SENSI NG MEDI A SPEED FI ELD OF THE | NVENTI ON [ 0001] This
invention relates in general to sensing nedia speed
war@sasaws at el y controlling nmedia speed and acBOT/a83004/027919
and, nore particularly, to using electronmagnetic
radi ation sensed fromthe nmedia to control accurate
pl acenment of exposure of the nedia to el ectromagnetic
radi ati on. BACKGROUND OF THE I NVENTION [0002] t is
often desirable to accurately know the speed at which
media is rotating. n addition, operating a notor at
| ow speeds allows friction forces to vary the speed
(thus creating wobble) within a single rotation.
Further, slippage of nmedia on a spindle at high or |ow
speeds causes errors in witing to nedia. Accurately
knowi ng the actual speed and position of the nedia
woul d al |l ow nore precise reading fromand witing to
the nedia. [0003] SENSING:=MEDIASSEEEPh as CDs, DVDs,
and their variants), timng information is encoded
into the data tracks of the nedia or encoded within a
wobbl ed groove. A | aser accessing conventional data
medi a can accur at EIFLOQERTHENNVENTI@NI a' s rot ati onal
ed_ysing the e c?ded tiniqq informati gn within the
0GR 5 (thiz ientispsalptesn danrse Rsgnaindimpsiagpeed and
- ; [ naHi
B Bon OIS s SpE08 Sfc dclricy arid, At paliduahy %
using dilecteomagneticondiatiopesamnsed dram the mediata centkd accurate
heref o 1 f the.speed.is not, accurately . known,
plafisht 8 Eypasurt o 3 i o SR BapRRls FRTTm e
medi a. SUMVARY OF THE | NVENTI ON [ 0005] A rmet hod of
usi ng el ectromagnetic radi ation to control exposure of

media to el ectBARKGROVND Qfi BriEINVENTIO®ent ed. The
A SO EEBIEH A FIATRAREpSET8L B g
rotating. i eiddition, opdiatingid inctorsatdbwapaeys atibws tfidtion forces to
var%ﬁgss%regd %Ihutshceregﬁndgi %ot)gle) within a single rotation. Further, slippage
of media on a spindle at high or low speeds causes errors in writing to media.
Accurately knowing the actual speed and position of the media would allow
more precise reading from and writing to the media.
[0003] For some media (such as CDs, DVDs, and their variants), timing
information is encoded into the data tracks of the media or encoded within a
wobbled groove. A laser accessing conventional data media can accurately
determine the media's rotational speed using the encoded timing information
within the data tracks.
[0004] For other media, timing information is not encoded into the tracks.
The laser accessing the media cannot be used to determine the media's
rotational speed from the media tracks. Therefore, if the speed is not

accurately known, errors may occur in writing to or reading from the media.



el ectromagnetic radiation wwth a novable source is
controlled with the sensed frequency to provide
WO p@se@asgesl accuracy. DESCRI PTI ON OF THE DRAW N&SI/pSDi06)27919
Figure 1 is a depiction of one enbodi nent of the
present invention mass storage device using
el ectromagnetic radiation to control exposure of nedia
to el ectromagnetic radi ati on. [0007] Figure 2
represents a cr SYVOARRYCDRBITHE INGENTHODh of the nmass

devi ce .of . Fi re . [000Q8] Fi re 3is a
[oais]; o oK heipd s Using. FaTermasti et @ sRn Sxapgure of
médiy?d‘b!ébﬁ’o%?ne‘ﬁb%é&%oﬁ%bFe‘éég?édTgTﬁé‘?’lt?%t%m&ééscrotating

radi ation to control exposure nmedi a
thecinedlia andgrosing a frénuenonof ¢lecivonaghglic eadatiarpraskaimgsfrom
a crass-segtianal illustration of- the nmass, stor
a i of 83€ iedis Wil statpBantdeterlon &xBoruioitng medid e
elechbmdgr@ticrrad@ﬁ@nemhpdIm@rabl@fsoml& i9cenfblled WitR ke 88nsed
met hod for nethod for using el ectromagnetic radiation
freggerenta provideivsipraseskaGrRiR%Y-t o el ect r onmagneti c
radi ati on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0011] Illustrated in Figures 1 and 2 is one
enbodi rent of BDESCRIETIONQE TIHEI BRAWVINGShe present

