6 MAR 2002 DESCRI PTI ON METHOD AND APPARATUS OF MULTI BEAM OPTI CAL DI SC
READOUT - 5 BACKGROUND OF THE INVENTION 1. Field of the Inventg g gm?
present invention relates to an optical disc read apparatus and method,
and nore particularly to an optical disc read apparatus and nethod in

which different light 10 beans are applied at the sane tine mmmmty
of adjacent tracks of an optical disc formed with a spiral

CD-ROM CD-WO, DUD, DVD-ROM and DVD-RAM and data recorded on fpe tracks
“applied with the light beans are read with a record data read systemin

accordance wwth 15 a detected output of each reflected |igh
Description of the Related Art A mPEFERERAIN hod is one of mmm@mm%wmbf
reading. record data froma CD-ROM at high speed. Wth this M
different light beans are applied at the sane tinme to a pluralit §oogp*

adj acent tracks of i ah ?fg‘v&\?fﬂ; g%npe{gﬁ AM (%]}i}lCAﬁ pRBire@bolrF ack, data

recorded on the tracks applie I ght beans are read with a record
F?t ra;ltread systemin accordance with--a detected output of each reflected
) 5 BACKGROUND QOF THE INVENTION
1. Figld of the Invention
The present invention relates to an optical disc read
apparatus and method, and mpré particularly to an optical
disc read apparatus and method in which different lightl
- 10 beams are applied at the same time to é plurality of
adjacent tracks of an optical disc formed with a spiral
track, such CD-ROM, CD-WO, DVD, DVD-ROM, and DVD-RAM, and
‘data recorded on the tracks applied with the'light beams

are read with a record data read system in accordance with

15 a detected output of each reflected light'heam.

2. Description of the Related Art
A multibeam method is one of the methods of reading
record data from a CD-ROM at high speed. With this methed,
26 differenf light beams are applied at the same time to a
plurality of adjacent tracks of an optical disc formed with
a spiral track, data recorded on the tracks applied with
the light beams are read with a record data read system in
accordance with a detected  output of each reflected light

25 beam, and the read data are sequentially output in  the



25 beam and the read data are sequentially output in the 1 6 MAR 2002
record order. by preventing the read data from being duplicated or bdfARt20g.
A mul ti beam net hod of reading an optical disc (CD-ROM w Il be described
with reference to Fig. 21. Reference 5 nuneral 1 represents an opti cal
disc (CD-ROM as viewed toward a signal plane (froman optical pickup
side), CD-ROM being fornmed with a spiral track recorded wth data (the
outer and inner circunference sides of CD-ROM are indicated by arrows in
Fig. 21). Reference nuneral 2 represents an 10 optical pickup capabl e of
radiating. five |light beans, the optical pickup 2 being provided with a
relative rotakke8brdt corddr RBY 1papdenbieg fthem teadi ndataci fremf ded®ge to
outer circunference as record data read advances. As the optical pickup 2
reaches a posdupdmchtaddostemittedadi ng record 15 data, light beans 31 to

35 are applied at the same tine to _ respectjve tracks - t 0 (X and
data recorded on tfemultihean pefibodyof; TRt IaingﬂPtbgéirs& ct(o(‘(ﬁ;gl%gr)e read

with a record.data read syst in.accord 1t he 8. debect eGhe UMMM Of
each refl ect ealg?g%’te b‘geasrﬁg%%ewcl(r}rhd raBa’{ea 0 Cvtﬁ?d/?% i S formed on the
basi s of gne ,Lrape;uni trdANadhae s JhfbcSecd; sePesentny by Arddwea
(Absol ute-ti rrg) of a subz:code Q chanr}]e# I n coanorm' ty with the CD signal
format. As theoapkical sPikklplanst AE+6m deagitigadapaickepnside) poHi-iRodn |
shown in Fig. 21, the

being formed with a spiral track recorded with data (the

outer and inner circumference sides of CD-ROM are indicated
by arrows in Fig. 21). Reference numeral 2 represents an

10 optical pickup capable of radiating five light beams, the
optical pickup 2 being provided with a relative rotation to
CD-ROM 1 and moved from the inner circumference to o.uter"
circumference as record data read advances. BAs the optical

. pickup 2 reaches a position I and stéx_‘ts reading record

- 15 data, light beams 3, to 3, are applied at the same time to

respective tracks (x-1) to (x+3) and data recorded on the

tracks applied with the light beams 3, to 3; are read with

a record data read system in accordance with a detected
output of each reflected light beam.

20 Record data of CD-ROM 1 is formed on the basis of one
frame unit (one frame = 1/75 sec) represented by A-time
(Absolute-time) of a sub-code @ channel, in conformity with
the CD signal format. As the optical pickup 2 starts
reading data from the position I shown in Fig. 21, the

25 optical beam 3, system correctly reads record data from the



25 optical beam 31 systemcorrectly reads record data fromthe 2 6 MAR 2002
frame of A-time = 23:40:59 or 23 mnutes, 40 seconds, 59 frames, gt 2002
optical beam 3. systemcorrectly reads record data fromthe frame of
A-time = 23:40:74, the optical beam 33 systemcorrectly reads record data
fromthe frame of A5 time = 23:41:14, the optical beam 34 systemcorrectly
reads record data fromthe frame of A-time = 23:41:29, and the optical
beam 35 system correctly reads record data fromthe franme of A-tinme =
23:41:44. As CD-ROM 1 rotates generally once (slightly nore than 10 once)
and the read position with the optical pickup 2 reaches a position |l
shown in Fi g.£x2he tde A4ghte beaz®: €1: 5% ®x32Ameiapss e @ osedendsack® x to
(x+4), the optical beam 31 correctly reads record data up to the frane of
Atime = 23:HGMES, tthe optical heam J2 SUFFERt FOEFRGEHLY rE8¥TY BSEXUp. 15

to the frame of A-time = 23:41:13, the, optical heam 33, correctly. ds-

record data Wit f98 fthgndrame of j hetim 2_3.3%:‘l'gs,gq]angh?hgpéi‘)g%(i:a?é eam 34
correctly reags record_data to fral Azt Ealdridedads AD this
manner, thera:g pgs Smpﬁ?gg?%ﬁf fr?ae&a%ergfgiogigggg{tﬁef%gitﬁ?ggﬁ %gang 31 to 20 35
(at this ting;dhe ohi.ght; heaphdhh@00668R/t Y n boeeketdat Aeadst 0 t he
frame of A-time = 23:41:58). The data read by the optical, beans 31 to 35
are out put t grecdpd i@l fidiCUtHes franidef ecotritheor-de23 byl p2eyemed nghe he

read data from bei ng dupli cat ed.
optical beam 3, system correctly reads record data from the

frame of A-time = 23:41:44.
As CD-ROM 1 rotates generally once (slightly more than
10 once) and the read pbsition with the optical pickup 2
reaches a position II shown in Fig. 21 (the light beams 3,
to 3, are applied to the tracks x to (x+4), the optical beam
3, correctly reads record data up to the frame of A-time =
23:40:73, the optical beam 3, correctly reads record data up-
15 to the frame of BA-time = 23:41:13, the optical beam 3,
éorrectly reads record data up to the frame of A-time =
23:41:28, and the optical beam 3, correctly reads record
datal up to the frame of A-time = 23:41:43. In this manner,
there is no omission of read data by the optical beams 3, to
20 3, (at this time, the light beam 3; has correctly read
record data up to the frame of A-time = 23:41:58). The
data read by the optical beams 3, to 3; are output to.
external circuits in the record order by preventing the
read data from being duplicated.

25 When the read position with' the optical pickup 2



25 When the read position with the optical pickup 2 3 6 MAR 2002 reaches
the position Il shown in Fig. 21, the optical pickup 2 is jurrpedﬁfm%pﬁ
(toward the outer circunference of CD-ROM 1) by three tracks. Nanely, e
optical pickup 2 is junped to a position IIl shown in Fig. 21 (and the 5

| ight beans 31 to 35 are applied to tracks (x+3) to (x+7)). Thereafter,
data read starts again. Specifically, the optical beam 31 systemcorrectly
reads record data fromthe frane of A-time = 23:41:46, the optical beam 3.
system correctly reads record data fromthe frame of A-tinme = 10 23:41:61,
the optical beam 33 systemcorrectly reads record data fromthe frane of
A-time = 23: 42:80dned henaptpssd timantz 34neywsat em cBigectdly, rthes opdd6Pd dat a
fromthe frame of A- tine = 23:42:16, and the optical beam 35 system
correctly repiiskngcoris dampdd doxragdf ( Gavand e jgiter Zﬁ‘trﬂf‘%?eﬁfgem

CD-ROM 1 rotates generally once (slightly more than _,once), .an ad
posi tion. witaftGB-ROM| Lhi byi theee stradeithedNaralysi t%6h 9 mr‘:’.‘gw%’q?r‘f{‘ ig. 21

(the light beans 31 to.35 are applied t h C X&4) 210 (6x48kn th_é
optical beanf 81 3%8FE8m%ort & ’yt"roenad%% esg’(‘)ér";cﬁdi;r?aﬁu% ta'the Trame 20 of

