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arrangenents relate generally to methods and appar at us dvanced
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discs, hard drpygsp SAB q '@ﬁﬂzn%@ \HRRIABLE READRATES Rel at ed
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to refer to the respective rewitable technologies. Reference herein to
rewitable DVD technol ogy, devices and 25 methods is generally intended to
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15 discs have also been used.

A DVD that can be recorded on only once, and thereafter is essentially a
DVD read only memory, is referred to by the acronym DVD-R. The acronym
DVD-R is also used generally to refer to the write-once, or record-once,
technology. Several formats are available for DVD's to be recorded on, erased
20 and re-recorded; that is, overwritten or rewritten. These are referred to by the
acronyms DVD-RAM, DVD-RW and DVD +RW. As of this time no uniform
industry standard has been adopted. The acronyms DVD-RAM, DVD-RW and
- DVD + RW are also used generally to refer to the respective rewritable
technologies. Reference herein to rewritable DVD technology, devices and
25 methods is generally intended to encompass all of the standards which are now
being used, as well as those which may be developed in the future.
in many cases, the program presentations are recorded in the viewer's
absence for presentation at a later, more convenient time. This is referred to as
time shifting the program. At other times, the viewer may be called away while
30 he is watching a program that is not being recorded. If the viewer owns a
conventional video cassette recorder, the viewer may begin recording the

program during the interruption. The viewer, however, must wait until the
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by the llmlted size of the DVD recorder’s data buffers. As a consequence, the

recorder must constantly switch between reading and writing to avoid buffer
overflow or underflow. The DVD recorder, however, cannot read or write data
20 during these transitions. Therefore, this process of alternating between reading
and Writing data causes a significant decrease in the combined average bit rate
associated with the reading and writing process. This presents a significant
problem in that a relatively high average bit rate for reading and writing must be
maintained in order to provide seamless playback.
25
Summary of the Invention

The present invention concerns a method for pausing a video presentation
in a recordable disc medium device. The method can include the following steps:
responsive to a pause command, recording the video presentation on the disc

30 medium at a selected location; responsive to a pause resume command,
periodically interrupting the recording to read from the disc medium a portion of

the recorded video presentation; and selectively varying a rotational speed of the



periodically interrupting the recording to read fromthe disc nmediuma
portion of the recorded video presentation; and selectively varying a
rotational speed of the WD OU35644 PCTNSOQ 30698 3 disc nediumto increase
an aver age wotolsss#€ t hr oughput for the recording and readCRG’Sa4/06%
According to one enbodi nent,: the readi ng_step can be perforned

concurrently as the rotational speed of £he di sc, medi umis_varied. In
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recording can proceed radially outwardly fromthe selected record |ocation
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. recorder responsive to a pause command for recording the video presentation on
the disc medium at a selected record location; a disc player responsive to a -
pause resume command for periodically interrupting the recording to read from
the disc medium a portion of the recorded video presentation; and a disc
20 controller for selectively varying a rotational speed of the disc medium to
increase an average bit rate throughput for the recording and reading steps.

According to one embodiment, the reading step can be performed
concurrently as the rotational speed of the disc medium is varied. In addition,
the rotational speed of the disc medium can be continuously varied during the

25 reading step.

According to another embodiment, the recording can proceed radially
outwardly from the selected record location on a spiral track defined by the disc
medium. The rotational speed of the disc medium can be increased for the
reading step relative to the recording step. Moreover, the recording on the spiral

30 track is continuous from the selected record location to the end of the recorded

video presentation without any skipped segments on the disc medium.