[000R)F LdegUiRE S SSPIGET LS STDPGIaRTSH lae present fivention
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atron emtter cont , and optionally,
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deviteéf?Fadlne And optical disc drive although it could be

anot her “form of mass storage such as a nmagneti c,
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[0009] Figure 4 represents a cross-sectional illustration of the mass storage

device of Figure 3.
[0010] Figure S is a flow chart illustrating one embodiment of the present
invention method for method for using electromagnetic radiation to control

exposure of media to electromagnetic radiation.

DETAILED DESCRIPTION OF THE INVENTION
[0011] lllustrated in Figures 1 and 2 is one embodiment of a mass storage
device 2 of the present invention. In one embodiment, mass storage device 2
includes mass storage media 4, rotation device 10, electromagnetic radiation
sensor 14, electromagnetic radiation emitter 16, controller 18, and optionally,
reflective regions 6, non-reflective regions 8, electromagnetic radiation source
12, computer 20 and program storage system 22. Mass storage device 2 is
preferably and optical disc drive although it could be another form of mass

storage such as a magnetic, electronic, physical, or atomic resolution device.



at least an inner rim26 and, optionally an outer rim

24. n one enbodi nent, nass storage nedia 4 is an
wepiosoadiieli sc such as a CD, CD - R CD -RW CDPeRUE2004/027919

DVD, DVD-R, DVD RNSI or DVD +RWdrive just to nane a

few Wiile the nedia is prefgrably circular, the nedia

may be one of many shapes, such as a credit card

format, or CD mini disc, to nane a coupl e of

[OO@E]IGHMa"d%aétoﬁéyé Pedia Zf‘@ahjﬂ ARIdid UpbA WHadHirfern@dtion May be
may be on one or both sides of the nedia. [0013] n
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non-refl ective. 8 re are suji t abl e sh n, one
s b finer & 26 SL Sl i ABnbbe BB AEORBT b SRS the
médig. arranged in a spoke pattern on nedia 4, as shown

in Figure 1 at the outer rim24. n an alternate

[08#Bbdi feane arebodineanicatdeasiconeielieetivetagian6 @ndegieonsn-
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Position Regi Stration For A Trackl ess tical
speltefpattern ammetlia ¢dasahownimaFigutd 1 atdos oatet rirg 24 ln an

alleMSAPSHBS

Slmen ifﬂacla\\;e 6 and non-reflective 8 regions are arranged in
a gear-tooth pattern on media 4, as shown in Figure 1 at the inner rim 26. In
practice, either or both patterns may be used at either rim 24, 26 alone or in
combination with each other. That is, both spokes and gears may be present
on one pattern. One advantage of the gear tooth pattern is that it can be used
to determine accurate radial positioning. This locating of radial positioning is
done by using the electromagnetic source 16 to scan the width of the gear tooth
pattern such as described in commonly assigned US patent application
10/347,074 entitled “Radial Position Registration For A Trackless Optical Disc
Surface “, and filed on January 17, 2003 and is incorporated herein by
reference.

[0015] In an alternate embodiment, reflective regions 6 are instead magnetic
regions 6 and non-reflective regions 8 are instead non-magnetic regions 8. In

this embodiment, no electromagnetic radiation source 12 is necessary aside



reference. [0015] n an alternate enbodi nent,

reflective regions 6 are instead nagnetic regions 6
war@sodnie ef | ective regions 8 are instead non- PEDNE10040027919

regions 8. n this enbodi ment, no el ectronmagnetic

radi ation source 12 is necesgary asidefrom magnetic

regions 6, as magnetic regions 6 are thensel ves

sources of electromagnetic radiation. [0016] n either

froPATRRYEBregldte @ aist fbgnsfic FRfidrRc 'aY@trﬁsrﬁ§@|ves sources of
non-reflective 8 regions or magnetic 6 and nonnegnetic

el@“mg@wr@lqmﬂlamndescru be and used as an encoder ring
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regieons o nddgndtk0d ahd Rehaidgpietid @viegiorissman hecdurvribatandrused as
of hardware and executabl e code configured to rotate
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sl ey arags g .0 LT, 2
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ol ooty SRR of SRR om0
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con er 34 whi c controls the anount of power
mecﬁaﬂ a:gd vmtoaga imndvpled dospindle 28. tiiondd @petaies on splndle