A-tinme = %3: 4}5[9{2? l&ggmgp_;li_ggl 3bea9£rg %{, Yahens Cordded | yx+3 pas (xeoond data
up to the frane”o -t e = 237242700, tphe opti cal beam 33 systemcorrectly
reads record g@gbaedPtdd, t kR taf reem obtérts magaind3d: 42spBeifmdalhe. offbecal
beam 34 system correctly reads record data up to the franme of A-tine =
optical beam 3, system correctly reads record data from the
frame of A-time = 23:41:46, the optical beam 3, system
correctly reads record data from the frame of A-time =
10 23l:41 :61, the optical ‘beam 3, system correctly reads record
data from the frame of A-time = 23:42:01, the optical beam
3, system correctly reads record data from the frame of A-
time = 23:42:16, and the optical beam .- 3, system correctly
reads record data from the frame of.A—time = 23:42:31.
15 As CD-ROM 1 rotates generally once (slightly more than
once) and the read position. with the optical pickup 2
reaches é position IV shown in Fig. 21 (the light beams 3,
to 3, are applied to the tracks (x+4) to (x+8), the optical
beam 3, system correctly reads record data up to the frame
20 of A-time = 23:41:60, the optical beam 3, system correctly
reads record data up to the frame of A-time = 23:42:00, the
opfical beam 3, system correctly reads record data up to the .
frame of A-time = 23:42:15, and the optical beam 3, system

correctly reads record data up to the frame of A-time =

25 23:42:30. In this manner, there is no omission of read



25 23:42:30. In this manner, there is no omssion of read 4 6 MAR 1001 data
by the optical beans 31 to 35 (at this tinme, the |ight beam 35 has
correctly read record data up to the frame of A- time = 23:42:45). bTH] Wk a
read by the optical beans 31 to 35 are output to the external circuits in
the record order 5 by preventing the read data from bei ng duplicated. Wen
the read position.with the optical pickup 2 reaches the position IV shown
in Fig. 21, the optical pickup 2 is junped forward (toward the outer
circunference of CD-ROM 1) by three tracks. Nanmely, the optical pickup 10
2 is junped to a position V shown in Fig. 21 (and the light beans 31 to 35
are applied t Qtu,agks thy- sp¥flcéD Keand )3,) to.3; Ther thisetimgat theebtiBtart s
again. Specifically, the optical beam 31 systemcorrectly reads rfecord
data from t he barABE tofs Adriceetiy2fead® 3@ordhdagpt MR a0 FEeTE3™8y 8t i 15
correctly reads record data fromthe frame of A-tinme =, 23:42:48 .t

optical beam 3%Amsyst @A:48r A8t | The Apta ZE8AIPY (RS ‘?l?to’rﬁ"fslhfa}:’%armfhg‘g?o

A-time = 23:42:63, the optical beam_ 34 systemcorrect r pads-He6PEE- dat a
fromthe fransSsopTa- OPFHBt:t'?Bt.%:werélnaa' tcﬁg@bl%?%cgfi llgie{gm 35 system

correctly 20 reads recard a £ BinArdupB catdd 43: 18, As
CD- ROM 1” rdt at® 9&56’(5?3‘1’1“ g?%er%éﬁlr%%?%y nor e tr?zfr? gr%tf)a and the read

position with the qpldfaknePirdedd Rosiephhesighpasie i optVbathaiekup F2g. 21

(the light beans 31 to 35 are applied to the tracks (x+8) to (x+12),_the
opti cal reaches the position IV shown in Fig. 21, the optical
pickup 2 is jumped forward (toaard the outer circumference
of CD-ROM 1) by three tracks. Namely, the optical pickup
10 2.is jumped to a position V shown in Fig. 21 (and the light
beams 3, to 3; are abplied to tracks (x+7) to (x+11)).
Thereafter, data read starts again. Specifically, the
optical beam 3, system correctly reads record data from the
frame of A-time = 23:42:33, the optical beam 3, system

15 correctly reads record data from the frame of A-time =
23:42:48, the optical beam 3; system correctly reads record
data from the frame of BA-time = 23:42:63, the optical beam
3, system correctly fgads record data from the frame of A-
time = 23:43:03, and the optical beam 3; system correctly

20 reads record data from the frame of A-time.= 23:43:18.

As CD-ROM 1 rotates generally once (slightly more than
once) and the read position with the optical pickup 2
reaches a position VI shown in Fig. 21 (the light beams 3,
to 3, are applied to the tracks (x+8) to (x+12), the optical

25 beam 3, system correctly reads record data up to the frame



25 beam 31 systemcorrectly reads record data up to the frame 5 6 MAR 2002
of A-time= 23:42:47, the optical beam 32 systemcorrectly. reads rﬁ@ﬁﬂﬁZ
data up to the frame of A-time = 23:42:62, the optical beam 33 sys
correctly reads record data up to the frame of A-tinme = 23:43:02, and the
optical beam 34 system5 correctly reads record data up to the franme of
A-time = 23:43:17. In this manner, there is no om ssion of read data by
the optical beans 31 to 35 (at this time, the light beam 35 has correctly
read record data up to the frame of A- tinme = 23:43:32). The data read by
the optical beans 31 to 10 35 are output to the external circuits in the

record order _pynpEeyentiag. iherr eathedabaibannbbanng, duypsitieontcogregfds t he
read position with the optical pickup 2 reaches the position VI shgym in
Fig. 21, the pEidsatecdidlasta?upste uthpeExfamenafdr ¢ tivRrd 13 Th%er the

circunference 15 of CD-ROM 1) by three tracks. Nanet%, tgetoptiqgjtggckup
2 is junped topaipatihéwn 3yl dystrmeornertdy DR4SKEPRE RN bears 31 to

35 are applied to tracks. (x+11)_ tq (x+15)).. Ther r at g E@@qeﬁtarts
agai n. Speci frame| 9f PhEl%$tTc%ﬂ‘ﬁﬁﬂﬁzi3fpds§g eﬁ?gggégc??g reads 20 record

data fromthe frame of A-tinme = 23.43 20, th d CalaReapE3a-gyimkem
correctlysreaﬂgr?885$3 E&?gsfFSﬁPfﬁe%a%gaﬁg g?’aaﬁine 2%93:43:35. the
opti cal bean1£§§g§¥§§em GOTGEd | ¥adads fieca dislaha bmaestibe forfameadf

A-tinme = 23: t he optical beam 34 systemcorrectly reads record
data by the optical beams 3; to 3, (at this time, the light.
beam 35.has correctly read record data up to the frame of A-
time = 23:43:32). The data read by the optical beams 3, to

10 3, are output to the external circuits in the record order
by preventing the read data from being duplicated.

When tﬁe read position with the optical pickup 2
reaches the position VI shown .in Fig. 21, the optical -
pickup 2 is jumped forward (toward the outer circumference

15 of CD-ROM 1) by three tracks. Namely, the optical pickup
2 is jumped to a position VII shown in Fig. 21 (and the
light beams 3, to 3; are applied to tracks. (x+l11l) to
(x+15)). Thereafter, data read starts again.
Specifically, the optical beam 3, system correctly reads

20 record data from the frame .of A-time = 23:43:20, the
optical beam 3, system correctly reads record data from.the
frame of A-time = 23:43:35, the.optical beam 3; system
correctly reads record data from the frame of A-time =
23:43:50, the optical beam 3, system correctly reads record

25 data from the frame of A-time = 23:43:65, and the optical .



25 data fromthe frame of A-tine = 23:43:65, and the optical, 6 6 MAR 2002
beam 35 system correctly reads record data fromthe frane of A-ti =
23:44:05. As CD-ROM | rotates generally once (slightly nore than ﬁgﬁ@émﬂ%nd
the read position with the optical pickup 2 5 reaches a position VII

shown in Fig 21 (the light beans 31 to 35 are applied to the tracks (x+12)
to (x+16), the optical beam 31 systemcorrectly reads record data up to
the .frame of A-time = 23:43.34, the optical beam 32 system correctly
reads record data up to the frame of A-tinme = 10 23:43:49, the optical beam
33 systemcorrectly reads record data up to the frane of A-tinme =

23: 43: 64, andbbhe Bptsiyctiem bemneddlyyutasin rerprdtdayta daem theofeR®aCs up to
the frane of A-time = 23:44:04. In this manner, there is no om ssion of
read 'data byBtkémgpri édl48&8Rs. 31 to 35 (at this time, 15 the |ight beam

35 has correctly read _record data up to the, ,frane of ;A-ti = 44 19) ..
The data read by t g SBt' RQY, 1 rﬁ§§§§53§e?8r§%l}ér%nc§u35&fl g%%qﬁh"éq]é%ttgﬁ?al

circuits in tg‘?\%ﬁecﬂcﬂ Qh@e,fr&?a PEEVERIANTiRE read @pt8chi OBibRUPY 2

duplicated. 2 | e the optical pickup 2 is given a relative rotation to
CD- ROM 1 fy omdchehR@sist igddikiba VREeIPeRbihoin Fig. t2E [tigdtlbgembednsyst em

reads the record data fromthe franme of A-tinme = 23:41:44 to the frame of
A-time = 23:4]: 88, 3yhereaapphiikd the thpt itcalcksi dkid 22 it gixsdifla the
optical beam 3, system correctly reads record data up to the
.frame of A-time = 23:43:34, the optical beam 3, system
correctly reads record data up to the frame of A-time =
iO 23:43:49, the optical beam 3, system correctly reads record
data up to the frame of A-time = 23:43:64, and the optical
beam 3, system correctly reads record data up to the frame
of BA-time = 23:44:04. In this manner, there is no omission
of read ‘data by the optical beams. 3, to 3; (at this time,
15 the light beam 3; has correctly read record data up to the
| frame of A-time = 23:44:19). The data read by the optical
beams .3, to 3; are output to the external circuits in the
record order by preventing +the read data from being
duplicated.
20 While the optical pickup 2 is given a relative
rotation to CD-ROM 1 from the position I to the position
1I, the light beam 3, system reads the record data from the
frame of A-time = 23:41:44 “to the frame of A-time =
23:41:58, whereas while the optical pickup_z is given a