reading step relative to the recording step. Mreover, the recording on the
spiral 30 track is continuous fromthe selected record |ocdtion to the end
of the re vi deo presentation without any skipped _seqgnents on the
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Drawings FIG 1 is a block diagramof & .rewitable DVD device that can be
provided w th one or nore BHéY PrebApHtI® ofithd Drawiigsr €S | N accordance with
the inventive arrangenents. 5 FIG Z 1S.a dragramuseful for illustrating
the spiral trd&t@. drisa bhlegk fiagrmre of ByEvditsble BVD, de¥idesthat isandie plosigteam :
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and storiargarigeawntslg data in a data buffer.. FIG 5 is a block diagram
illustrating the process of witing data to a DVD disc and continuing to
di spl & previ &€} 3 is acdiagramnusefyhios ilnsteatingrtherspiral iacison g rewnitghlechar t

i1 ustrathpg §ille preferred operation of a DVD device that inplenents a
pause function that utilizes a variable read rate to naxim ze 15 overall
average bit r&@. 3fis atodhVilagrm dlustridtingithe ghradess rof Mniithng dbtd tetoPs ef erred
Enbodi me Recor dabl e DVD Device A device 100 for inplenenting the

vari ous ¥4 operating features in 20 accordance with the inventive
arrangenent s Feiolts AYIGIKdidgian ARStratihg the pAdteds o@lré&diﬁ%@amﬂ:ﬂ?a' n
accordance with the inventive arrangenents is shown in Dl ock diagramform
in F1@ DVOisa end stasipodnenrsingndath imaldrtaibuftenbodi ed as a rewitabl e DVD
in the illust egd . | | ] e . no t he
our i abl e di S e e BBbrerd (hERRnG 350 BRAESs oF hurlting ap salf T o
magnet o aiidc &red comtbrauind/EDPispliy preaivusly mfadalatéfrons aalata buffdr.sc. | n nmany

I nstances, the [nyentive rangenents are applicable to vi or audio or”
both i deo. abt-aih & ovhEha ieTatog the Reelsdier Grsratan of AD\RESVIRRd
readi ng ftﬁ%ﬂ?&ndhﬁ% pause function that utilizes a variable read rate to maximize

15 overall average bit rate of the DVD device.

Detailed Description of the Preferred Embodiments
Recordable DVD Device

A device 100 for implementing the various advanced operating features in

20 accordance with the inventive arrangements taught herein utilizes a rewritable
disc medium 102 in accordance with the inventive arrangements is shown in
block diaram form in FIG. 1. The rewritable disc medium 102 is embodied as a
rewritable DVD in the illustrated embodiment. In many instances, as will be
noted, the rewritable disc medium can also be, for example, a hard drive or a

25 magneto optical disc (MOD). An example of a MOD is a mini-disc. In many
instances, the inventive arrangements are applicable to video or audio or both
video and audio. '

The device 100 is cépable of writing onto and reading from the disc
medium, in this example, a rewritable DVD 102. The device comprises a

30 mechanical assembly 104, a control section 120, a video/audio input processing

path 140 and a video/audio output processing path 170. The allocation of most

of the blocks to different sections or paths is self-evident, whereas the allocation



medium in this exanple, a rewitable DvVD 102. The device conprises a 30
mechani cal assenbl'y 104, a control section 120, a vi deo/audi o input
processing path 140 and a vi deo/ audi o out put processing path 170. The
al-l ocati on wbomsss#ti4a of the bl ocks to different sections oPCFAISH30638
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of the blocks is nmade for purposes of coBveni ence and is not critjcal to
under st andehigempef dheblagksis shadetorquypeses afheonvepiense @nd ignatfsitical ty
conpri ses [ el : DVD 102 and a pickup assenbly 108
that is ad%@%%ng%tﬁ%%%gg%P??Réelagvggi nning disc. A laser on the pickup
assenbly buns sTied mezhbtoical sssenably thOdcéorprisesha nubtec 106 fdr|spinniag ¢ke spot s

al ready burned gonto the track for. r rdi ng apd | ayi ng _back video and/ or
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or subsequthe diseadilhgninates spods @iready bakesl pritactbeftrank fongecontingsand of t he

disc or frombath, si.des. e pickup and th tar are t I .
Servo 110, PSS RARKNIOES andftt ARl BfeaBim mafeely Flr. Ao R of Ynaaeeoy,
fromthe sgidmlventiorak ikredldantivittethBPtisdiec fid fedordatiteion oritcoPtvay lsidds,
Signal is also an input to an error correction circuit 130, which can be

consi der edoply theggvent of aginytie-sided;reeerding, gvhether the deylleidedyegeadipgout put
procesgi ng T | - i ;
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~circuit 126 supplies a first input signal to the multiplexer .

