1 30 April 2004 Apparatus for reproducing information from data-carrying disks. This invention relates
to apparatus for reproducing information from data- carrying disks having recorded areas of varying
size and/or characteristics. Conventional CD players are well known. A CD disk, arranged in
accordance with the so-called "red book" standard, iricludes an area carrying playtscik pat2ecd a
table of 5 contents ETOC) area carrying index information for the recorded area. The TOC information
indicates (BPSHBY OB B IRE I G PRH ST R Ah BB ESH BT Ve of the recorded area. In order to
play back the CD, a conventional CD player first accesses the TOC area and reads the index
information therefrom, before accessing and playing back from the recorded area. CD-recordable
(CD-R) writer/players are also well known. A CD-R disk may 10 be recorded over once, and only
once, although it may be recorded in stages. A partially- recorded CD-R disk is referred to herein as an
unfinalized CD-R. A specific finalizing process is required in order to convert the CD-R disk into a

finalized disk which may e playen Pagkd0 @ SHMERRARRCL RIRYSS iArérRaR N HoAianaged in

accordance with the so-called "orange book" standard, includes a recorded area corresponding to the
playback &fe aetHiske bayise 15 aifgd afepseef 1 BENE sietraftoa @R EREyi4iTOC area which generally

remains unwritten until ébﬁﬁ%ﬁfi@@{a‘?ﬂf@@%ﬁ RFOGIABRER ey 8182 iR Whigh.ceMals index

information even when the disk is unfinalized, which information is written in the TOC area when the

disk is finglithedre TR B T doeenkd shrdniAnBc Brlesorrec ieNr vikgcPlay baskadatip et stblingfarea
specified i, hen16eFBe9krSlandath AR hRrSiRreioeRY aRvestRaLCDIIaYETe GaRpalLd.access

this area. Furthermore, the PMA’is [ocated in an area of an unfinalized CD-R in which no data is

recorded, Bher e dhetrar Al ke dstrarksttidednspied debd wlaymis hiesrp bthedeesedsd ppa bbD-R
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pre-groove) information, whereby the location of the PMA may be detected by a CD-R writer/player.
The ATIPiEgpsidtoBRavEdIRSEPMdiRit srst BB BIBSbackBevethB secridedathventional CD

playe_r cannot detect th@D[?é%RPa\fﬂe o) R/_rifgf?ﬂiﬁ | rhf@&l@&%@l %6%99@%@%[@&%? the _
location of the PMA cannot be readily determined. 2 30 April 2004 Since the index information, which

is oth@rwibe ?%Hq’?érﬁvﬁ{é’m&n% only once, although it may be recorded in stages. A partially-
recorded CD-R disk is referred to herein as an unfinalized CD-R. A specific finalizing process

is required in order to convert the CD-R disk into a finalized disk which may be played back
in a conventional CD player. A CD-R disk, arranged in accordance with the so-called “orange
book™ standard, includes a recorded area corresponding to the playback area of the CD disk

15  and referred to as a program area (PA), a TOC area which generally remains unwritten until
the disk is finalized and a program memory area (PMA) which contains index information
even when the disk is unfinalized, which information is written in the TOC area when the disk
is finalized. The PMA is located in an inner part of the disk, which is inside any recording area
specified in the “red book™ standard, and therefore many conventional CD players cannot

20  access this area. Furthermore, the PMA is located in an area of an unfinalized CD-R in which
no data is recorded, other than the PMA. The CD-R includes a pre-groove which can be
detected by a CD-R writer/player, but not a conventional CD player. The pre-groove includes
ATIP (absolute time in pre-groove) information, whereby the location of the PMA may be
detected by a CD-R writer/player. The ATIP consists of a frequency modulated wobble of the

25  pre-groove. Because a conventional CD player cannot detect the pre-groove, the ATIP
information cannot be accessed, and therefore the location of the PMA cannot be readily

determined.



necessary for playback, unfinalized CD-R disks generally cannot be played back by conventional CD
players. A solution to this problem is to provide the conventional CD player with the 5 necessary
means to reach the PMA, to detect the pre-groove and to read the ATIP. However, such a solution is
not cost-effective. United States patent 5,351,226 destribes a CD player which is capakpeib0ptaying
back unfinalized CD-R disks. In this arlgngement the jndex information s built u 15 before a disk is

played back by scannirig s Peciif HiRe RS RPegssLsr JroRL e FMArid area is

carried ouideceieigcion pighhieguanayisisn@Dabighiendssviiendimenstglied teearsed area is
reached. The ap Féoarat%jﬁ] T@fjumps into the end track of the recorded area, reads out sub-code
informatiof th&rEH BrAfFGIn the relative time within the end track is ascertained, and a further