25 relative rotation to CD-~-ROM 1 from the position III to the



25 relative rotation to CDOROM 1 fromthe position Ill to the 7 6 MAR 2002
position IV, the light beam 3,, systemreads the record data frorr%mnqu[]z
frame of A-time = 23:41:46 to the frame of A-tine 23:41:60. Therefore
record data fromthe frame of A- time = 23:41:46 to the frame of A-tine =
23:41:58 is 5 duplicated. Therefore, for the record data fromthe frane of
A-time = 23:41:46 to the frane of A-time = 23:41:58, the record data
previously read with the light beam 35 is output and the record data read
.with the light beam 31 is discarded. 10 Wien the track junp is perforned
fromthe position Il shown in Fig. 21, the optical pickup 2 is junped not
by four trackssikilbnbyvi htiee Iigictk belam By dystee appls the re¢epd dakem 31
to the track (x+3) fromwhich the record data was read with the |ight beam
35 system i médoat thy Franecold Attime ~a2R Ahip6 Fp the FEaBRrobrR]

tracks is "4", the optical pickup 2 is ju d. tqo_a pqgsition |11 . shown in
Fig. 21, and=t HSr&afe8r tﬁé‘qxiegfl?Ffe'bé'&F‘JBFHpthgy%F@%rzlgdsf%raé“c?oro S‘lgata
fromthe frane of A-tine,z.23:41:6.1, forg, At recokhd.datggi npd he
frames of At EABeS D320t 415 1R 66 Ffl’%eg%%;“g’ St %%mgti I rz%ot foad W th
the Tight E%@h%%@gftgﬁ? t BRorbEQEK, | 4HW Rkl raBbiicdatSenesal tye higie speed

read of I's perforned-by repeating an operation of reading record
data with n (Bf 8-tdhei DtEYSLL D tor thar fedne lafyht-thear-sy3t €hs58 orthene
record data previously read with the light beam 3, is output
and the regord data read with the light beam 3, is
discarded.

10 When the track jump is performed from:the position IIx
shown in Fig. 21, the optical pickup 2 is jumped nat by
four tracks; but by three tracks in order to apply the
light beam 3, to the track (x+3) from which the record data
was read with the light beam 3, system immediately before

15 the track jump. If the number of jump tracks is "4, the
optical pickup 2 is jumped to a position III' shown in Fig.
21, and thereafter the light beam 3, system reads record
data from the frame of A-time = 23:41:61. Therefore, the
record data in the frames of A-time = 23:41:59 and A-time

20 = 23:41:61 still not read with the light beam 3; before the
track jump are omitted.

‘Generally, high speed read of CD-ROM 1l'is performed'by
repeating an operation of reading record data with n (n is
an integer "3" or larger) light beam systems for one

25 rotation and then making the optical pickup jump forward by



25 rotation and then making the optical pickup junp forward by 8 6 MAR 2002
(n-2) tracks. Wen a track junp is perforned, the focus servo syst gnmMARaii?
tracki ng servo systemare tenporarily disturbed so that record data read
cannot resume until these servo systens 5 becone stable. Wth the
conventional nultibeamoptical disc read mnethod described above, if the
nunber n of |ight beans is "5", it is necessary to performa continuous
read by about four rotations of CO-ROM 1 and three track junps. in order
10 to read record data fromthe tracks (x-1) to (x+16) shown in Fig. 21.
Since a fairly long time is necessary for each track junp, it takes a |ong
time to read dai-2)rescachkad in a nunber of tracks. Record data read with

sonme |ight beam systens may 15 becone inpossible becf%use of a trac[é Ei tch
variation, surfacédhgrbpatresk T@wm &S 8evEArPed. athe thesys REFEP ¥F 1.

In such a case, the conventional optical disc read.,.net. f .r [g an
operation of rahitRGKeegr 24P SY W Th 3R E( }L'le'ln OE%Q}JFH e%%&q‘r%ﬁdorggﬁgé%{;r)

opt i cal i R T Fernel S e L e T e
problem For examie stdhitdhe, light- beam 3Z system shown in Fig. 21 is

unable to read record data, the record data in the frames fromA-tinme =
© 23:40:74 to A-time with the conventional multibeam optical disc read
method described above, if the number n of light beams is
"5" it is necessary to perform a continuous read by about
four rotations of CD-ROM 1 and three track jumps in order
10 to read record data from the tracks (x-1) to (x+16) shown
in Fig. 21. Since a fairly long time is necessary for each -
track jump, it takes a long time to read data recorded in
a number of tracks.
Record data read with some light beam systems may
15 become impossible because of a track pitch variation,
surface vibration, center deviation and the like of CD-ROM
1. In such a case, the conventional optical disc read
method of rePe$ting an operation of reading record data
with n (n is an integer "3" or larger) light beam systems
20 for approximately one rotation and then making the optical
pickup jump forward by (n-2) tracks, is associated with
some problem. For example, if the  light  beam 3, system
shown in Fig. 21 is unable to read record data, the record
data in the frames from R-time = 23:40:74 to A-time =

25 23:41:13 cannot be read during the record data read with



25 23:41: 13 cannot be read during the record data read with 9 6 MAR 2002
the optical pickup 2 by approximately one rotation fromthe posifi 2%2
shown in Fig. 21. As the optical pickup 2 reaches the position |1, qu
track junp by three tracks to the position Ill is 5 perforned. Therefore,
the record data in the frames fromA-tine = 23:40:74 to A-time = 23:41:13
cannot be read- Also, the record data in the frames fromA-tinme = 23:41:61
to A-time = 23:42: 00 cannot be read during the record data read by
approximately one rotation fromthe position Il1. 10 As above, a problem
occurs that a user cannot acquire a portion of necessary data, SUWVARY OF
THE | NVENTI ONthe pptanablpictumf2 bifeappeswinatehve eneorotatigpyEremehe 5
above problem and provide an optical disc read nethod and apparatus
capabl e of re®@sigiart & shoHRrghsht®d 4Yoman optical disc. It is another

obj ect of the pr esg%t' nvggI ia?:?\ltoic Lé’v5d§e§ ogthgglrpg%%&@aﬂlne&{@d and
in [

appar at us capabl e necessary data eve ata read wth

some light beanp,ls 'LREOSE%P'&réé i Sedr tRer +abi egbsotibhe presend .
invention to prOV|d8 ah optical disc read nethod and apparatus capable of

efficiently readiragmeacor éhdab@ckeoMtna Sptodedl ddliscin 2bheVverands datan r ead
with sonme |ight beans is inpossible.
A-time = 23:40:74 to A-time = 23:41:13 cannot be read.
Also, the record data in the frames from A-time = 23:41:61
to A-time = 23:42:00 cannot be read during the record data
read by approximately one rotation from the position III.

10 As above, a problem occurs that a user cannot acquire

a portion of necessary data.

SUMMARY OF THE INVENTION
It is an object of the present invention to solve the
15 above problem and'provide an optical disc read method and
apparatus capable of reading data at high speed from an
optical disc.
It is another object of the present invention +to
provide an optical disc read method and abparatus capable
20 of acquiring necessary data even if data read with sdme
light beams is impossible.
| It is a further object of the present invention to
provide an optical disc read method and apparatus capable
of efficiently reading record data from an optical disc

25 even if data read with some. light beams is impossible.

10



10 6 MAR 2002 In an optical disc read nmethod according to the invention,
data recorded on tracks of an optical disc fornmed with a spiral track is
read with a record data read systemby applying different |ight bg#ig 2007
1,..., i,..., nat 5the sane tine to n tracks at every (c+l)-th and

i ndependently detecting the |light beans reflected fromthe optical disc,
where c is an integer of 1 or larger and n is an integer of 2 or |arger,
and the record data of the optical disc is read by alternately performng
an operation 10 of continuously reading the record data on the tracks of
the optical disc with n |ight beam systens and a track junp operation in a
forward direction Hften toptiont i disgs readdmeghoder attondiahe wonthauous
readi ng operation may be performed . 15 during approximately (c+l) rotations

] p
of the opticat™fscionandathe dacemdedumr opErskrorP uiBs WPt ndt&Fy
{(c+l) (n-1) -1 racks in_the.for d.directiaon. If there i.s._a |ight beam
syst em unabl ef%réger%awulﬁlﬂhg SPéES‘%dga\%A\?{é ot A S qihpzi'l r&lc&’::% g%ﬁnggg n
light beam 20, syt Wapbh'.?iﬁscgiflf&a%r& 9f ghiepa@phical disg may bg gead by
alternately perform ng an Operation o contgl nuously reading the fFecord
data on tde timckssdrhe t heimpti €al gi Seraekd nat! i ghérPeaprsystens gduai ng
approximately (c+l) rotations and a track junp operation by approximtely
{(c+l) (M 1l)indeperierttrlacidetientdnfyothvar tight deamen rafflectielde feont thelous

readi ng
optical disc, where ¢ is an integer of 1 or larger and n is
an integer of 2 or larger, and the record data of the
optical disc is read by alternately pérforming an operation
10 of continuously reading the record data on the tracks of
the oétical disc with n light beam systems and a track jump
operation in a forward direction after the continuous
reading operation.
The continuous reading operation may be performed
15 during approximately (c+l) rotations of the optical disc,
and the track jump operation jumps approximately {(c+1)
(n-1) -1} tracks in the forward direction.
If there is a light beam system unable to read the
record data of the optical disc, among the n light beam
20 systems, the record data of the optical disc may be read by
alternately performing an operation of continuously reading
the record data on the tracks of the optical disc with n
light beam systems during approximately (c+l) rotations and
a track jump operation by approximately {(c+l) - (M-1) - 1}