whi ch f or nerrgraearredtionheiradit 30 audiich cambe qansidessd pert pdithe cootrorsection put
of the %/U X 154 i n.i . _error jon coding circuit 128. The
out put1 f ?rh%arélp?(; e(‘:’bdrgr%Z%:"ﬁ'gr?ﬁg%ﬁé\récgigsﬁ'é%?g{ﬂlzs Is a recordable 25 input
si gnal suppl i edrie@comgolietkiop 12 comiprie8s widdntiod céhuansrdtessing unite(CRU)r al

track of the disc 102 by the laser. |, L. ]
. 122 and a navigation data generation circuit 126. The control CPU 122 supplies
a first input signal to the navigation data generation circuit 126 and the servo
110 supplies a second input signal to the navigation data generation circuit 126.
20 The servo can also be considered part of the control section. The navigation
‘data generation circuit 126 supplies a first input signal to the multiplexer (MUX)
154, which forms part of the video/audio input processing path 140.

The output of the MUX 154 is an input to an error correction coding

circuit 128. The output of the error correction coding circuit 128 is a recordable
25 input signal supplied to the pickup 108, which will be “burned” onto the spiral
track of the disc 102 by the laser.

The control CPU 122 also preferably has access to the data contained in
the track buffer 172 and record buffer 162 as shown in FIG. 1. CPU 122 can
delete, modify, and reformat video data stored in the track buffer 172 and record

30 buffer 152. Control and data interfaces are also preferably provided for

permitting CPU 122 to control the operation of video encoder 144 and audio



The control CPU 122 al so preferably has access to the data contained in
the track buffer 172 and record buffer 152 as shown in FIG 1. CPU 122 can
del et e, m‘gﬁh\kﬂ&nd reformat video data stored in the track buffer 172 and
record 30 152. Control and data interfaces are alkﬂ’[fﬂ"%“é?sably
provided for permtting CPU 122 to congrol the operation of video encoder

144 and agetidiel@aBl/ %ﬁi?ﬂ%@éﬁﬁﬁﬁﬁaréis%ﬁ%@ﬂ-iﬂi‘\ﬁemgyﬁo"ﬂ%é’ sof tware

or firmvare is provided in nemory for the . conventional opé€rations
per f or medcdnyventionalodpermipnperfarnaeschby sontsaf EBY 1232, for vi ewer activat able

functions indigate Q ti.ons _prese avai | abl nanely play,
Fecor d. rever 45 toptiel B, 154 8L biEer Bt atibia afelpf RyficatdS Fhoss
separ at e fipkctiehs prssentlyivanatsiednirfel/gsley, recodTevElse, | fakt FoiNRAENbWT t he
i nventive arrangenents taught herein. For exanple, the special pause

feat urke aRlavicBYSefRlAY FEA&tePc Ahseraraiedasfiardl 36 is provides jiof keceives. The

vi deol audj g.i i : N | ' CkLeuit for

10" conver forARRH 18 BEASHERing e el ehisa b NBORE Ao TEDE U1 o
into di gexanasld, trecspcial paase featumxaspescrided BeteinrcahieCadcested vidi et al

recor di na? bgﬂ,} device 100. The input path 140 conpri ses an NTSC decoder
142 and WY coder, for exanple MPEG 1 or MPEG 2, 144 for video in, and
conprises an Hidideé/ABHRANpAL Bidtebdihg DT §4DGE a ighdP) Aé&g'@dc it O
encoder, for exarrpll 8%5 I\/PEP(J} 1Hor I\/PE%‘P% 148. '?he%i gpirtizes silsénhéﬁs&are
conbitfed danverting a icohesrtional Seleviawnssignaddfor exampte ¥T&oarf PAL, inS@ until an

packet s agterd Bpak ey R e REMrE Uy WP T4 At Rkl Piridne ™ °

navi gat i afeRvice! FOQ.L Mhkdhpalt patht 140 compriges anINTET degods B42 and Rideek 126.
The packets are then sent %n to the error 20 correction coding circuit 128.
Error corénsedehfor s¥aMBIecMPEGHT of MPEG2. 4 fop¥ideoibeAnd copmsiEep APt of t he