26 FPHs POt Lorivg BVH & dor BRan b ator d it fna stepper
mc.ﬁ&aﬁﬁbl ePvéite Rl HhGIORBOMRYAtforl @ﬁhétm@!br inEbmPSlied 15 Moo

ht, infrared radiation, ultraviolet Iight, heat,
con’agH@t 34 which eentreladhe peauns et Bewss by Xarying ¥eltaga gnd/or

Cuﬁjﬁgf%‘{@%‘?‘% Ht% r{]gmtéﬂ;,fsggegan be expressed as being

ectrons of "energy emtted from
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el ectromagneti c radiati on source 12 i

radigtiani naryies o plastromagnela radiatien aflidmaiethie inifrares
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ectronmag net source be nova e to
Alibmahvedmtedelctabmageem radiateoredr be prmssardcasabeing photons or
electrons of energy emitted from electromagnetic radiation source 12. In one
embodiment, electromagnetic radiation source 12 is fixed (stationary) in position
and directed towards either outer rim 24 or inner rim 26. In another
embodiment, electromagnetic radiation source 12 may be movable to be
directed at one or more patterns on media 4.
[0019] In one embodiment, electromagnetic radiation source 12 is a non-
coherent electromagnetic radiation source, such as a light (including infrared an
ultraviolet) emitting diode. In an alternative embodiment, electromagnetic
radiation source 12 is a coherent electromagnetic radiation source, such as a
laser. Electromagnetic radiation source 12 is directed at either one or both rims
24, 26 upon which reflective 6 and non-reflective 8 regions are arranged.
[0020] Electromagnetic radiation sensor 14 is any combination ‘of hardware
and executable code device configured to sense electromagnetic radiation

radiated from reflective or magnetic regions 6. In one embodiment, the



[0019] n one enbodi nent, el ectromagnetic radiation

source 12 is a non coherent el ectronagnetic radiation
waomsoeiiicuch as a light (including infrared aPCT/US2004/027919

ultraviolet) emtting diode. n an alternative

enbodi nent, el ectromagnetic gadi ati on source is a

coherent el ectronmagnetic radi ation source, such as a

| aser. Electromagnetic radiation source 12 is directed
eledtranbyretiormliatiorbeidiated from 4efletfiive po magnetie regions 6

reflective and non-reflective 8 regians are . o
originaizg dipm PMagnedic aHadRBISOLIGe -agr%ﬁmﬁﬁmlcﬁd'aﬂon
eSO 14 1§ BEplBAL 0 sBhsd et ot Tadalon Padiafelf o each
reflactivet @ombgostic eddien 6i aemediadgotatéss Optiprally, thera imnmre
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radi ati on sensor 14 is positioned to sense

elesteynagnelin eadiatioratidiated irara giagh eefflgativencs aaagnetic region 6 to

oo 5P FOOBAL g 9 BRoRoBBll o B o
refléctivat oromagastioredidns b @ikl the pateirsdngeet fad®sthe rim.
el ectronmagnetic radiati on sensor 14 senses

Eleplsemaghatin eadiationapnsqrol Prasiuses anrquipitesignal indicative of the
R

refioomG.ef | ecti ve or magnetic regions 6 due to the
erp sensed fromthe rim. El ectromagnetic radiatjon
10824 or Eieriiiaenndtl Tariion ainiter Jh4t SPndruisicosnniacd
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reflective or magnetic regions 6. [0022]
eletteanagneiie eradiatiomidichudeovisible lightr infraradsradiatione viteayiolet light,