25 tracks in a forward direction after the continuous reading

11



11 6 MAR 2002 operation, by using detection outputs fromonly M (M < n)

adj acent record data readable |ight beam systens. Mis the naxinun1nug?ﬁﬁ
of adjacent record data readable |ight beam systens anobng record dat 2002
readable 5 light beam systens. Alternatively, if there is a |ight beam
systemunable to read the record data of the optical disc, anong the n

| i ght beam systens and if Qis 2 or larger and Ris 0 or |larger, where Q
is the nunber of tracks representing a 10 di stance between the innernost

| i ght beam and outernobst |ight beam anong record data readable |ight beam
systens and R is the maxi mum nunber of adjacent record data unreadable

| i ght beans beaipwencidie ibneisihgt dtecadbar Bugputs eEood dalwa wmeadable) | i ght
beans, the record data of the 15 optical disc nmay- be read by alternately
per form ng an adjpereatt greayirdcdattenueadhple ehilghay hdam rsysrapsdat a on t he
tracks of the optical disc with the record data readable 1ight beam

systens during apprbxiifat Brg mMemimum counben @f 24330t uRFOFES a8 bR by

approxi mat el y tracks, in a 20 forward direction after the_continuous

readi ng oper at’igs%ilaz%ei hiéIg]BBrTﬁeﬁé{‘t | FF NS hBRPRE 0FECE 4%taada5faae‘g?ifg%t

beam systens ngyg .SS of the record data of the optical disc.

The recor datlz'sil et et(r:la?aérgrg ror%%{;ﬁe tracks of the 25 optical disc during the
g

conti nuous readi ng PP&HAHA1AVTYY BE there is a light beam system unable
to read the record data of the optical disc, among the n
light beam systems and if Q is 2 or larger and R is 0 or
larger, where Q is the number of tracks representing a
10 distance between the innermost light beam and outermost
light beam among record data readable light beam systems
and R is fhe maximum number of adjacent record data
unreadable light beams between the innermost anéd outermost
record data readable light beams, the record-data.of the
15 optical disc may - be read by alternately performing an
operation of continuously reading the record data on the -
tracks of the optical disc with the record data readable
light beam systems during approximately {(R+1l) © (c+l1)} and
a track jump operation by approximately (Q-1) tracks in a
20 forward direction after the continuous readiﬁg-operation'
with a combination of the record data readable light beam
systems shows no omission of the record data of the optical
disc.
The record data detected from the +tracks of the

25 optical disc during the continuous reading operation may be

12



12 6 MAR 2002 stored together with frane addresses, and the track junp
operation may be perforned when a franme address correspondi ng t&ﬁ@e
record data read with the i-th |ight beam beconmes conti nuous w 200
continuous data read start 5 frane address corresponding to the record data
to be read wth the adjacent (i+l)-th |ight beam According to another
aspect of the optical disc read nethod of this invention, data recorded on
tracks of an optical disc forned with a spiral track is read with a 10
record data read system by applying different Iight beans at the sane tine
to n tracks at every (c+l)-th and independently detecting the |ight beans
reflected fromtored duigeadlerdivsicth, fitagnee addiresarsi nteegerths Yrask | Ber and
nis an integer of 2 or larger; a system capable of reading the 3.5 record
data from t he opsiiaddiondi geay s Het e@eadormsfh n Wheght 2bedh t 6P S

applying the light. beans to predeterm ge ositions, of_the; tracks t he
optical disc sorxesprrdigs tg (’fgﬁt FﬁﬁBﬂg %%ff T bt%pgé%t%o%ﬁaﬁlogﬂ

continuously ,reading the r I, a; .and_ e 14 bgam | Se SEs&H-4 hat
20 one of theb(?eaf“eéjte% "ecor %Q g’flga%eg glglae g‘?/@%efﬁ‘g%% appli e%l tso a read

start track frenge Alddles8aelrkb8BbnBEARN tb St1setr &St dadatecdfbd heead
detected record data readable systens is applied to a read start track

frame, the recdrth ddled addhckhe Optlirath diightrdeads be read by alternately
perform ng an operation of
According to another aspect of the optical disc read
method of this invention, data recorded on tracks of an
optical disc formed with a spiral track is read with a
10 record data read system by applying different light beams
at the same time to n tracks at every (c+l)-th and
independently detecting the light beams reflected from the
optical disc, where ¢ is an integer of 1 or larger and n is
an infeger of 2 or larger; a system capable of reading the
15 record data from:-the optical disd is detected from n light
beam systems by applying the light beams to predetermined
positions of the tracks of the optical disc at a start of
a continuous data reading operation and continuously
reading the record data; and each light beam is set so that
20 one of the detected record data readable systems is applied
to a read start track frame.
Rfter each light bemm;is set so that one of the
detected record data readable systems is applied to a read

start track frame, the record data. of the optical disc may

25 be read by alternately performing an operation: of

13



13 6 MAR 2002 continuously reading the record data during a predeterm ned
nunber of rotations of the optical disc and a track junp operati om@ﬁg@qz
predet er mi ned nunber of tracks, the rotation nunber and the track

bei ng determ ned in accordance 5 with the nunber and | ayout of the record
data readabl e systens The predeterm ned positions of the tracks of the
optical disc nmay be positions nore in a backward direction than the read
start track frame. 10 In an optical disc read apparatus .enbodying the
optical disc read nmethod, record data readi ng neans includes a nenory for
storing the record data obtained. during the continuous readi ng operation
and a corr espstithimyousdanseadingsthe srgordadptd fucingreapsegerebrimed he

track 15 junp operation when a franme address coryespondijng to the, record
data read wi t’H““&Wé: i2% FetHO e bt MR RNt _lfé“‘%/vight’éa‘élénﬁ’%ous

data read Staglo L ATE RINLE55aSOLLEINONGLAGL & N8R0T dndafgelondie Toad.

with the adjdcen eam ccording to the invention,

since the conMUanEIRe 2tadR AREBERILAINIC deteRRihaERH 2B85LJANEE €l y
during (c+l) rotations, the nunber of track junps which take a | ong

process t5 e «wiath tieer ednbed md thwifoutecef dtHat aeforidhelatopt reallalisc in a
desired area can be read quickly. 25 Even if ‘the record data cannot be read

with sonme |igiMstems.

The predetermined positions. of the tracks of +the
optical disc may be positions more in a backward. direction
than the read start track frame.

10 In an optical disc read apparatus embodying the
optical disc read method, record data reading means
includes a hmmory for  storing the record data obtained -
during the continuous reading operation and-a corresponding
frame address, and read control means performs the track

15 jump operation when a frame address corresponding to the
record data read with the i-th 1light beam becomes
continuous with a continuous data read start frame address
corresponding to +the record data to be read with the
adjacent (i+l)-th light beam.

20 According to the invention, since the continuous read
of an optical disc is performed approximately during (c+1)
rotations, the number of track jumps which take a long
process time . can be reduced so. that record data of +the
optical disc in a desired area can be read quickly.

25 - Even if the record data cannot be read with some light

14



14 6 MAR 2002 beam systens because of a track pitch variation, surface

vi bration, center deviation and the |like of an optical disc, desi r({j{ﬂ31 dﬁm
of the optical disc can be read reliably and quickly with sone or b R
remai ning record data 5 readable |ight beam systens by preventing the
record data frombeing omtted. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1
is a block diagramof a CD-ROMread apparatus 10 enbodyi ng an. optical disc
read met hod according to an enbodi nent of the invention. Fig. 2 is a block
di agram show ng the structure of a parallel-to-serial converter shown in
Fig. 1. Fig. 3 is a diagramillustrating an exanple of the 15 contents of
a nenory showhepm Frgtems Pegausej 9fgaditzgekmpiiitichs tragiatdoin Suafsce of a
data read operation of the CD-ROMread apparatus shown in Fig. #é- Fig. 5
is a di agram VEPEREF@RT nFeRitesx Af1ie tBrn: ed 25“%031"2‘& sc”gf 3P OP RS Y

shown in Fig. ;2. . Fig. .61 di agr il l.ustratin e a
read operati oﬁgg?’t e COr traeg g%]%aorpa llﬁzsals 3\7\% ?%nF‘?eg@Alaed %{e&%@i&s a

g! agram Il|5| UShhA! ighd A ye XA eséifie L BE 2322 CAMM ePRémafhidderaBAPAY ashawn in
ig. 2.
5 readahle light beam systems by preventing the record data

from being omitted.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a black diagram of a CD~ROM read apparatus
10 embodying an optical disc read method according to. an-
embodiment of the invention.
Fig. 2 is a block diagram showing the structure of a
parallel-to-serial converter shown in Fig. 1.
Fig. 3 is a diagram illustrating an example of the
15 contents of a memory shown in Fig. 2.
Fig. 4 is a diagram illustrating an example of a data
read operation of the CD-ROM read apparatus shown in Fig.
1.
Fig. 5 is a diagram illustrating an example of the
20 contents of the memory shown in Fig. 2.
Fig. 6 is a diagram illustrating an example of a data
read operation of the CD-ROM read. apparatus shown in Fig.
1.
Fig. 7 is a diagram illustrating an example of the

25 contents of the memory shown in Fig. 2.

