/stcté?n%'fl L3R Fhe Mes2 ﬁﬁ:lRRﬁ-"rfngilQ@ ailing

pad positi onedrahotngaialim@leldgw oﬁﬁdgheoélﬁ.bérséndeﬂihé FEEALS B 3 411 i mum
iﬁacing_s biégggeg F trallbgg ge of the slid K and the data surface. 12.
e optical ata §rofagd=ssre m2t4-ncl uding a coil extending

around the fesa. 13. The opﬁ’heabpdhsal dat acsttat@gestoysgen syStedmiol claim 1l
e Lok EE o M S, % QUL N HEHLD Yy 0

edge of the air bea.ing surface the air bearing surface

further including a trailing protrusion near a trailing

edge of the slider and wherein the mesa is located

therebetween.

6. The optical disc data storage system of claim

1 including at least three protrusions carried on the

air bearing surface spaced about the mesa.

7. The optical disc data storage system of claim

1 wherein the protrusion provides an air bearing surface

and contributes to the air bearing characteristics of

the slider.

8. The optical disc data storage system of claim

1 wherein the protrusion does not substantially

contribute to the air bearing characteristics of the

slider. |

9. The optical disc data storage system of claim

1 wherein the protrusion includes first and second rails

spaced on either side of the slider and the mesa is

positioned therebetween. _

10. The optical disc data storage system of claim

9 wherein the rails cause the slider to pitch thereby

increasing spacing between the mesa and the data |

surface.

11. The optical disc data storage system of claim

9 further including a trailing pad positioned along a
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14. The opti cal m_sc—dala—st@f—ag%yst em of cI aim 13 wherein the

f ocussi ng mechan sm i ncl udes a SoI | mersion Le 15. The opti cal
di sc dat aWO98HIHHe systel "H E/'mrel n the rresa i s suPFTEPEABIEE cl gse
to the data surface to hrough an optical near field to the
data surface. The optical disc data storage systemof claim1-
wherein the protru3|on contacts the data surface causing the protrusion to
wear. 17. The optical disc datalsztorage system of claim 16 wherein

t he height of t, rotrusion_ and the weari rate of .t he pro.trusmn are
such that \A/Eéﬁalg&'f ed¥6t s 5ﬁ‘eov§}m§‘f'| ;go ngf"lf‘he optHHI" i sc data

storage systpacdors sndietoatee mmtaralbeng/eedgehe fmedhe aidddre aad a
surface. 18, @ t caI di sc data storage systemof claim1l wherein
the .data S%%IO

t he protru3|on I'S posi hed to deflect debris away fromthe nesa. -13 -
19. TAL .opt i cal 'Iﬂhes@pdtatcalsﬁas&géaﬂéyssmregec#;wmm Qherkaimt he
protrusion is fr@'l%ir{ﬁ"aomlaé?ééﬂ \ﬁu ss 20. The
optical di sc ata st age system of c a| m 1 ereln I |s coupl ed to the

mesa t hrough3an opti cdhe opsical disc data storage system of claim
1 wherein the optical source includes a focussing

mechanism and the mesa comprises a portion of the
focussing mechanism.

14. The optical disc data storage system of claim
13 wherein the focussing mechanism includes a Solid
Immersion Lens.

15. The optical disc data storage system of claim
1 wherein the mesa is sufficiently close to the data
surface to allow céupling through an optical near field
to the data surface.

16. The optical disc data storage system of claim
1 wherein the_ protrusion contacts the data surface
causing the protrusion to wear.

17. The optical disc data storage system of claim
16 wherein the height of the protrusion and the wearing
rate of the protrusion are such that wear to the
protfusion over a life span of the optical disc data
storage system does not cause contact between the mesa
and the data surface.

18. The optical disc data storage system of claim
1 whérein the protrusion is positioned to deflect debris
away from the mesa.

19. The optical disc data storage system of claim
1 wherein the protrusion is formed through a masking and
etching process.

20. The opticzl disc data storage system of claim
1 wherein 1light is coupled to the mesa through an
optical fiber.
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