e R o eR R K RO LBPomagret
radiaoAtfbAn dniitter de cahWePeRrebsdd as iphbichisast dldétréid. on,
ultraviolet light, heat, magnetic fields, and el ectron
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orb BB L SRRl A 3 BT RRE AR Pl 4f B
emsoditreant 1&lectomagastic radiation emitter 16 emits a non-coherent beam
of electromagnetic radiation, such as an LED or thermal printhead.
[0024] Controller 18 is coupled to electromagnetic radiation sensor 14 to
received input from electromagnetic radiation sensor 14. Controlier 18 is any
combination of hardware and executable code configured to use a sensed
frequency of radiated electromagnetic radiation to control exposure of media 4
to electromagnetic radiation from emitter 16 to create pixels or alternatively
solid marks. Pixels are discrete markings (dots) typically formed in an array.
The array may be formed in a series of concentric circles or arranged along a
spiral path. Alternatively, the array of pixels may be formed in an (X,Y) array.
Although pictured and discussed as separate from computer 20, controller 18 is
alternatively integral with computer 20. Controller 18 may be formed of

integrated circuits, programmable arrays, discrete electrical components,



emtter that emts a coherent beam of el ectromagnetic
radi ation. n an alternate enbodi nent, el ectromagnetic

w0 adsasilon emtter emts a non-coherent beam OPCT/US2004/027919
el ectromagneti c radi ati on, such as an LED or thernal
printhead. [0024] Controllergis coupled to
el ectromagnetic radi ati on sensor 14 to received input
fromel ectromagnetic radi ati on sensor 14. Controller

physicH CoffiBtiehas | dcatabiaceue(suchings frenaicadl sofeeste) or

configured to use a sensed frequency of radi ated
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code (such as firmmvare or software) or conbi nation
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[wzs!por tin WndEidresmboditent, eontrdlleen 8 ahdlvddy nidier ¢onteliier 34.
have no_ unmarked, portiaons when ad| acent. n sone
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poSIt i oner gure
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ngraﬁsnlstarage syxieni 22\ issanyt tevice obsyl$teenegnfiguned to store data or
i ncl udes [l er 34 or co troIIer

XSRS 0 35@%5? prage system 22, may g R proé;ram Sorage

system tangibly embodying a program, applet, or mstructlons executable by
computer 20 for performing the method steps of the present invention
executable by computer 20. Program storage system 22 may be any type of
storage media such as magnetic, optical, or electronic storage media.

[0028] Illustrated in Figures 3 and 4 is an alternate embodiment of mass
storage device 2. Figure 3 shows another embodiment of reflective 6 and non-
reflective 8 regions arranged in a spoke pattern on media 4 about inner rim 26.
Additionally, reflective 6 and non-reflective 8 regions, electromagnetic radiation
source 12, electromagnetic radiation sensor 14, electromagnetic radiation
emitter 16 are positioned on the same side of media 4 as rotation device 10.
[0029] Figure 5 is a flow chart representing steps of one embodiment of the
present invention. Although the steps represented in Figure 5 are presented in

a specific order, the present invention encompasses variations in the order of



configured to control nmotor 30. Controlling notor 30
controls the rotation of nedia 4. [0027] Conputer 20

w0 g008f0341¢O0nbi nati on of hardware and execut abl ePCDUS2004/027919
configured to execute executable code stored in
program storage system 22. Program storage system 22
is any device or systemconfigured to store data or
execut abl e code. Program storage system 22 may al so be

sté?pspf Pafthamadre! ageitival steps angj the éx@élh@d’]bemie@ tHeOSteps)
ppl et, or instructions executable by n?uter 20 for
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be any typ orag ia such as nm
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t he sane side of as rotation device 10. [0029]

regiogs e aggeas-taoth I@ﬂﬁ&fﬁa}ﬂ'mﬁdlﬂ‘ésentl ng steps of one

o8S1E' E8h by AR rd MRS g 4 B magnetc
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variations in the order ofsteps. Furthernore

[0832% 1 i bhane @ﬂ&%ﬂ"ﬁﬁpt Peoddipe AbuieTBeiva 6 AndIonstedigstive 8
reé@'g%éﬁ%l@&?ﬂ ghglrl fih %%qe'ﬁe&‘fl eh@%hd ﬁ%@?ﬁlb@tﬂ/é‘ & P83ibRE about