15



6 MAR 2002 Fig. 8 is a diagramillustrating an exanple of a data read
operation of the CD-ROM read apparatus shown in Fig. 1. Fig. 91is a
diagramillustrating an exanple of the 5 contents of the nenory sHollAR 2052

Fig. 2. Fig. 10 is a diagramillustrating an exanple of a data read
operation of the CD-ROM read apparatus shown in Fig. 1. Fig. 11 is a
diagramillustrating an exanple of a data 10 read operation of the CD ROM

read apparatus shown in Fig- 1. Fig_ 12 is a diagramillustrating an
exanple of a data read operation of the CD-ROM read apparatus shown in
Fig. 1. 15 Fig. 13 is a diagramillustrating an exanple of the contents
of the menory showiid n Fiig a2 dipggamliligstraiiing @&n iddappleatoifng dataxanpl e
of a data read operation of the CD-ROM read apparatus shown in Fig. 1. 20
Fig. 15 is a XRayreRfTatinnh raf ithe &4P-KehpreedopPRagatys sbgY2opBr §E8on of
the CD-ROM read apparatus shown in Fig. 1. Fig. 16 is a diagram
illustrating an exanple of a data read operation of the CD ROMread

apparat us shown ir?fag'Q %é %‘dg%gram illustrating an example of the
5 contents of the memory shown in Fig. 2.
Fig. 10 is a diagram illustrating an example of a data

read operation of the CD-ROM read apparatus shown in Fig.

Fig. 11 is a diagram-illustrating an example of a data

10 read operation of the CD-ROM read apparatus shown in Fig.

Fig. 12 is a diagram illustrating an example of a data
read operation of the CD-ROM read apparatus shown in Figﬁ
1.
15 Fig. 13 is a diagram illustrating an example of the
contents of the memory shown in Fig. 2.
Fig. 14 is a diagram.illustrating an example of a data
read operation of the CD-ROM read apparatus shown in Fig.
1.
20 Fig. 15 is a diagram illustrating an example of a data

read operation of the CD-ROM read apparatus shown in Fig.

Fig. 16 is a diagram illustrating an example of a data
read operation of the CD-ROM read apparatus shown in Fig.

25 1.

16



6 MAR 2002 Fig. 17 is a diagramillustrating an exanple of the contents of
the menory shown in Fig. 2. Fig. 18 is a diagramillustrating an exanpl e of
a data read operation of the CD-ROMread apparatus shown in Fig. § Wi,
19 is a diagramillustrating an exanple of the contents of the nenory
shown in Fig. 2. Figs. 20-1 and 20-2 are di agrans showi ng the structure of
optical pickups according to another enbodi nent of the 10 invention. Fig.
21 is a diagramillustrating a nmultibeam optical disc read nethod.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15 Next, an enbodi nent of
the invention wll be described wth reference to Fig. 1. Fig. 1is a .
bl ock di agram of Higb- ROMisead dimmmaat ud lustiradjngg aan expmirdgl afi sthe ead
met hod according to an_ enbodi nent of the invention. In Fig. 1, like

el enents to SOPERBEE Shothei RerPEy Shovar doy EF¥esént ed by using identi cal

aprosonts A CDPABM Hribd MLERFARohi FATTYHRE PR SFABALS O DAL (he
Floe 1) cD AR P Retarodtara Rnarir oYy Sl p 3 e ae o 1
5 1.
Fig. 19 is a diagram illustrating an example of the
contents of the memory shown in Fig. 2.
Figs. 20-1 and 20-2 are diagrams showing the structure
of optical pickups according to another embodiment of the
10 invention.

Fig. 21 is a diagram illustrating a multibeam optical

disc read method.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 Next, an embodiment of the invention will be described
with reference to Fig. 1.

Fig. 1 is a block diagram of a CD-ROM read apparatus
embodying an optical disc read method according +to an
embodiment of the. invention. In Fig. 1, like elements to

20 those shown in Fig. 21 are represented by using identical
reference ‘numerals . and characters.

Referring to Fig. 1, reference numeral 1 represents a
CD-ROM formed with a spiral track recorded with data (the
outer and inner circumference sides of CD-ROM are indicated

25 by arrows in Fig. 1). CD-ROM- 1l is rotated at a constant

17



|l inear velocity with an unrepresented spindle notor. Reference nuneral 2
represents an optical pickup of a multibeamtype. The optical pickup 2
applies light beans 31 to 3" (n is the total nunber of tracks a£ﬁA§$EZMﬁth
light 5 beans) at the sane tine to every (c+1l)-th tracks of CD ;- each
reflected light beamis detected (received) with photodetectors PD1 to PD,
whi ch out put photocurrents as detection signals. ¢ is an integer of "1" or
larger and .n is an integer of "3" or larger. It is assuned here by way

10 of exanple that ¢ = 1 and n =5 (refer to Fig. 4). In the optical pickup
2, reference nuneral 4 represents a |laser diode for radiating a |aser beam
-3.  Ref erenctingd®r afe ety edtifits angr uorepresetted ctsrimdle amotgy -f or

diffracting the_| aser beamto fg%?1a -2 order 15 diffractign_light beam 31,
a -1 order diFFfatersh ™ oot SFPEESHRET d8P PR FICRY | BASKMPGIRE b@am 33,

a +1 order diff i Lght  bgam . apd order di.ffractian.light
beam 35. Ref e‘%‘é‘%ggﬂ%%nnejf%ﬁgg{i repr egs)’pgtrﬁcgaﬁa gzg‘%psp% %tp grlesrrgégh%f bte\';"\‘/%s

rectangul ar psj $6 39! yed o eget betal RalIaNee 2Pa8MEBIAL1 ilad GRMESERLR LA
collimator lens for converting each diffused |ight beam into a collimated

| i ght, beam b&sehey esntethrinmna 'tithe repeeseynt cc-an) -ofy astdclss loeaneptaom
focussing the |ight beans' 31 to 35 passed' through the beam splitter '6
and col | i mat ot | eash7refiteched| daghtpbape 1A drptested REwceivRa) erémbe

nuneral 9 represents a focus_actuator 18 .
photodetectors PD, to PD, which output photocurrents as

detection signals. ¢ is an integer of "1" or larger and n
is an integer of "3" or larger. It is assumed here by way
10 of example that ¢ = 1 and n = 5 (refer to Fig. 4).

In the optical @ pickup 2, reference numeral 4
represents a laser diode for radiating a laser beam -3.
Reference numeral 5 represents a grating (diffraction
grating) for diffracting the laser beam to form a -2 order

15 diffraction light beam 3,, a -1 order diffraction light beam
3;, a 0 order diffraction 'light beam 3,, a +1 order
diffraction light beam 3,, and a +2 order diffraction light
beam 3,. Reference numeral 6 represents a beam splitter
made of two rectangular prisms glued together. Reference

20 numeral 7 represents a collimator lens for converting each
diffused 1light beam. into a collimated light beam.:
Reference numeral - 8 represents an objective lens for
focuséing the light beams 3, to 3; passed through the beam.
splitter ‘6 and collimator lens 7 onto a signal plane 1A of

25 CD-ROM 1. Reference numeral 9 represents a focus actuator

18




6 MAR 2002 for noving the objective lens 8 along a direction perpendicul ar
to the signal plane Al of CD-ROM 1 to follow a surface vibration of CD ROM
1, in order to maintain an in-focus state of the |ight beam 31 tfbbMa& 2007
relative to the 5 signal plane 1A irrespective of surface vibrations of CD
ROM 1. Reference nuneral 10 represents a tracking actuator for noving the
objective lens 8 along a radial direction of the signal plane Al of CD ROV
1 to followa center deviation of CO-ROM 1, in order to nake each |ight
beam 31 10 to 35 correctly trace a corresponding track. The focus actuator
9 and tracking actuator 10 are independently driven by a servo circuit to
be descri bed %a%”er'.“OYliaegphﬁbedePéi?%'FJquDDlqut? P8 &l ot dedihastion

correspondence with_the_ |ight heans 31 _to_ 35, and each _15 outputs.a
photocurrent. BFOREPE e (17 atqrﬁcséﬁ?@& PRgRE aﬂzaﬁf@% %WF L*ﬁi&ﬁﬁ a1,
: , an re ed.from Si.gn pl an 0 roug
the.objective§ 3ﬁ%gggaﬁaL§§FfPﬁa grbﬁeﬁéu7iangnaP5dF5fngfgﬁngéiﬁh%nbeam
splitter 6. Thereafher sthbeYoPashel h&ggghb@&n op! i-6l 3 2Qe3%3L QW (BOLnahown)

including a cylindrical lens, a detecfor Iens and the |ike and becone
i nci dent #ponsifral CPLARS PORJLAfe Phetillal et G Aok HBkathbas asidcBDS5. The
phot odet ectors PD1, PD-z, PD4, and PD5 output photocurrents 1111z, 14, and
| . proportionBfMtb. r EFedieregcei ghnenabUifl sepassedtded etracking pettyasprt he
respective li gg; nl?c?\?{gsg 3t]h’e %%’je%il:’iveglens 8 along a radial direction of
the signal plane A1 of CD-ROM 1 +to follow a center
deviation of CD-ROM 1, in order to make each light beam 3,

10 to 3; correctly trace a corresponding track. The focus
actuator 9 and tracking actuator 10 are independently
driven by a servo circuit to be described later.