| nput pat s ' t ' ection
bl ook 130 ke nalog o i PilepRUERERGDY 138 e pCORTicoEr Bk BorBle T o

f r omi6he MPEG-1 or MEEG:2b148. | Theodigitidedtsigrials afeucarmbinedrio @omuitipipxefhe
packet s 3t BhOSFGaT T BreBSRHhr | 62 BhuPe 8Rfre"bdcid had Lok N3t controls
constructed. As groups of audio and video data packets are created, they are
combined in M'UX 154 with appropriate navigation packets generated in the
navigation data generation block 126. The packets are then sent on to the error
20 correction coding circuit 128. Error correction coding circuit 128 can aiso be
deemed to be part of the input path 140.
The output processing path 170 comprises error correction block 130 and
a track buffer, or output buffer, 172, in which data read from the disc is
assembled into packets for further processing. The packets are processed by
25 conditional access circuit 174 that controls propagation of the packets through
demultiplexer 176 and into respective paths for video and audio processing.
The video is decoded by decoder 178, for example from MPEG-1 or MPEG-
2, and encoded as a conventional television signal, for example NTSC or PAL.
The audio is decoded by circuit 182, for example from MPEG-1 or MPEG-2, and
30 converted to analog form by audio digital-to-analog {D/A) converter 184.

Notably, the present invention can be realized in hardware, software, or a

combination of hardware and software. Machine readable storage according to



dermul ti pl exer 176 and.into respective paths for video and audi o processing.
The video is decoded by decoder 178, for exanple from MPEG 1 or MPEG 2,

and encoded_as_a nventional television signal, for exa r PAL.
The audio igod'é/é?fgéd by circuit 182, for exanple from WE@@%@@G 2, and
30 converted to anal og form-by audi o digptal -to-analog (D/A) converter 184.

Notably, the p{eﬁaﬁphdenﬁsnggggegéauam e bbR@aliden fASHNAR DneSUh¥@ep. Or a

conmbi nation o ardware an ware. Machine readabl e storage according to
WD 01/ 35644y4R€r, JsOekanprethercariten! (FR3E 322, onWreatdistnibuted fashicvewherel in a

centralized._ fashion in_one co ter system. for exa an CPU
195 or ' ndreipat SIeBAN SraSHIREH ARrraectevar el e e f P B

acr oss sevarglkihdof icoRTPIAES SEbtEMBIGtREr Sparatilis addigted fondawyingauaither
system or ot her apparatus adapted for carrying out the 5 nethods descri bed

herein §s eetbpdmdbscritgdenareindsiacgeptableaough the present invention as
descri bed herei Ea?ﬁ\%%@%gtﬁ%ggg}tﬁg ?@J&"t?+\€f§§§n;a?s§dé§cri'5,e@he}eina typi cal

conbi nati on of re cou ener al "purpose conput er

syst em wi t BoRtepspBtdscthe done®l TPU 2R, of hen 1hai typicabadmibirenidneofarartedare
controls the conputer system 10 and a DVD recordi ng %ﬁst,em simlar to the
control se8ndgaftyparesould be ajgenesd PUTPege FOMPYESr SYSTNWith @ GRIPPISE

descri bed gggﬁ{,nmﬂemaﬁ%%mg io@ﬁ??tabﬁe%%@ﬂtéﬁ, EBntrdks 'ﬂ'l@@tﬂﬂ?ﬁteeir Ry8tdrRMPUL er

program pr Ich conprises a eatures enabling

i npl emedt abhda DY DX teeording syistede sicnilap ¢d thecontrpl sertionhl 20 oftfdG. 1isueled in a
conputer systemis, able to carry out the net hads. 15 A.conputer program
in the prefdaht EBHP@)&‘ft(,ibﬁ 'ﬂ%%‘ﬁ%ﬁ s%’i‘bﬁigiﬁeﬁh, ?ﬁﬁ pred%esptplayl%ﬁgge?arggfég or
notation, g e?nﬁé’&de_afinwé&rhgﬁidrwﬂsgﬂam BRIt WehiGR B Rises WHtBEfBaNIreg an
information processing capability to performa particular function either
di rectl'y oenaliing thsi implementationipfdhetmethogs|dasrribed haseinandbdichwhen