I'nventi o
ouéarbrirdi 2veof media 4Jedr$bnemnbcmlment |prew6|ngrﬁﬁ aflective 6 and non-

-reflective on. are 36 on nedj
T A R R T L € § anchnomectiscve 8
reéibhg%lﬁ'ﬂﬁéﬂrﬁ‘ﬁ b @W,aqther or both rins 24, 26 of

nedia 4. n one enbodi ment, providing 36 reflective 6
[0033] noMadid Hds rotated338.edy one emhsdirdest, elesiiodnagnesdie rad@tion

o LS5 HouheR AP APBHHEHL 18 of AT B 2P55Fes 55
In PheVverdbbdindéht! Blel slettroifagnafisradationf éaR{edv4D is non-coherent
electromagnetic radiation. In one embodiment, the electromagnetic radiation
emitted 40 is coherent electromagnetic radiation.

[0034] In an alternate embodiment, no electromagnetic radiation is emitted
onto either rim 24, 26. Instead, electromagnetic radiation is radiated from
magnetic regions 6.

[0035] A frequency of electromagnetic radiation radiated from reflective or
magnetic regions 6 is sensed 42. The frequency of electromagnetic radiation
radiated from reflective or magnetic regions 6 is indicative of the rotational
speed of media 4 and hence it accuracy as it rotates through one cycle.
[0036] Exposure of media 4 to electromagnetic radiation is controlled 44 with

the sensed frequency such as to form pixels. In one embodiment, controlling



8 regions includes providing 36 reflective 6 and

non-reflective 8 regions in a gear-tooth pattern on
wore@sa3ale [ 0031] n an alternate enbodi nent, rePCBUB100€027919

regions 6 are instead nagnetic regions 6 and

non-reflective regions 8 arg instead non-nmagnetic

regions 8. [0032] n one enbodi nent, providing 36

reflective 6 and non-reflective 8 regions includes

44 @x@bé@iﬂeﬂﬁ rﬁ@dﬂé@f- {cﬁélbbttﬁnﬁgﬁéﬁb FediaticH In%ﬁlde‘éﬁbo&trbﬁﬁmgmlﬁa
about outer rim?24 of nedia 4. n one enbodi nent,
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electrormgnetlc radiation is radi a romrragnelc
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the @&ht?élle@r‘eXp@@Ut’:é efleletpoimaghte sbwieeors ftrhiaghégiarggi ons
is indicative of the rotational speed of nedia 4 and

[Otmlce in oge @mwﬂggt, ithe cantgelied expasign toplectpmagnetic
a5l SRR S baftedlbohel AR AR on, Iy o

alteuneiive entlsodiment, riha ebatroltedaxp asuve do asm'dtromagnetlc radlatlon is
consrollln 44 exposure of nedia 4 tq. el ectromagnetic

copizalied e¥RPSURR 1Q HRR-COPRIGHIBI§GHPMmaanetis adidlieRt of a
[Otfﬁag‘?o(f)né I&%vﬁhﬁ?@&"fﬁ@ Beddent irinfibh %sté?n gRdinfetfiod is that

anot enbodi ment, control 'ing 44 exposure
tha)fotamnai speed of Inpadia dnagiebamunemﬂom semsing elagtfemagnetic
rac? ap ion ra late% frcIQr% rrrlgélatzll- %lr%dorfot rogri\ ?otgtigx dévice 1f0 This is
advantageous in many ways. For example, should media 4 slip on spindle 28,
the rotational speed of media 4 is still measured accurately. Additionally, a
motor 30 without a complex speed control system or with a reduced number of
Hall sensors may be used, since changes in speed may be either compensated
for or corrected by the present invention as the pattern formed on the rim may
contain muitiple segments, such as for example 300 or more. For example, if
360 segments are formed in a spoke or gear tooth pattern, the rotational speed
can be updated at least each degree of revolution and possibly more such as
using both edges of the pattern. Since the pattern on the media may be formed
by silkscreen, stamped, or molded the cost of adding more segments is less
costly and more adaptable than adding additional Hall sensors to the motor.