The photodetectors PD;, to PD. are provided in
correspondence with the light beams 3, to 3;, and each

15 outputs a photocurrent proportional to a received light
amount. The light beams 3,, 3,, 3,, and 3, reflected from
the signal plane A of CD-ROM 1 pass through the objective
lens 8 ‘and collimator lens 7 and are reflected by the beam
splitter 6. Thereafter, they pass through an optical

20 system (not shown) including a cylindrical lens, a detector
lens and the - like and  become incident upon the
corresponding photodetectors PD,, PD,, PD,, and PD,. The
photodetectors PD,, PD,, PD,, and PD, output photocurrents

I, 1,, 1,, and I, proporfional to received light amounts, as

25 detected outputs of the respective light beams 3,, 3,, 3,,

19



6 MA 2007 and. 35. The photodetector PD3 is a four-division photodi ode
simlar to that used for an optical pickup of the ordinary one beamtype,
and outputs photocurrents [3-A 13-B, 13-C, and 13-D proportional§ ygy 200?
received light anounts of 5 respective division diodes. Reference nuneral
11 represents a sled notor for noving the optical pickup 2 in the radial
direction of CO- ROM 1 during a read or search operation. The sled notor
is. driven with the servo circuit and noves the optical pickup 10 2 to a
desired position along a forward or reverse direction during the search
operation, or gradually noves the optical pickup 2 along the forward

di rection dur PAg¢ 8he T}/‘GaEhBE@‘FQFF%FP’a?%h’éS Ped@uspainiFdan gth T digdel
advances. Referen esents a . record data read 15 system

e nurreral 20 rep ¢ ;
whi ch reads ats"{“l’rga_§a?'r8 Fﬁﬁ’ﬁ.“f‘ﬁ‘g #%"ccﬁ’bl Fige rB(’:BFHEdent P HIRY
appl i ed w th. oBerle%ﬂhttﬁ%%a}{T%néégM%put%% pLEQgL\g:PF%%x%%B%-z\?C%pLh?nIOL&I put s

of the phot odetectors e optirc and "setidl ly

outputs the gaad necHr dpdap@rtioddle resortedata of1 {ARMubdes20 of
preventing the read record data frombeing duplicated or omtted. In the

record data r eadpeysies dfyistonr eébbdew] t age converters (1/V) 211, 212,
214, and 215 convert the photocurrents 11, 121 14 , and |I. output fromthe
phot odet ect or s PD1Reppgenpp numairaD51LntuerResegitisage silgpdal so26r REbr RF2,

RF4, and RF5 corresponding to the light beans 31, 20
moving the optical pickuip 2 in the radial direction of CD-

ROM 1 during a read or search operation. The sled motor is
driven with the servo circuit and moves the optical pickup

10 2 to a desired position along a forward or reverse
direction during the search operation, or gradually moves

the optical pickup 2 along the forward direction during the

read operation as the read operation of CD-ROM 1 advancé's.
Reference numeral 20 represents a record data read

15 system which reads at 'i:hé same time . the record data
recorded on the tracks applied_with.the light beams 3, to

3;, from the light reception outputs of the photodetectors

PD, to PD; of the optical pickup 2, and serially outputs the
read record data in the record order of CD-ROM 1 by

20 preventing the read record data from being duplicated or
omitted. In the record data read system 20,
current/voltage converters (I/V) 21,, 21,, 21,, and 21,
convert the photocurrents I,, I,, I,, and I, output from the
photodetectors PD,, PD,, PD,, and PD; inteo RF voltage signals

25 RF,, RF;, RF,, and RF; corresponding to the light beams 3,,

20



6 MAR 2002 3z, 34, and 35 and output them Current/voltage converters

(1/v) 213-A, 213-B, 213-C, and 213-D convert the photocurrents 13-A, |3-B,
13-C, and 13-D output fromthe photodetector PD3 into voltage valjudsR Y2
V5, VC, and VD and 5 output them Reference nuneral 22 represents a
conput ati on section which perforns an arithmetic operation of (VA + V8 +
VC + Vp ) to output an RF signal RF3 corresponding to the |ight beam 33,
an arithnetic operation of (VA + VC) - (V8 + VD) to 10 output a focus error
signal FE, and an arithnetic operation of (VA + V5 - (V, + VD) to output
a tracking error signal TE. Reference nuneral 23 represents the servo
circuit for 3per3prmngg 3z andusutgsrivcheanmt r Chrrenty acktage seonvoexoens ol ,
and a sled servo control. In accordance. with the focus 15 error signal FE,
the focus act{dd¥dr 92}sPdrivéh-%o as2ioC.mal@RFE 2dstP angoryessd t Hehe i ght

beans 31 to 35 upon the. signal plane 1A _and in_accordance with the
tracki ng err8g°t§F§ﬁ59nfE,]gﬁé'tﬂﬁéﬁinéﬂé%iu%?%rliOpi§u5PP$eﬁqﬂT g TE

cor reapondl ng P BARs ehbF o P2 cr i, eI R e B v Fap tesear e e
equal i zerss f@hitb&r @&snNg the high frequency conponents of the RF signals
RF1 to RF5 to thereby conpensate for high frequency attenuation to be
caused by the spaRefler2bctr ansershi2l dfapgisenty (Mi&ppaobatdeh esestias of
the 1ight 21which performs an arithmetic operation of (V, + Vv, + V. + V)
to output an RF signal RF, corresponding to the light beam
3,, an arithmetic operation of (V, + V.) - (V, + V,) to
10 output a focus error signal FE, and an arithmetic operation
of (Vg + V;) - (V. + V,) to output a tracking error signal '
TE. Reference numeral 23 represents the servo circuit for
performing a focus servo control, a tracking servsc control,
and a sled servo control. In accordance  with the focus
15 error signal FE, the focus actuator 9 is driven so as to
make FE zero and focus the light beams 3, to 3; upon the
signal plane 1A, and in accordance with the tracking error
signal TE, the tracking actuator 10 is driven to make TE
zero and méke (on-track) the light beams 3, to 3, trace the
20 corresponding tracks.
Reference numerals 24, to 24, represent waveshape
equalizers for increasing the high frequency components of -
the RF signals RF, to RF, to thereby compensate for high

frequency attenuation to be caused by the spatial

25 transmission frequency  (MTF) characteristics of the light
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6 MAR 2002 beans 31 to 35 and suppress the generation of inter-code
interference. The RF signal RF3 input to the waveshape -equalizer 243 or

the RF signal RF3 output fromthe waveshape equalizer 243 is ingyﬁ %zﬂkhe
servo circuit 23. The servo 5 circuit 23 activates the focus servo é q

upon judgenent of a timng when the value of the focus error signal FE
enters a negative feedback region of the focus servo control during a
focus search operation. The servo circuit 23 activates the tracking servo
control upon judgenent of 10 a timing by using the RF signal RF3 when the
| ight beam 33 enters the negative region of the tracking servo control.

Ref erence nuneeans 3¢lteo3z63ndepnppenssf thet gehgratiproedssintgrcioedei t s
for perform ng binarization, clock recovekg using PLL circuits, bit

denodul ati on, “FT'%’HEEE%‘&& 15 T4&t &t | | %hgn"E]F ’Eizerr’dtﬁ}’rtatF%nthénd"aé’lﬁﬁ'h@B&e

denodul ati on, 1ze;? }Ppe RF, 5| R % RES ﬁ/lngl outigxttl ta DATAL
t o DATAS (|nc?%S|ve afpaf?tlegfg f* x RE Eﬁ SH t he
basi s of one Qg@&flﬁléq:tZAUQI st 18bu®Btof Eﬂgeéeﬁ%’@ S G ORe S%ec‘%@‘%vi:r ane)
together with 20 corresponding A-time data ATl to AT5 of the sub-code Q

channel . Fhe &irskisi ZNalctiveaesStRE £ddudliskEvadbdoh OrdDQipdit Hudigehenut put
t he denodul at ed data DATAl to DATA, one synbol (8 bits) after another.
Upon detecti onfod fuiawieg sipep, thee falwet of grled tmcm%serngrcsmgualsF261 to

265 out put 25 frame sync detection signals FS1 to FS5 of H level to a 22
enters a negative feedback region of the focus servo

control during a focus search operation. The servo circuit

23 activates the tracking servo control upon judgement of

10 a timing by using the RF signal RF,; when the light beam 3,
enters the negative region of the. tracking servo control.
Reference numerals 26, to 26, represent first signal
processing circuits for performing binarization, clock
recovery using PLL circuits, bit demodulation, frame sync

15 detection, EFM demodulation, and sub-code demodulation, by
using the RF signals RF, to RF,;, and outputting data DATA,

to DATA, (inclusive of P, Q parities) after the EFM
demodulation on the basis of one block unit (unit of 98
frames completing one sub-code frame), together with

20 corresponding A-time data AT, to AT, of the sub-code Q
channel. The first signal processing circuits 26, to 26,
serially output the demodulated data DATA, to DATA, one
symbol (8 bits) after another. Upon detection of frame
sync, the first signal processing circuits 26, to 26, output