anot her la e, _CO L an, | in a different
maeral 2PaR i ApRlor 1A B anBRd ey SEREY MeBatT B O T Cdted

in a cegputer Arcghpiitenpraodgranein the prepérensontext tan engancanyaexpFessien,nio
commercially avail abl e devel oppent .t ool s for ,ogerat.i n&fe%st ens _conpati bl e
with the cB8RYja5guagscade ofBetatiafe gf 3iR8f LT instructions int to causé a

system having an information processing capability to perform a particular
function either directly or after either or both of the following: {(a) conversion to
another language, code or notation; and (b) reproduction in a different material

20 form. The invention disclosed herein can be a method embedded in a computer
program which can be implemented by a programmer using commercially
available development tools for operating systems compatible with the control
CPU 122 described above.

DVD Media

25 For purposes of illustrating the inventive arrangements, program material
can be recorded onto a rewritable DVD and played back from a rewritable DVD.
Those skilled in the art, however, will appreciate that the invention is not limited
in this regard. Rather, a pause feature utilizing a variable read rate can be used
with any type of disc media, including but not limited to DVD-R or DVD-RW type

30 media. Referring to FIG. 2, the disc 102 is more clearly shown. The disc 102 is
formed by a flat, round plastic plate-like member 12. The re-writable DVD can

consist of two substrates bonded together by an adhesive layer forming a



DVD Medi a 25 For purposes of illustrating the inventive arrangenents,
program material can be recorded onto a rewitable DVD and pl ayed back

froma rewitable DVD. Those skilled in the art, however, w |l appreciate
that the WRES4n is not limted in this regard. Rat h@CTUSOYIEMBe feature.
utilizing a variable read rate can be ,ﬁ ed with any type of disc nedia,
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are Sho“”’co'd?:cgﬁﬁﬁ&&é/te‘?ﬁééié sk HeRkihg. DE@wdﬁﬁaunhxs sr 56tk anly paAicHs ¥
concentric section of the spiral is sonetimes 15 referred to as a track,

but t hi s afghsitragkoty aresshewncanththese are shpwadnarestly enlgrgedhsgalepeci fi c
meani ng. In refer to
that. porti on Porsaty eyt iy oGl Rektiof bt ke BuPd 38Meshed O
ot hens sekReiddorn asiddrackebaatins tenninslognys not cdirﬁﬂmmw accepred Berthabidg s.

dovi ce. haDREpePHE e ga: iy GO ok GaIBPiE. T iBY APk B9 used %‘pﬁ.mng ain
i ncom ng  Bfe?$6'th#t pOrtiohbfhe ispiralBakik Pz tdnbliRY b¥hgle audio song, or other
selection, and the same may or may not become common for DVD's.
Pause Feature Utilizing Variable Read Rate
20 A recordable disc medium device having a pause feature must be capable
of concurrently recording an incoming presentation to a disc medium and playing
back an earlier part of the presentation previously recorded to the medium.
Although the medium can be video, audio or a combination thereof, it is
understood that the device is not limited in this regard. For example, a
25 recordable DVD device can record and play video, audio or a combination
thereof. The inventive arrangements herein implement a pause feature by
causing the recordable disc medium device to interrupt periodically the writing of
incomihg data to a disc to read a portion of such data recorded on the disc. For
convenience, the invention shall be described relative to a recordable DVD
30 device, it being understood that the invention is not so limited.
As shown in FIG. 3, once the pause feature is activated, a DVD device can

move the pickup assembly 108 to a selected location on the disc 102. Once the



back an earlier part of the presentation previously recorded to the medi um
Al t hough the nedi um can be video, audio or a conbination thereof, it is
understood that the device is not limted in this regard. For exanple, a 25
recor dabl e WOM13%¢4 ce can record and play video, audi o or RCTEERH} i on
thereof. The inventive arrangenents herei,n i npl ement a pause feature by
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usual ly received at 5.5 Mo/s but can be received at varying rates.
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152 can be ety or near pause Teature is aCtivated. In
addi tion, panﬁefmun'eaa(hcmgat'eﬂ t&kbdtgtuph,as:acahotrbadmgt:s naking platetat this