jump to the start of the angkigick is tlﬁ@@%b[e@dmtﬁwﬂﬂ@é sidlrcodatioharaatipn for #iehehe track.
Next, sub-code data is read out from Itimate track, and 15 each of the eding tracks in
turn, i orBEF S BAMBBYR 5, W?m rﬂﬁtﬁ%ﬁﬁwa@ S0V ARAAN 28RS gﬁ@n%ﬁl%’ﬁ}éefrlayed
back, eveputhroagblitiena dsoocmgextitiorenation recorded in the TOC area of the disk, and even
though the CD player i | e to accesst The roc buildin inde rmation by
scanning the disk shou mﬁ?g%%tﬁﬁpﬁg%?a &1%%%% ﬁg é)mggl gﬁ%@ %Fﬁpﬁgﬁ: have to wait
long perioglay2{} bathrerdmalfsdaliped GiskR Bﬂhiba@b&hgemaﬁgﬁ;@ﬁdkbemfhﬁndlmﬂisﬂmmmjﬁx
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time is not kno to within 2 at deal of a curac for ex |$1 ?Pg E go[%dﬁ% g%qever, the total
playing urﬁec% 66%%{?? 8 TEREPRES 8‘&“1 R ERAMHPIE R OKAT TP H K Bito which
the copyirgds tmmmﬂcwmffdrhas@qtdtaldﬁiank atetcguatho thlatiotadplayingitinhe, cadigackvigl expect
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|nformatlomfmmﬁaupnrfdhmsmdnmglmﬁmctmha;o&ed.:meds h@mepafﬁ)rﬂwﬁaél' Reutinibe recdrdead disk, in
Whicfycasg o O T, il RIS, RN SRS ANGhi DRSS NG RRRISS AN 359, geeur-
unfinalized CD-R can still be played back, even though there is no index information recorded
in the TOC area of the disk, and even though the CD player is not able to access the PMA.
The process of building up index information by scanning the disk should
preferably be relatively short, since it is undesirable for a user to have to wait long periods
20  before an unfinalized CD-R can be played back.
On the other hand, the index information should desirably be accurate. For
example, a high degree of accuracy in the determination of the total playing time of the
recorded area is desired. The reason for this may not be immediately apparent, insofar as an
unfinalized disk may be played back fully even if the total playing time is not known to within
25  agreat deal of accuracy (for example, £ 5 seconds). However, the total playing time is
important if the disk is to be copied. If, for example, it is known that a disk onto which the
copying is to be performed has a total blank area equal to the total playing time, a user will
expect that the information on the disk to be copied can be accommodated therein. However, if
the total playing time is incorrect, a part of the information to be copied may be lost.
30  Furthermore, the index information built up in the scanning method may be used to prepare
the TOC on the recorded disk, in which case such information will also be incorrect, and
further recording problems may also occur.
In United States patent 5,351,226, it is estimated that the end of the recorded

area is detected to within 20 data track crossings. This corresponds to approximately 2'5 to 6



In United States patent 5,351,226, it is estimated that the end of the recorded area is detected to
within 20 data track crossings. This corresponds to approximately 2%Z to 6 3 30 April 2004 seconds
of playing time, depending on the radial location of the end of the recorded area (with a constant
linear velocity (CLV) system the amount of playing tine per track crossing increaseS@sa fhg 260drded

area increases in sjze towards the outer periphery of the disk). It would be desirable to detect the end
of the recOTIBR AP UmeatlsraBges B Redd %@).Osamoa&fl&ma%(\fvﬂw EFROHSHSUER tHE!

invention thesesismnavidedeannaratus\ipsysepratdeingunfemationgiant gatareakyiogaisks having
recorded areas of varying size, wherein said apparatus comprises scanning means arranged to: scan
a disk codf$efPit*dé rf??é’rgﬁé Y MBI AL ANRESa R e REr R ﬁi%@%my in the

area of the,deliestedesipgiRxisn@ie @b tadetatt theodl eactolithe 1eeeitdedaiea vittgreaier
accuracy. The apparatﬁof the inventign is thus able to detect the end of a recorded area relatively

quickfy, and with a desitRAGEHEE B AHLOPSAPRY B AN EBURAS T RSP HESE APBREAR I HOENtion
there is preyidddappaiiittafonreprodueingrinfiomiadiorhirany datargadryiog ditksrhiagngeecorded
areas of varying 15 characteristics, wherein said apparatus comprises scanning means for reading out
data from & SUCHILP BB CATHRICHS SYREP TS (AR H1RESHSFmation for the disk, said scanning
means being arranged toajundishexesschy disHatdth thecdriefiinedridde aralsappricachaulydatal at said