These types of motors 30 (typically found on conventional drives) are less



power control based on the el ectromagnetic radiation
sensed fromthe pattern on the rim Exanpl es of

W@ ousHodiilhé ng the rotation of nedia 4 include regUS1004027919
notor 30 to control the rotational speed of spindle 28
and regulating nmotor 30 to gontrol the rotational
accuracy of spindle 28. The rotation of spindle 28
deternmines the rotation of nedia 4. By nonitoring the

exPEidiRs thaff mblsts BIORREMaPE chbAfpleeshaed Borftrdlisysired or hiore
the nedia slips on the spindle, the notor speed can be

Hallg¢ensesd t o conpensate and still allow for accurate
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departing from the invention. Accordingly, the present invention embraces all
such alternatives, modifications, and variances that fall within the scope of the

appended claims.



These types of notors 30 (typically found on

conventional drives) are | essexpensive than notors 30
wowals/osaane conpl ex speed control systens or nOPET/HS1004/027919

sensors. [0040] Furthernore, typical notor contro

systens for optical nmedia ajg not accurate at

rotati onal speeds of 0.25 neters per second since

speeds that |ow are not normally used in optical nedia

systens. However, since, @GhAINE present invention, the

exposure of nedia 4 to electromagnetic radiation is

controlled by the sensed frequency of el ectromagnetic

r adigt i iat.ed fromnedia 4, the speed of spindle
28 @yétggc!:ag'ﬂterad Ted even at sl ow speeds such as at

0.25 neters per second and at an accuracy of 0.02 %
Accuracy in this context is defined as the percent

chadge i A Wmethad Qfjesing glackomashetic sadipfion te foptrel exposure
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not or abeotatihg ¢38), themaedjag4);n power | evels, or other
factors can_.be nsated for, by feedipg the.sensed.
fr equencsebsng @R TRAGRACY EFPlalamagneh eigia fetiting
frofPa i€ (DEY of PRl hebiaq@)driui t . Thi s sensed nedi a
f eedback notor control Sschene provi des an accuracy of

pl acenencontiaiing(44wwithdhe sresed feguency, expasyiexef theanedia
i thi e . a pixel at 600 dots per inch or
Mﬁ(?ﬁ%&@%%@'i%c l[f\ﬁjgetJ[5‘(%regoi ng description is only

illustrative of the invention. Various alternatives

and nodifi cations can be devised by those skilled in
t heZart Whenpathodegfflaimy fyriken inefedingvent i on.
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Al tor nat PrAdhETI6] S8R oY Rl RTATRESS, Abb-retitiive @
regibm lonrthe meediaqpy atigned eirappey dédutihe rira.(249,26). AF Ve Mealia

is clained is: . A nmethod of using el ectronmagnetic
(4} adi ation to control exposure of nedia (4) to

el ect r omggiingq4bREieBlrbRAgnEhE ra®AiR oFRIE! rith 194 26) of the
media (4) as the media (4) rotates (38), and
wherein the electromagnetic radiation radiated from the rim
(24,26) originated from the electromagnetic radiation source (12) directed at the
rim (24,26).

3. The method of claim 1 wherein controlling (44) exposure of the
media (4) to electromagnetic radiation includes controlling (44) a placement of a

beam of the electromagnetic radiation on the media (4).

4, The method of claim 1 wherein controlling (44) exposure of the
media (4) to electromagnetic radiation includes controlling (44) the rotation of
the media (4).



rotating (38) the nedia (4); sensing (42) a frequency
of el ectronmagnetic radiation radiating froma rim

w@ 2eb5a8010f the nmedia (4); and controlling (44pCT/NB1004/027919
t he sensed frequency, exposure of the nmedia (4) to
el ectromagnetic radiation. 4. The nethod of claim1
further including: providing (36) at |east one
reflective (6) and one non-reflective (8) region on

t he5medi A rhdss st@lragﬂ’ldévmel(zwcﬁhbusm out the rim
(24,26) of the nedia 3)
el ect r onBJREHIPR dexiged!P ﬁo'@)fl*ﬂltie@ ﬁ‘é "Pt?Fﬁ (nags styrage npedia (4)