entering or IeaV|n t.rack buffe 172. er gto FIG 4, after a pause
resume contigifd NosdFta 3 ePigfing gfcle BWQ%%‘%g%{f‘Era#f'errpor arily stop witing
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152 can begawca@asttemormmtcap iwrjtinghdatan cAsriengxample,. ther@VPadeviee came DVD
device Cantgn(')us)clntalrl?n tto?)eijtl%kué% tﬁss%@r Hor%' gﬁ W & the spiral track 16.

Accordingly, the record buffer 152 can begin to store temporarily the incoming

" data. Thereafter, the DVD device can position the pickup assembly 108 over
20 that section of the disc 102 where the recording of the incoming data was
initiated. For purposes of this example, that disc position can be the inner
portion 22 of the spiral track 16. At this point, the DVD device can begin to
read the previously recorded data and can send this data to the track buffer 172.
Data typically leaves the track buffer 172 at a rate of 5.5 Mb/s, but the DVD
25 device can read data from the disc 102 at a higher rate. Accordingly, the track
buffer 172 can accumulate data read from the disc 102. This data can continue
to be decoded and displayed afte'r the pickup assembly 108 temporarily stops
reading and attends to writing data. |
As shown in FIG. 5, when the data in the record buffer 152 reaches a
30 predetermined level, the DVD device can suspend the reading process. With its
supply of data temporarily stopped, the track buffer 172 can begin to empty.
The DVD device can then move the pickup assembly 108 to the spot on the disc



20 that section of the disc 102 where the recording of .the incom ng data
was initiated. For purposes of this exanple, that disc position can be the
i nner port| of the spiral track 16. At this poi ntpcefioAdéos devi ce can
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herei n, the conbi ned average bh% ra e refers t rate of the
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be unabI e to achi eve seanl ess pl ayback and/or recording. As a result, the
DVD deviAe arresuit,r e BVBHdevicedieyires Highrriending anskwiiting speeds to

overcome the inefficiencies associated with the jumping process. Unfortunately,
writiﬁg speed is limited because writing data on the disc 102 is thermal in nature
20 and cannot be easily increased.

Increasing the reading speed is a potential solution. To accomplish faster
reading, the DVD device can increase fha rotational speed of the disc 102 when .
the pause feature is in read mode. Speeding up the reading rate can increase the
average bit rate. As will be further illustrated, however, this procedure alone is -

25 insufficient for purposes of producing a seamless playback because of a second
factor that negatively affects the average bit rate. _

For a given angular velocity of a disc, the linear velocity at an outer radius
of that disc is higher than the linear velocity at an inner radius. As the pickup
assembly 108 moves towards the outer part of the disc 102 during the writing

30 stage, the angular velocity of the disc 102 must be decreased. This is because

the writing speed is fixed to a certain rate.



overcome the inefficiencies associated with the junping process.
Unfortunately, witing speed is |linmited because witing data on the disc
102 is thermal in nature 20 and cannot be easily increased. |ncreasing the
readi ng spe®® §185@4pot enti al sol ution. To acconplish fast ePCT/P08E0698), t he
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device generally nust wite data at a constant bit rate, as suc
restricti oftme. sich & resiriction fursherrqontribetesftorthe overall &WD idewietagechitrate

record S tfa,eth%l wéq'gafg Ig(gta%gie{]g speed to prepare for a junp. Such a 15

restrlc I on further contr o the overall drop in average bit rate
for the entire hﬁaﬁfimﬂhn& it the ihvermtheoadangemantstatifier herery) tthe ®VD