predetermined intervals to detect partial index information for the disk, to analyze said partial 20 index
formation. 10 jump to SFAES T D HERENEIR QbR IR F A ROt O Bkt SELBET At of sl
analysis, and &0 tlead @ut chtadnsaldgteanpeaetaratga to detect said missing index information. The
apparatus of the inventign is thus able tﬁ detect at Ieag}epa}ﬂg'al in%c}ex inﬁ%rm tic%n whilst a scanning
algorithm including jumpLStPEARtE RIS A RYOLE i EAARLG ACiSH DY T8 dtSRY thE Emount of
time in whielataltthedekiredriddexhinfocsatiale graydiaduuitaesp. To complete the desired index
information, only the m'hssin index info mafticr)&lis then refq[Hired. P eferﬁblg,iéhe Siz (?f the recorded

area is still to be detectlHASFTSRAcE With a Turther aspect of the mvention there'is provided apparatus
for reproducing information from data-carrying disks having recorded areas of varying
15  characteristics, wherein said apparatus comprises scanning means for reading out data from
the recorded area of a disk in order to detect index information for the disk, said scanning
means being arranged to:
jump across a disk with predetermined intervals, to read out data at said
predetermined intervals to detect partial index information for the disk, to analyze said partial
20  index information, to jump to an area in which missing index information is judged to exist as
a result of said analysis, and to read out data in said jumped-to area to detect said missing
index information.
The apparatus of the invention is thus able to detect at least partial index
information whilst a scanning algorithm including jumps at predetermined intervals is carried
25  out, thereby reducing the amount of time in which all the desired index information may be
built up. To complete the desired index information, only the missing index information is
then required.
Preferably, the size of the recorded area is still to be detected whilst the
scanning means jumps across the disk with the predetermined intervals. Accordingly, at least
30  an approximate size of the recorded area may be determined by means of the jumping with
predetermined intervals, at the same time as the partial index information is detected.
Further features and advantages of the present invention will become apparent

by reference to the following description of a preferred embodiment of the invention, which is

given by way of example only, made with reference to the accompanying drawings, wherein:



scanning means jumps across the disk with the predetermined intervals. Accordingly, at least 30 an
approximate size of the recorded area may be determined by means of the jumping with
predetermined intervals, at the same time as the partial index information is detected. Further features
and advantages of the present invention will become &pparent by reference to the Bfllaywiiig2004
description of a preferred embodiment of the invention, which is given by way of example only, made
with reference to the acc§BanyiAgERRGS. WHEHAR 24 B5TApIIvs6 o 2EsgiPcid disthematic
illustratioreafhad idcptayhini@aegareiance with an embodiment of the invention; Figure 2 is a schematic

illustration of selected areas of a CD-R; Figure 3 is a schematic illustration gf a_coarse scanning
method used by the 5 ABPRFatUS %f“th‘@'??r%%geiﬂsitﬁ@té?ﬂi%,s ﬁﬁﬁ&ﬂ?@f%’f’?ﬁﬁémaﬂc illustration of a
scanning step in which Pgsig ingeshdafarnalicnis setdeledJpy appaiaiy sistaecoredbgenyith the
present invention. Fi rilre 1 illustrates a CD-R 2 being played back in a CD player 4 in accordance with

this ePbofRREATSAhRSRIEM AT D3 yer 4 includes an optical pick-up unit 6, 10 whereby

information is optically gtesiecidy ahrseinbadntreflestethitonndrtepmatiticlaydssinghaicisk 2. The
on a radial sledge mechanigm 8, wherehy the optical pick-up unit 6 is

optical pick-up unit 6 jsngcate% bé/
scanned HRPJS SIeRe S LY AP FBATERA LR BB ABHBICSHRG B¥ RIS b ntrol unit 10 decodes
high frequency electroniggsignRisl gusipiat geTrRie b by ¢hitanpticadlpitk qDuUsliyer drid scudifddadbe radial

position of the sledge 8. In additign, the decoder 15 and conrol unijt 10 performs. g servo control

Runcion (01 L 4B IRTETROB A2 VT L5 18 et oF SR PSS GILRPS eI RRBAPA processor
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pick-up uniptGeal@isignaledit oandheitfoldebeatatidiptaithen pifthe statgertit Iidaddinmenniscafeadaiaiary HF

detegion gril%n&)ln]fr%l unit 10 performs a servo control function for a spindle motor 12, whereby the
speed of rotation of the disk 2 is regulated. A processor unit 14 processes the data emanating
from the decoder and control unit 10, controls overall operation of the CD player 4 in
accordance with information input by the user, and outputs a useful data signal to be used for
example by a computing device or an audio playback device.

20 The CD player 4 in accordance with this embodiment of the invention also
includes a high frequency (HF) detector, which receives an output from the optical pick-up
unit 6 whilst the pick-up unit is reading out, or attempting to read out, data from the data track
of the spinning disk. High frequency signals detected by the optical pick-up unit 6 are signaled
from the HF detector 16 to the processor unit 14 by means of a binary HF detection signal 18.