[ a)t he nedia (4) rotates (38), and wherein
ha\{/‘ﬁgazrllrgé(trbn& i i

gnetic radiation radiated fromthe rim
(24, 26) aniglpatmineay faticmadiatior lseasooftd) configureadiseghsem

freqfeTucp et AHEPERHH RIS PHALEA R 5o @) CRne

me@]}é}lgzg ggﬂqet@e@ibqg; foamrgnet i c radiation includes
control ling (44) a placenent of a beam of the

el ect r onageéadtiomagnedicirediaian enitteedicy; aad . 4. The
t hod of cl ai N ure
e "vaat 8 PR LS A SRt i RS or
(149 Othier s¥ritioNgr (m&bohhgur@attatdomopfwﬁrh@ sBReed freflieddy 8 A
nmass st orage device (2) nprisin a rotation device

elee&eyna@@ﬁtlpg@ﬁhéﬁprt Eﬁ¢®tﬁdtf€3fﬁﬁ|§% rigt 44, ﬁmowreqf the media
(4)§§\r¢l%gro?ﬁ§}rﬁﬁg{gﬁr§d%ﬁbn £t BAEETL %ﬁ?dé%‘n& ré&ﬁg bRfitter (16).

ure to senhse a
el ectromagneti c radi ation radl at ed fromthe rim
( 246.26) ?Letrrpaessnseto}a%e o@wce (2) of clalr% 5 fu(rtherrlgélactilﬁa an
electromagnetic radiation source (12) directed at the rim (24,26) wherein at
least one reflective(6) and one non-reflective (8) region are aligned circularly on
the media (4) about the rim (24,26), and wherein the electromagnetic radiation
radiated from the rim (24,26) originated from the electromagnetic radiation

source (12) directed at the rim (24,26).

7. The mass storage device (2) of claim 5 wherein the rotation
device (10) includes:
a spindle (28) coupled to the media (4) and
a motor (30) coupled to the spindle (28).

8. The mass storage device (2) of claim 5 wherein the sensor (14) is
disposed to sense electromagnetic radiation radiated from an inner rim (26) of
the media (4).

9. The mass storage device (2) of claim 5 wherein the sensor (14) is
disposed to sense electromagnetic radiation radiated from an outer rim (24) of
the media (4).



an el ectromagnetic radiation emtter (16); and a
controller (18), coupled to the el ectromagnetic

w0 agsasdilon sensor (14), the controller (18) cop€T/gsr084027919
to control, with a sensed frequency of el ectromagnetic
radi ati on radiated fromthgarim (24, 26), exposure of
the nmedia (4) to electromagnetic radiation fromthe
el ectromagnetic radiation enmtter (16). 6. The nass

st ofge TRy iRs(sdrage ddvide(2) of biiriey wherdin ehengortroller (18)
el ectromagneti c radiation source (12) directed at_the

inclupas (adlalzmmtm@re(ﬁa) tar qoafrstiing meplpeemest pf/a bepmakthene
aligned circularly on

eie@ﬁ&né@@éﬁ&%&ﬁ(&ﬁ%ﬂt gfgrq.g 4?24 26), and wherein the
el ectromagnetic radiation radiated fromthe rim
(24,26) originated fromthe el ectromagnetic radiation
source (12) directed at the rim(24,26). 7. The mass
storage device (2) of claim5 wherein the rotation
device (10) includes: a spindle (28) coupled to the
media (4) and a notor (30) coupled to the spindle
(28). 8. The nmmss storage device (2) of claimb5
wherein the sensor (14) is disposed to sense
el ectromagnetic radiation radiated froman inner rim
(26) of the nedia (4). 9. The nmss storage device (2)
of claimb5 wherein the sensor (14) is disposed to
sense el ectromagnetic radiation radiated from an outer
rim(24) of the nedia (4).12 . The mass storage device
(2) of claim5 wherein the controller ( ) includes
radi al positioner (32) for controlling a placenent of
a beam of the el ectromagnetic radiation on the nedia

(4).