25  frame sync detection signals FS, to FS, of H level to a

22



6 MAR 2002 systemcontroller to be described |later. These frame sync
detection signals FS1 to FS5 are used for judgi ng whether data can be read

or not for the respective light beam 31 to 35 systens. A-tine dq;ﬂﬁmpﬁz
output fromthe first signal 5 processing circuit 263 is, also inpu 0 the
system controller. The first signal processing circuit 263 for the RF
signal RF3 systemincludes a CLV control circuit (not shown) for making
the frame sync signal be detected at a predetermined tinme interval. The
CLV control circuit 10 perfornms a CLV control of an unrepresented spindle
nmotor drive circuit to rotate CO-ROM 1 at a constant, linear velocity.
Ref er ence nuné¥&tegocpapresdarste hmrdaganibedolatpral Eonserframg pYIC f or

receiving in @%{allel dat.a o one block unit output fromthe first signal

processi ng 15 CITEUITR 268 RES285: ah® 2y i3H9 Pt piftt i Hf ik ThEThEF
Cpoci 11 o str ki BN Wead D R, rbe ML NS Han Obsl 3 B TT°

specific structure o converter

reference. nuograystadd. t On-82Re BRESSEA] d 85RACGhaMI NG I shor age
areas, a 20 first area and a second area, and provided in correspondence

with a cofrespendesgioge oirthetfiI6t Skgnalsopr 0SS NEp Citladli tSpsdem tO
265. The data DATAL to DATAS output fromthe first signal processing
cirtcuits 261 £8nzg53llgre Sihsr ddrel vigmplbirebestingtcomhsedéndfar ¢he Each

o 25 the Tirgl ag. 590900 21828, 10 0.880°C" Lho 0] Wi e 23,
3

shown) for making the frame sync signal be detected at a
predetermined time interval. The CLV control circuit

10 performs a CLV control of an unrepresented spindle hotor
drive circuit to rotate CD~-ROM 1 at a constant linear
velocity. ' Reference numeral 30 represents a parallel-
to-serial converter (P/S) for receiving in parallel data of

one block unit output from the first signal processing

15 circuits 26, to 26, and serially outputting them in the
record order by preventing the data from being duplicated

or omitted. The specific structure of the P/S converter 30

is shown in Fig. 2. In Fig. 2, reference. numerals 32, to

32, repre§ent memories each having two storage areas, a

20 first area © and a second area, and provided in
correspondence with a corresponding one of the first signal
processing circuits 26) to 26,. The data DATA, to DATA,
output from the first signal processing circuits 26, to 26,

are stored in ones of the first and second areas. Each of

25 the first and second areas has a capacity allowing the data

23



6 MAR 7001 DATAI to DATA5 of a sufficient nunber of block units to be
stored therein. Reference nunerals 331 to 335 represent nenories each
having two storage areas, a first area and a second area, and provdgad 70
correspondence with a 5 corresponding one of the first signal processing
circuits 261 to 265 _ The A-time data ATl to AT5 output from,hthe first
signal processing, circuits 261 to 265 are stored in ones of the first and
second areas, together with start addresses Al5 to A53 (or als to ass) and
end addresses Ale to Ase (or ale 10 to aye) indicating the |ocation of the
correspondi ng data DATAI to DATAS in the nenories. 321 to 325. Each of the
first and seBBRf: fedPTasoh sapréfigient swmhexn F ALacke Wt AP beto ATS

of a sufficien Onugbgé of ,data s%{s t o be storid i eQ§i33 5 Reference
numeral s 311 £6°3% FFEs8nt MSHE S EEnWIeFR-S vitfed Ton *EFEEPSndence
wihthe frSpeabffigl QLALIRRINY Qo ULhPadllala gl ANGN
i o £ s#ﬁi&ﬁ%Sand a

control lers 311 t0 5 controlqg% WWI#e f ata Af%lzko out put
fromthe firstesbgdal apeCesshdg Ghéciids 261 2QrbQspRdehdehe ufilchSt aOr
second areas of the nenories 321 to 325, and to wite the. A-tine data AT1
to AT5 i n5t hecbrrespoasdise oot @f etise ofiddte sigmal grotekstimg325 rchaget her
wth the start addresses Al. to Ass (or ale to ass) and end addresses Ale
to Ase (or al 61 ¢oayb)- i FiiecArthgetdetd ddat fomTaf ovhpupSixem rdspdadshg dat a
DATAI- to DATAS.in {he menories 321 to 325. 24 )

signal processing.circuits 26; to 26, are stored in ones of

the first and second areas, together with start addresses

A, to Ry (or a,, to a;,) and end addresses A,, to A,, (ar a,,

10 to a;.) indicating the location of the corresponding data
DATA, to DATA; in the memories 32, to 32,. Each of the first
and second areas has a capacity allowing the A-time data AT,
to AT; of a sufficient number of data sets to be stored
therein.

15 Reference numerals 31, to 3I; represent write
controllers provided in correspondence with the firsf
signal processing circuits 26, to 26,. The write
controllers 31, to 31, control to write the data DATA, to
DATA; output from the first signal processing circuits 26,

20 to 26; in the first or second areas of the memories 32, to
32,, and to write the A-time data AT, to AT; in the first or
second areas of the memories 32, to 32,, together with the
start addresses A,; to A, (or a,, to a,,) and end addresses

A,, to A, (or a,, to a,,) indicating the location of the

25 corresponding data DATA, to DATA; in the memories 32, to 32,.

24



6 MAR 1002 The contents of nenories 32f and 33 f (where f =1 to 5) are
showmn in Fig. 3. In this exanple, a wite controller 31, controls ﬁ w@

15 bl ocks of each set of data DATA, 5 (1) to DATA, (30) in the first 45 Q
and to wite 15 blocks of each set of data DATA, (31) to DATA, (60) in the
second area. In the first area of the nenory 33f, the A-tine data for
each bl ock of the data DATAf (1) to DATAf (30) are witten as, for

exanpl e, franes of 23:40:60 to 23:41:14, 10 together with a start address
Afs (1) and an end address Are (1) to a start address Al (30) and an end
address Afe (30) indicating the |ocation of the correspondi ng data DATAf
(1) to DATAf (30) in the first area of the nenDry 32f In the second area

f th 33f, the A-tine data for 5 data D f (31
06 DATATLR0] ore THT fets O RebSbi SR T, a5 (MhatlSe B eg B0 (3Y)

23: 4302, toggrhern i Ny 24 ard. Akl 655 Mot lobr cand, 3pssac g%m%iieéfe (1)

to a start dress Ass and an e res cating the

| ocati on of ti@ﬁ AN G Aot 1%@%‘0(&15) olf0 e%l’ﬁfs(e@o)of Nat0 dayg, second

area of the nennry 32f. Reference' nunmeral 34 represents a read control | er.
Wth refebencéljotd ItaTR,t (8€) Dattharflrkskeasta) tardldtesasite AlSSbleckss (or
a., to ass) and end addresses Al. to Ae (or ale to aye) stored in the
menori es 331 6 S3ch seheot et PRt (31) eto IRTRadS§Whdndabhe BATARAL O
DATA, stored in the 25 6 MAR 2002

area. In the first area of the memory 33;, the A-time data
for each block of the data DATA, (1) to DATA, (30) are
written as, for example, frames of 23:40:60 to 23:41:14,
10 together with a start address A, (1) and an end address A,
(1) to a start address A, (30) and an end address A, (30)
indicating the location of the corresponding data DATA, (1)
to DATA; (30) in the first afea of the memory 32,. In the
second area of the memory 33,, the A-time data for each
15 block of the data DATA, (31) fo DATA, (60) are written as,
for example, frames of 23:42:48 to 23:43:02, together with
a start address A, (1) and an end address A, (1) to a start
address A, (30) and an end address A, (30) indicating the
location of the corresponding data DATA,.(31) to DATA,(60) in

20 the second area of the memory 32,.
Reference numeral 34 represents a read controller.
With reference to the A-time data and the start addresses
Ris to B, (or a,, to a,,) and end addresses A,, to A, (or a,,
to a;,) stored in the memories 33, to 33,, the read

25 controller 34 reads the data DATA, to DATA, stored in the

25



menories 331 to 335 by preventing the data frombeing duplicated or
omtted, and serially outputs the data one synbol after another in the

record order (A-tine order) of CD-ROM 1. Specific operations of t@e mm?
controllers 31, 5 to 315 and read controller 34 will be |later des rm
Returning back to Fig. 1, reference nuneral 40 represents a second signal
processing circuit. The second signal processing circuit 40 receives the
data serially output fromthe P/S converter 30, descranbles the data in 1Q
the unit of one block, and thereafter denodul ates Lch and Rch data in
conformty wth the CD DA specification through error detection/

correcti on ' bagweribms CBRC dodesd3{ ebrorpregenddngonthe odedet | Hromi theing
parities, deinterleaveing, error detection/correction with Qparities).