art angerrentd(sewtcgu%P ves t reetln'p ratte r}:?'olg%\e/r% by utilizing its capability to read data at
variable rates. Such a procedure can maximize the overall effective reading duty
cycle. Turning to FIG. 6, flow chart 600 itiustrates the preferred method of
20 operation. The process is initiated in step 602 when a pause command is
received, for example, via the advanced features buffer 136. At step 604, the
DVD device can begin to record data at a selected location on the disc 102 as
shown in FIG. 3. The selected location can be chosen by a user, or the DVD
device can simply begin recording at a location where unused space is available.
25 The DVD device begins recording at an inner radius of the disc 102 and
continues to record along spiral track 16 towards an outer radius of the disc
102. Additionally, recording can proceed until the DVD device receives a pause-
resume command in step 606.
If a pause-resume command is received in step 606, then the DVD device
30 can stop recording and begin accumulating incoming data in the record buffer
152 as shown in step 608. This incoming data will be recorded at the next write

step. The pickup assembly 108 can then jump back in step 610 to the location



device solves the bit rate problemby utilizing its capability to read data
at variable rates. Such a procedure can naxim ze the overall effective

readi ng d Turning to FIG 6, flow chart 600 iJ tes the
pr ef erred%{"ﬁ%&of 20 operation. The process is initiatPgJﬁfshE@f‘?p 602 when
a pause command is received, for exanphe, via the advanced features buffer
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| ocation on the disc 102 as shown in FIG 3. The selected |ocation can be
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any readi'ng ay assocl a noVI N up asse omt he
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- capabi | i tyreselited hBkdinCi rcuitry can generate a clock signal by |ocking onto
the data being read fromthe disc 1.02 and can maintain this lock as the
rot aflPonal spd¥hilereading tnesdata ip stapafldstheddVR devieq;can hegis te| | known in
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can read at an acceleréfed rate until the data in the record buffer.-reaches a
predetermined level which indicates-'that it is approaching or is at maximum
capacity. At step 618, the DVD device can then decrease the rotational speed

20 of the disc 102. Similar to the disc acceleration procéss, the DVD device can
continue to read data at a variable bit rate as the angular velocity of the disc 102
drops.

At step 620, the DVD device can read data at a variable rate until the
rotational speed of the.disc 102 has reached or nearly reached a speed slow

25 enough to allow writing at the proper rate. As shown in step 622, the DVD
device can stop feading, and the data accumulated in the track buffer 172 can
continue to be decoded and displayed as the DVD derce temporarily suspends
the reading process. At step 624, the pickup asserhbly 108 jumps back to the
outer radius where recording last occqrred to begin writing data once again. The

30 DVD device records data at the outer radius until the data in the track buffer 172
drops to a certain level indicating that the track buffe_r 172 is nearly empty. In

accordance with step 628, the pause-resume mode can continue at step 608



15 Wile reading the data in step 614, the DVD device can begin to

accunmul ate data in the track buffer 172. 'As shown in step 616, the DVD
device can read at an accelerated rate until the data in EQﬁrsﬁ@ﬁ?Jsd
buf f er - r ead¥@8U35644y edet er mi ned | evel whi ch indicates thatq

approaching or is at maxi num capacity. A step 618, the DVD device can
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spend nore tinme changing the angular velocity of the disc 102. Lowering the
rate at which the disc changes speeds can lead to | ess stress on the
spindle notor for inproved reliability, |ess power consunBt i on and | ower
noi se 15 WOHBASM on. WO 0155644 PCT1US00130698 14 CLAI KEI/U00EPES o
recordabl e disc nedium device, a nmethgg for pausing a video presentation
conprising: responsive to a pause c @ recording said video
presentation on said 5 disc nediuntat a selected record | ocati on;

responsi ve t oiraa pectardablesdise mediumadedyicpca invethod| foy pausieg mupdéang sai d
recording to read from.said disc nediuma portion of said recorded video

pr esent aPfesentatigh INREFNGe| y varying a rotational speed of said disc

medi um t o i NCERASRSAR tolPpAlLY GHifmBhd, fedbRiihg saIHONRES piédentaion 6reeaiadi ng
and said reading steps. 2. The mnet hod accor di ng to claim1 wherein said