25 Referring now to Figure 2, an unfinalized CD-R is shown in cross-section
between an inner periphery 20 of the disk and an outer periphery 22 of the disk. A recorded
area 23 is located between a known start location 24 and an unknown end location 26. The
PMA (not shown) is located between the inner periphery 20 and the start location 24. The
recorded area 23 includes one or more playback tracks separated by track boundaries. Outside

30  the end 26 of the recorded area, an unrecorded area 28 exists in which only a pre-groove
exists. In contrast, in the recorded area 23, a data track exists, the data track consisting of
unerasable binary data markings, previously written onto the CD-R by a CD-R writer, which
are coincident with the pre-groove in the recorded area 23. The data track is in the form of a

spiral, and includes both playback data and sub-code data. The sub-code data includes, in what



25 Referring now to Figure 2, an unfinalized CD-R is shown in cross-section between an inner
periphery 20 of the disk and an outer periphery 22 of the disk. A recorded area 23 is located between
a known start location 24 and an unknown end location 26. The PMA (not shown) is located between
the inner periphery 20 and the start location 24. The fecorded area 23 includes ongoipare fdyback
tracks separated by track boundaries, %itside 30 the end 26 of the recorded area, an unrecorded area
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CD-R writer, which are coincident with the pre-groove in the recorded area 23. The data track is in the
form of a téﬁﬁéﬂfcgﬂﬂai‘ﬁ%W&%W%Bﬁ?&fﬁépgﬁ%u‘&%éﬁﬁ3%%8%%@8 et hetes, in
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playback track . boundaries and_which jndicates a playjng time within the entire recqrded area 23, and
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area 24 and a first track boundary 30. The secopd. third and fourth playback tracks span the first track
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track, the fidimtragksi6 thistexandle, shaasdhrededitfedra&k boundary 36 and the end 26 of the
recorded area 23. In the fqllowing description of the scanning procedures used to byild up index 10
formation. 1t should DO RO e oS3 A5 T BTG AT o b TR Srcoss
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to the radial location as the optical scan islé erform?(d.. A first, coarse, scanning pro gss used by the
; o SRR from the
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start 24 ofvthieciecapgaspeseatoliheBdidieoCidi gayeahd iptiapabla of peftomeihg random access, by

jumping (i.e. moving th%stll(%s ge 8) to a radial location até\/gica1 it is esti atﬁ-d(glrgz;}g3 he lgesire absolute
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during thidloseasel sc@nning priacdssprattbihe wwarecardea aréa28lis sletettedf thhedasnréedrded area
28 I§ ete&%gci.]!laé/éjbe HF detector allf)il.e'lz) e use of the HE 20 detector 16 provides mcreas&cei speed of

detection of the unreg(l)ar &d a{?ecaa%omparg%f O Wal r%ndom access, by Jumping (1.¢. moving
sledge 8) to a radial location at which it is estimated that the desired absolute time in the
recorded area is to be found. Such jumps are performed with predetermined intervals during
this coarse scanning process, until the unrecorded area 28 is detected.

The unrecorded area 28 is detected by the HF detector 16. The use of the HF

20  detector 16 provides increased speed of detection of the unrecorded area compared to waiting
for a signal to be sent from the HF decoder 10 to the processor 14 indicating no data to be
present, whereby one or more attempts to read out data from the disk are required. Instead, an
HF signal is detected by scanning along the data track while the disk is spinning, to indicate
the presence of the data track. In the unrecorded area 28, on the other hand, due to the absence

25  of the data track, no HF signal is detectable, and a binary signal appropriate to the presence or
absence of the HF signal is sent by the HF detector to the processor 14.

In this example, the predetermined intervals used throughout the coarse
scanning are equal, and are set at approximately the order of two minutes of playing time each
(approximately the average track time of a CD-R). However, it may be desirable to use

30  initially larger, but gradually decreasing, predetermined intervals across the recorded area, to
increase the speed of the scanning process in view of the increased likelihood of finding the
approximate end of the recorded area as the amount of possible recorded area decreases.

In the coarse scanning method illustrated in Figure 3, the optical pick-up unit 6

of the CD player 4 is first moved to the known starting point of the recorded area (which is



for a signal to be sent from the HF decoder 10 to the processor 14 indicating no data to be present,
whereby one or more attempts to read out data from the disk are required. Instead, an HF signal is
detected by scanning along the data track while the disk is spinning, to indicate the presence of the
data track. In the unrecorded area 28, on the other hathd, due to the absence 25 of fiteAdaiaatadk, no