r eadi Bg slisepmediupent erselatted oaeond fasatipy; as sai d rotati onal speed of said
disc mediumis varied. 15 3. The t ho or di . | s ein said
rot ati onal spé’@&"ﬂf“@&f’f BrEeE reﬁ;érﬁ?Lf%nﬂg?ﬁ(&é%k%@ilwﬁéagﬂr%@g‘g&ﬁ ng said
readi ng $é&Rding-to re&d TRSrA @AidDdis€ nddiond a\bartionrofssuidl récoededividgopr oceeds
radially outwardly fromsaid selected record |location on a spiral track
defi ned pyeseatatiafi; &dnedi um 20 5. The method according to claim4 wherein

said rotati On?%leéﬁ\?qu vgiyiﬁghq'ofgtﬁﬁlal Mdlﬁfhéléd d O@@ﬁﬁf’h t@incréisd drpadi ng

step relative 10 sard recording step. 6. e met according to claim4
wher 40n seekhgedivrate throughpat tbrssaid wicottting andlsaidraading stepss from sai d
sel ected record location to the end of said recorded video presentation
wi t hout any ski pped segnments on said disc nedium 7. A recordable disc

medi um syst emrpé GhethddHceBrding télBRIAMCAMREEI isaTtl readingr $t8p g pedbrmedli Sc
medi um recorder responsive to a pause command for recording said video
pr esent acpoeursentiypg saidsetational spead of said discomedinm ivarkdat i on;

15 3. The method according to claim 2 wherein said rotational speed of said disc

medium is continuously varied during said reading step.

4, The method of claim 1 wherein said recording proceeds radially outwardly

from said selected record location on a spiral track defined by said disc medium.
20

5. The method according to claim 4 wherein said rotational speed of said disc

medium is increased for said reading step relative to said recording step.

6. The method according to claim 4 wherein said recording on said spiral
25 track is continuous from said selected record location to the end of said recorded

video presentation without any skipped segments on said disc medium.

7. A recordable disc medium system, for pausing a video presentation

comprising:
30 a disc medium recorder responsive to a pause command for recording said

video presentation on said disc medium at a selected record location;
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di sc player responsive to a pause resune command for periodically
interrupting said recording to read fromsaid disc nedium r@ of said
recorded vi YOI ent ation; and a disc controller for seﬂ%éfﬂ&'} "3 arying
a rotational speed of said disc 5 nediumsto i ncrease an average bit rate

throughput for $gisg giareTespihshttcdipdusé aslima caiftRand for pipdic@fyr dabl e
di sc medi um system according to claim?7 wherein said reading step is
performed intercuptiransaid recorduigctor readtframaiaid gissdmediugna gomtiere of seidnedi um i s

vari Ed'roﬁéﬁzgﬁddﬂ%eg@ég%p%ﬁ%ngéﬁ%g"gﬁ?‘gi um system according to claim8 wherein

sai d ¢ nediumis continuously varied during

sai d reading s4 dizc comtrdller fdrselaxtiveRaAirl & ¢otitidhainapasdt (feaid @mcdi ng to
claim?7 wherein said recording proceeds radially outwardly fromsaid

sel ect & reedium todrarpase am axeragpgikitrate thrauohept ¥@o§%‘§/ regardingj and saidi um

11. The re&gpﬂ&ﬁét% gi sc nmedi um system according to claim10 wherein said

20 rotationa 26l of said disc mediumis increased for said readi ng step
relative to said recording step. 12. The recordabl e disc nedi um accordi ng
to claim1Q wherein said recording on said spiral track_is continuous from

sai d sel ecBed r B resordrble dise mediimesystgmypccadingtoclaim 4 wherein gaid
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10 medium is varied. :

9. The recordable disc medium systé_m according to .claim 8 wherein said
rotational speed of said disc medium is continuously varied during said reading
step.
15
10. The recordable disc medium system according to claim 7 wherein said
recording proceeds radially outwardly from said selected record location on a
spiral track defined by said disc medium.
11. The recordable disc medium system according to claim 10 wherein said
20 rotational speed of said disc medium is increased for said reading step relative to

said recording step.

12. The recordable disc medium according to claim 10 wherein said recording
on said spiral track is continuous from said selected record location to the end of
25 said recorded video presentation without any skipped segments on said disc

medium.
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