HF signal is detl?c
&

tapble, and a binary signal appropriate to the presence or apsence of the HF signal is
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coars® s IthSd Lt A& R ure 3, the optical pick-up unit 6 of the CD player 4 is first
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"red book"), at an absolute timing in the recorded area of 0:0:0, or slightly more (e.g. one, second
more) to ASHHEF RO e BLEHiSE BUG e G ol BRSNS THECSBh
pick-up unihfa duintpedatuitiaakp sdateniiield stk onfopasivanifc(adigstivatadk abatviatiie of
2:0:0 minuges), and an output from the pick-up unit 5 is prqocessed by the H tector 16, At position B,
i the exell TR HRRS e (1 ko e P I HBSHEFo W s 4
contiuesiidqaricaon libe sehupadanitoisineleassede tatdacddute datgdnam thpwdaiat@cknand then
reads out index information, includjng the track number and the relative time within the track, from the
ub-cotie HR B AT IAER oA AATHERILE MSHALERD AL SULRRo 00, K AUAGs
predetermined 3t@nsadume? 10 fastion Gifancgbsgiuteisig astipogiathad 40 dhiofites)candial
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track, the tslhen carried out, when the information is attempted to be read out from a data track, the HF
detection signal 18 indicates that the present position is outside the recorded area.
Accordingly, no attempt is made to read out index information at position F. Once position F
has been reached, it is known that the location of the end 26 of the recorded area is between
20  the last access position (position E) at which the recorded area was detected and the first
access position (position F) where the unrecorded area 28 was detected. Accordingly, once the
unrecorded area 28 is first detected, the CD player proceeds to a fine scanning mode, in which
the end 26 of the recorded area 23 is detected with greater accuracy. In this mode, jump
intervals are decreased to be smaller than the largest intervals in the coarse scanning mode (it
25  1is possible that one or more relatively small jumps may be made in the coarse scanning mode).
In a fine-scanning algorithm used in this embodiment, the optical pick-up 6 is first jumped
back to the last known position in the recorded area (position E), and from that position,
jumped forwards by half of the predetermined interval used in the coarse scan. In this
example, the jump forward from position E is therefore an estimated one minute jump
30  forward. If the recorded area 23 is detected at the jumped-to position, a further jump forward
is carried out at half of the previous jump forward, thereby locating the end of the recorded
area to even greater accuracy. On the other hand, if the unrecorded area 28 is detected in the
jump forward, the optical pick-up 6 is returned to the last known position in the recorded area

(position E), and a further jump forward, at half the previous jump forward, is performed. This



detection signal 18 indicates that the present position is outside the recorded area. Accordingly, no
attempt is made to read out index information at position F. Once position F has been reached, it is
known that the location of the end 26 of the recorded area is between 20 the last access position
(position E) at which the recorded area was detected and the first access position (pgifiahFopwhere
the unrecorded area 28 was detected. Accordingly, once the. unrecorded area 28.is frrs detected, the
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If the recomdech&reagﬁtl&deteﬁled aaﬁﬂng jumgpéadp osidanha foshomn) umrahﬁ@ﬂ/vaédmﬁee@rd&ﬂ out at
half of the ump forw her Iocatln the end oft recorded grea to even reater
ccuracy B e SR e A1 e O RO BH B 1 R e oD oo S bptcal
pick-up 6 mg@ﬁurﬁedtﬂmﬁh&é@sﬂolana\ﬂmmt@rbseqﬁk@remdedtanqas (pibitiahchracetdcfutber jump
forward, at the prevjous forwar rformed. This 7 30 A il 2004 Ss is conducted
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unrecorded %%IS detected and the last known position in the recorded area would provide a
quicker afgorlt% RE%%¥en found that two subsequent access attempts within the unrecorded area,
which is possible accormngetelmwekdashalfqdrﬁpekmaknmuausetetralsemcgmmrmﬂ@fdimlmotor 10 to

becqgre unreliable. Retrievin serv Pn(t{ol of the Hroltor 2 |s e-co mrn Therefore, the fine
%H é) Iﬁ% 1S Ca 1ed ou (0) 1ne the locatio € en COI‘ (}great
scanning ritlm’ iS designe S'ERsE any accegE S e unrecor ed area 28'1S immediately

followed byigrires pesktarmikedwegparbbhtihersegoitedlages iof maintain wagvbe further improved

by operating the CD player in normal playback mode, and at normal playback speed,
continuously from the most outward position in which the recorded area has been detected
during the jump scanning processes, to read out the sub-code data until the unrecorded area 28

20  1isreached, at which point the end 26 of the recorded area is detected to a high degree of
accuracy. Such continuous playback may be carried out, in order to scan the recorded area 23
at the approximate end of the disk, instead of the above-described fine jump scanning
algorithm entirely. Alternatively, the above-described fine jump scanning algorithm may be
carried out to determine the location of the end of the recorded area to a predetermined degree

25  of accuracy, such as to within half a second of the total playing time, followed by the
continuous playback process whereby the end of the recorded area is determined to an even
greater degree of accuracy. Thereby, in the worst case the added scan time due to the
continuous playback process is only half a second whilst the end of the recorded area is
determined with high accuracy. The choice between whether or not the fine jump scanning

30 algorithm method is used, and to what degree, depends on the relative timing benefits of the
two fine scanning processes. In any case, both fine-scanning processes can be used to provide
a high degree of accuracy in the location of the end of the disk, since in both processes, the

disk is scanned along the data track..



control of the motor. In the above-described fine scanning mode, iterative and gradually smaller 15
jumping is carried out in order to determine the location of the end of the recorded area to within a
predetermined degree of accuracy. The degree of accuracy may be further improved by operating the
CD player in normal playback mode, and at normal pl&yback speed, continuously fBomAiré poo«t
outward position in which the recorded area has been detected during the jump_scanning processes,

to read out the sub-cod® ASEHNGHRYhE dneatoraancsrty 8y fheasetided Al iadiftihe end 26 of

the recordedeaigads @eieciea dalagiigh degiaadt acci@gyschushisriinbiousdiyhaekbrayde carried
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]
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scanning algexithformaydpeare Asiec Ui dotesminentiiedeeation eédhebendnakihgoicapriggapea to a
predetermined degree 25 of accuracy, such as. to within half a second of the total playing time,
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an even ghsaieafearekeatResuraas Whiielhe sedbeiwack dasedbiaassdathad)) fhinehitdertokhe
continuous pla bac§< process is o %h f a second w ils@ﬁh?ﬁeng of the recoﬁrﬁﬁiged area is _determined
with high 888&&89. RS BIS{ SSPEHTRE SPREY the AHE P RSB SIS ethod is
used, andihe Wwhahdegiebodepends oy the selatiiddireingybemeditsiofithe tdhlneBeRwirg processes.
In any case, both.fine-scanning prqcesses can be used tp provide a high degree qf accuracy in the
(ocation of S8 AH DB TG0 HHCH Y s DFORESLE Shhen kR LB Aoy o AGCbmck .6 30
Aprill 3004l dreted By aoavyiardg tiur erdslonoaibs dnd pbibidketardedippemids foadchesinddtermined to a
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The coarsafscanring fpretegsade seiked smglabigHowdgeiralz brabbve, (tvitapadiaglar exaiiple

shown WealsS REICN B s ek Rolpdan 26 (bymeats ol e e
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witipthe fith reck etectedat eliner 91 RoSRNS . AREY HPWRYEL J15.RPRINNL FLLDG: sgpnd rack
ounaary was no
least four seconds including any pre-gap, it is preferred that a location within one to three
seconds of a known track boundary (in this case the third track boundary 34) is accessed. This
ensures that the missing index information from the correct track accessed immediately even
though the length of that track is unknown. Such a jump-back access is performed for each
20  playback track for which index information is missing, in reverse order.
Once the coarse scanning process, the fine scanning process and the missing
index information scanning process are carried out, the total playing time in the recorded area
is known to a desired degree of accuracy along with the remaining index information
necessary to play back the unfinalized CD-R disk 2.
25 It should be mentioned that various alternatives are envisaged in relation to the
above-described embodiment.
In the described embodiment, index information is detected during the scanning
process in which the end of the track is located. Alternatively, all index information, other than
the location of the end of the recorded area, may be detected solely in a missing index
30  information scanning process, similar to that described above, following the detection of the
end of the recorded area.
In the described embodiment, an HF detector is used to detect a jump into the

unrecorded area. Alternatively, the servo control of the motor may be used to detect the

unrecorded area. Namely, when the speed of the motor exceeds a predefined range appropriate



10 detected. By analysing the track numbers, it is possible for the apparatus to determine for which of
the playback tracks index information is missing. In the example shown, the index information for
playback track 3 is missing. However, the end time (corresponding to the third track boundary 34) of
the track is known. Therefore, a further jump is perfortned from the final position of 3hefnid Ze@hning
process (position L) to a position within the third track 15 (position M). Since the "red book" standard
pecifies 11408 HAE 56LIR ALV IehEIBPLACTEsSeR CEaBhas Lo R B e e

preferred thaicattagatigi witkicoand tedhiee bsesosdhed Fknawniaakibeudasi{ik diigaase the third
track boundary 34) is accessed. Thi ensureisagha th%&sﬁgﬁg index information from the correct track
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performeddad eachROrplaybade tiaakfar whichdndexenfesnation iscaissing, boeiexekdr@rder. Once
the cqarse scanning process, the fine scanning process and the missing index informatjon scanning
procebs Ao SAVEEPOUL TSt SEAREFBHE e NP pheis VB SRRt et Mk Tebree of
accuracy alomng witkibefenasingddddexirformginoxienessasidorgisydback the unfinalized CD-R disk
2. 25 It should be men'gonfgg i

hat various. alternatives are envisaged in relation tQ the .ahove-described
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in which tihgnaoeh at tbs iaaksaloeatpidyAdtemativelychll thdeshtfamnatiadiabDHesdharinghedaaation of
the end of the recorded areg, may be detec lely in a missing, index 30 information scanning
orocess, AP LS ST BBV o1 S P TaREH G TR HEGF e BBt G, 10 the
desaribedteobaditherhdofitie deiadat iscusppiexdaiedyaflopddtoytadindvesoidedaitad

Alternativel Lhe se%vo ontrol gfféhe motor may be used to detect the unrecorded area. Namely,

when the $) i By ff‘f&f&bg 888U% a predefined range appropriate 9 30 April 2004 to the radial
location at which a randidra iaceatis @ad ditemplcingnadedhisinay doadeliteieD piayeaiebinat the

;;‘t;ef;rd ea{j]sa'f%%ahﬁ‘é }?g%ﬁhﬁeé"rﬁﬁi%d 'eglfﬁtﬂﬁfg?' i Q-%gﬁﬂ%ggﬁﬁaﬁﬁéﬁf gg%ﬁ%lrjtgyst 55%:1‘1}&%% oder 10
predetinéd périod tfolowihg the start of a‘rando ess réad attempt may also gtected to
indicate tie endecorded appardtavihdeennerchethod Hdwessr bhidthupfdhaskealiginatives age
Consligi eregelr%(snsnge ,iggr? Ia s,lg %%fﬁlge?ﬁlw %Iggi'gyte Elnc%%es where any data carrying disk is damaged in
some way such that index information cannot be read, whether from a TOC area, a PMA area
or another area. The invention may also be usefully employed in the reading of unfinalized
CD-rewritable (CD-RW) disks, by means of conventional CD players which are unable to read
a PMA area thereof.
20 Further modifications and variations may also be employed by the person
skilled in the art without departing from the scope of the present invention, which is defined in

the accompanying claims.



locate the end of the recorded area, even approximately, is increased. In the described embodiment, a
coarse scanning method is used in which random access jumps are employed. Alternatively, the
continuous radial HF scanning method described in United States patent 5,351,226 tnayriie etdployed
as the coarse scanning method 10 to locate the end of the recorded area approximately, followed by a
fine scanning method similar to that described above. The invention may be implemented not only in
conventional CD players, but also may be usefullyc? ployed in other data-carrying disk playback
apparatus, including CD- R reader/writer apparatus. The scanning method, whereby build up of index
information is 15 performed, can also be usefully employed in cases where any data carrying disk is
damaged Jﬁé?ﬁ%-way such that index information cannot be read, whether from a TOC area, a PMA
area or another aréa. The invention may also be usefully employed in the reading of unfinalized
CD-rewritable (CD-RW) disks, by means of conventional CD players which are unable to read a PMA
area thereof. 20 Further modifications and variations may also be employed by the person skilled in
the art without departing from the scope of the present invention, which is defined in the
accompanying claims. 30 April 2004 10 CLAIMS: 1. Apparatus for reproducing information from
data-carrying disks having recorded areas of varying size, wherein said apparatus comprises: a high

frequency detector to determine, depending on a high frequency signal produced during scanning,
whether an area of the %‘f(aﬁaet}lﬁg%s,rcg rrl%g B bl}go\?fgﬂéfiﬂléﬁ%rﬂ Crlgjégd?ag%ma%é%ssg%ﬁlr?’ g means
arranged tecosdahazcdiskf casy sel\site detectitheaghabphatiecardedsxea approximately, depending on
the previoys recording determinatio the high frequency gdetector, and - scan the disk finely in the
arecrof th HA R Sl S S S e R O B R R e ey
10 and wheseainitpevdeaheing meaobtis disdrigacd-stajumihacossithslgdiséerioaetdet fhedresence or

abselgce of the.recorded area at %elected
scanning means arranged (0]

- scan a disk coarsely to detect the end of a recorded area approximately, depending on the
previous recording determination by the high frequency detector, and
- scan the disk finely in the area of the detected approximate end, to detect the end of the
recorded area with greater accuracy,

10 and wherein the scanning means is arranged
- to jump across the disk, to detect the presence or absence of the recorded area at selected
intervals of the disk, during the coarse scanning, and

to read out a sub-code at said selected intervals, in order to detect index information for the

disk.

15
2. Apparatus according to claim 1, wherein said disks carry data in recorded data
tracks, and wherein said scanning means is arranged to scan along a data track during said
coarse and/or said fine scanning.

20

3. Apparatus according to claim 1, wherein said scanning means is arranged to

- analyze said detected index information,

- to jump to an area in which missing index information is judged to exist as a result of said
25  analysis, and

- to read out a sub-code in said jumped-to area to detect said missing index information.



intervals of the disk, during the coarse scanning, and to read out a sub-code at said selected intervals,
in order to detect index information for the disk. 15 2. Apparatus according to claim 1, wherein $said
disks carry data in recorded data tracks, and wherein said scanning means is arrarigedinlxt¥4 along
a data track during said coarse and/or said fine scanning. 20 3. Apparatus according to claim 1,
wherein said scanning means is arranged to - analyze said detected index information, - to jump to an
area in which missing index information is judged to %xist as a result of said 25 analysis, and - to read
out a sub-code in said jumped-to area to detect saidlmissing index information. 30 April 2004 11 4.
Apparatus according to claim 1, , wherein said scanning means is arranged to jump across the disk in
the area of the detected approximate end, to detect the presence or absence of the recorded area, at

selected ifitervals of the RK HHFAGSEIAAE SBARNing e % Wi RIS S GRRY Y AFAGE L fine
scanning hehpoasroaligletiak theHargesthinterdatsduse dpgusidghatide e@atsgeseanmingeSendpparatus
according to claim 4, wherein the jump intervals used duyging the fine. 10 scapning generally decrease
Gring the TS AR ACE AT St UECT TV el Bahrs S A TP G £ loring the
fine scanpingideerarseethtilbanosit dimatihenandeiipsraterdashamadigsbresriatatiecitourild
predetermijned degree of accuracy. 7. Apparatus according to claim 1, wherein said scanning means is
arranged ' Eﬁﬂﬁr%ga?ﬁaﬁﬂ?@%canning to detect a part of the recorded area which is the close to the end
of 20 the recorded area, to jJump from said close part in the direction of the end of the recorded area to
a jumped-to-part, and if the recorded area is not found in the jumped-to-part, to jump from said
jumped-to-part in the direction of the said closest part. 25 8. Apparatus according to claim 1, wherein
said scanfiing means isAgipangedat@ording to claim 4, wherein the jump intervals used during the fine

10 scanning generally decrease during the fine scanning.

6. Apparatus according to claim 5, wherein the jump intervals used during the fine
scanning decrease until a position at the end of the recorded area has been located to a

15  predetermined degree of accuracy.

7. Apparatus according to claim 1, wherein said scanning means is arranged

during said fine scanning to detect a part of the recorded area which is the close to the end of
20  the recorded area, to jump from said close part in the direction of the end of the recorded area

to a jumped-to-part, and if the recorded area is not found in the jumped-to-part, to jump from

said jumped-to-part in the direction of the said closest part.

25 8. Apparatus according to claim 1, wherein said scanning means is arranged to

scan along a data track during said fine scanning.

0. Apparatus according to claim 8, wherein said scanning means is arranged to
30  scan continuously along a data track, in the area of the detected approximate end, during said

fine scanning until the end of the recorded area is detected.



scan along a data track during said fine scanning. 9. Apparatus according to claim 8, wherein said
scanning means is arranged to 30 scan continuously along a data track, in the area of the detected
approximate end, during said fine scanning until the end of the recorded area is detd@tagriBQ0Aril
2004 12 10. Apparatus for reproducing information from data-carrying disks having recorded areas of
varying characteristics, wherein said apparatus comprises: a high frequency detector to determine,
depending on a high frequency signal produced during scanning, whether an area of the disk being
scanned has previously been recorded, and 5 scanning means for reading out data from the recorded

area of a digk in order ta gietettifdercprdanriationfiomtip lisknsdidaseanying digans\Being arranged
to: jump across a disk Wﬁiﬁh pre.determined.in.tervai?s to reag out data at said predetermined intervals to

detect partfSPHIGE RS FhSHES FIAR HRISHES AR s S2id BRRASCRH GERRRRSnation, to jump to an
area in whicho Bsijtgrogddxstidiormaten s gegdaimdsins Higlafreguthof snishapalysisdanditgread
out data in said jumped-to area to detect said missing index information. 11. Apparatus according to
Ol 10, JAPUAR U BF 18 PLLts dinh B S EPeaES IS Bt b R NSO EER SBfrirg s
jumps acrassisg diskwith saidinredewimninad thiesvatded droApivaraitisiacsaedingitacaningegceding
claim, wherein said a aﬂ[lat s .comprises 20 meansgor readingg]]%gut stored index information from an

index infolSHBAISPLIP LGStk e SHY PR MG MRS AT S NS 192ans is arranged to operate in
response to detection byitljfea@ppasatisk thiah padd sStoneiddadessivdtymatiad suhoitarasand or
unreadablf)ar'e?{gtermined intervals to detect partial index information for the disk, to analyze said partial

index information, to jump to an area in which missing index information is judged to exist as
10 aresult of said analysis, and to read out data in said jumped-to area to detect said missing

index information.

1. Apparatus according to claim 10, wherein the size of said recorded area is still
15  to be detected whilst said scanning means jumps across said disk with said predetermined

intervals.

12. Apparatus according to any preceding claim, wherein said apparatus comprises
20  means for reading out stored index information from an index information area on data-
carrying disks, and said scanning means is arranged to operate in response to detection by the

apparatus that said stored index information is not present or unreadable.

25