The second 1594PHHERtef otesenhtited r cand seridy QarRnlisat &8t HeteporeM

data fromthe Lch and_Rch data by .performn nc. detect. on, scranbl i ng,
header det ectf%‘f‘il,’ogn?jﬂéef’? gne '6BFCB??%’6$iy &% t P BoESSF 8bdes ign

accordance vebledifo CDROM 3RECHILEALI QL ANdnbhGEERL! Eon PRl PILA; LIE 20

CD-ROM data to an extern nput'er.” Reference numeral 50 represents a

system coptrotbes1l, Bade rehdacBherOL0PULwil0hd Ne teealaeizcRRseali On, the
systemcontroll er 50 operates to supply a search coomand to the servo

circuit 23, and t Reltumeirddie lsdakd not oFigl fhy 2eefidrermear clumeperlat #ONn t o
t hereby nove the optical pickup 2 26 6 MAR 2002
represents a second signal processing circuit. The second
signal processing circuit 40 receives the data serially
output from the P/S converter 30, descrambles the data in
10 the unit of one block, and thereafter demodulates Lch and
Rch data in conformity with the CD-DA specification through
error detection/correction 'based on CIRC: codes (error
detection/correction with P parities, deinterleaveing,
error detection/correction with  parities). ' The second
15 signal processing circuit 40 then demodulates the CD-ROM
data from the Lch and Rch data by performing sync
detection, descrambling, header detection, and error
detection/correction with EDC and ECC codes in accordance
with the CD-ROM specification, and thereafter outputs the
20 CD-ROM data to an external host computer.
Reference numeral 50 represents a system controller
made of a microcomputer. For the search operation, the
system controller 50 operates to supply a search command to

the servo circuit 23, and to drive the sled motor 11 for

25 the search operation to thereby move the optical pickup 2

26



along the forward or reverse. direction of CO-ROM 1 to a desired position.
For the read operation, the system controller 50 operates to supply
various servo-on comands to the servo circuit 23, and to focus bk@gleiﬂﬁ:t
beans 3i to 5 35 upon the signal plane 1A of CD-ROM 1 to thereby tr e
every (c+l)-th tracks (n =5). Each time record data is read from each
track during a proper nunber of rotations of two or three or nore, the
system controller 50 supplies the servo circuit 23 with a track junp
command of junping the 10 optical pickup by a predeterm ned nunber of
tracks in the forward direction. At the start of a read operation, the
system cont raléeg EBendprwerd btherkrvamsesyihcedeient odn GH-RMW sl F& ato FS5
input fromthe first signal processing circuits 261 15 to 265, during one
rotation of PRengd, resigherk whEeherther rerfd amrgrayieem ofhe heystegnt -

beans 31 to .35 cannot read record data because of a track pitch
variation, sUFTREELYTDR POTEAEER! 5P TRA I (VAT LONE CREVOIIR GPTRERARoM 1.

T all the NMANGSUGACLICHLOR. 28] Al scoF§$cLQ-tﬁ§5lf%ﬁg§§%gspéQ fgere is

no systemunable to read recor e system contr ies a

general rgad/3y LhEnCOREBNGHLO bEnk/ £ HOBHERDAT 1 3t thdhB LR abaaghari te
data output fromthe first signal processing circuit 261 to 265 to and
fromthe nemwems G24ll-otiB2rad& |(n thes X r anBacgyntiget eetood Qaganaisf or
one or a 27 6 MAR 2002
read from each track during a proper number of rotations of
two or three or more, the system controller 50 supplies the
servo circuit 23 with a track jump comman&'of jumping the
10 optical pickup by a predetermined number of tracks in the
forward direction.
At the start of &a read operation, the ' system
controller 50 monitors the frame sync detection signals FS,
to FS; input from the first signal processing circuits 26,
15 to 26,, during one rotation of CD-ROM 1, to check whether or
not any system of the light beams 3, to .3, cannot read
record data because of a track piltch variation, surface
vibration, center deviation and the like of CD-ROM 1. If
all the frame sync detection signals FS, to. F§, are H and
20 there is no system unable to read record data, the system
controller supplies a general read/write command to the P/S
converter 30 to thereby read/write data output from the
first signal processing circuit 26, to 26, to and from the

memories 32, to 32;.

25 If the frame sync detection signal for one or a
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plurality of

k,..." indicating the |ight beam systens to be used for the
supplied to the P/'S converter 30 to thereby

DATAK, ... o
26k, ... anon
fromthe ne
read/ wite

read contro

general rea
controllers
fromall the
first areas
until a res

second areas
t hereafter,

10

15

20

25

light beans is L for a predetermned time (e.g., 1/75 sec or
| onger) and data cannot be read, light beans 31, 3] , 3k, ... to bﬁ #sed
for the. data read are selected fromthe |ight beans 31 to 35, arf MAR 2002
specific 5 read/wite comuand including read systeminformation "i, j,

data read is
read/ wite data DATALl, DATA],

utput f romthe first signal processing circuit 261, 26j,
g the first 10 signal processing circuits 261 to 265 to and
nories 321 to 325. The general read/wite command or specific

cdmradd tyutplit 1ightn beemsydtserh coot r el |mreded@rmd nedn ptime o

t he

| er 34 of the P/S converter 30 and 15 transferred_fromthe read
converter 34 {0 %-he WSt seccont Ferpers 814 €ata15anngkPe E23li ohi Bt t he

/writ d.at the start of fhe dat d_th it
SEEv0 315 Bont Pl o 691 B (FPUALY DAVAL 9062 DATAS hdput

of t . MeNor | es . Updn reception o

ume command is received, and then the data is witten in
k., Si.nt"l anBycawheq the ligher beph syswrnsl tios babusedefaeckhe
the read operation is intercepted, and 28 6 MAR 2002
data read is supplied to the P/S converter 30 to thereby
read/write data DATRA,, DATA,, DATAH,, ... output from the first
signal processing circuit 26,, 265, 26y, ... among the first
signal processing circuits 26, to 26, to and from the
memories 32; to 32,.

The general read/write command or specific read/write
command output from the system. controller 50 is 'input to
the read controller 34 of the P/S converter 30 and
transferred from +the read converter 34 +to the write
controllers 31, to 31;. Upon -reception of the general
read/write command at the start of the data read, the write
controllers 31, to 31, control to write the data DATA, to
DATA; output from all the first signal processing circuits
26, to 26, first in the first areas of the memories 32, to
32;. Upon reception of an intercept command  from the read
controller 34, +the readl operation is iptercepte‘.d until a
resume command is received, and then the data.is written in

the second areas. Similarly, when the intercept command is

received thereafter, the read operation is intercepted, and

28

sf iSLr %él:e%li gﬂ.aclm pER%S?inQ ?é%l% t§ Zpo 2§ 1, thaGE féﬁé&lfﬂ: the

an 1 ntercept
comand fg omdeh@ /ieade E6MhaoH |i81c13/kingheek@atl, SR AkiFeRmhEibAt ©f cept ed

t he



when the resune command is received, data is witten in the areas not used
at the preceding tine. If the wite controllers 31, to 315 receive §HH#R 2007
specific read/wite command at the start of the data read, 5 only the

wite controllers 311, 31 , 31k' ... indicated by the read system
information "i, j, k,..." operate to wite the data DATAI , DATAj, DATAK,
... output fromthe first signal processing circuits 261, 26j, 26k,,
first in the first areas of the nenories 321, 32j, 32'k' .... Upon

.reception of 10 the intercept conmand fromthe read controller 34, the
read operation is intercepted until the resunme command is received, and
then the dat a*PERWFRrE TS YmE eEm@adohT Zheaived, Sdgitpal Fywr ikkeen tife the

i nt ercept com@ngslgo ecei edt thereaft%r.ﬁ&t Qe read operation is

i ntercepted, and WheR the 15 F eaume Com ir§™Feceived-, data is witten

in the areas not ysecual B9 dar CEEMLAGIGAL GYCI Co AET LEESIN NgyLhe

general read/wite conmand (specific read/wité conmand) Trom the System

control l er 58petieit eodad Ot i1d |RImmahds HRPLhESs thet | G el Ria@orERAd 20 to
the wite controllers 31, to 315 (31.1, 31j, 31k, ... ) and a junp command
to the sy$§temobnttled keriteOcomtenlbéds Al &2, , dait 3 .heconeicabid MiOtRe

W t hout om ssion_in the areas anong- the. nenories 331 to 335 (331, 33 ,
33k, ... ) whepedgmyateRrirfognation Byt he Wit " comratd dros wBlitet th815

g%&h %1012 254385 pard, BpAHE, PTRIGN . M eA, Y efrwntr'gherae]:f?.rrg?:cesitggag.he 29

processing circuits 26,, 26,, 26,,... first in the first
areas of the memories 32,, 32,, 32,,.... Upon reception of
10 the intercept command from the read controller 34, the read:
operation is intercepted until +the resume command is
received, and then the data is written in the second areas.
Similarly, when the intercept command is received
thereafter, the read operation is intercepted, and when the
15 resume command is received, data is written in the areas
not used at the preceding read cycle.
After receiving the general read/write command
(specific read/write command) from -the system controller
50, the read controller 34 supplies the intercept command
20 to the write controllers 31, to 31; (31,, 31,, 31,,...) and
a jump command to the system controller 50, when all A-time
data become continuous without omission in the areas among.
the memories 33, to 33; (33,, 33,, 33,,...) where data were
written by +the write controllers 31, to 3i, (31,, 3lw

25 31,,...) at the present read cycle. With reference to the
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A-tinme data and the start and end addresses stored in the areas anong the
menories 331 to 335 (33i, 33j, 33k, ... ) where data were witten ag MR
present read cycle, the read controller 34 controls to read and out put
record data in 5 the order of A-tinme starting fromthe ol dest A-tineg,
relative to the data stored in the areas anong the nenories 331 to 335
(331, 33J, 33k, ... ) where data were witten at the present read cycle.
Thereafter, upon reception of a junp conpletion notice 10 fromthe system
controller 50, the read controller 34 supplies the resune command to the

wite controllers 311 to 315 (311, 31, , 31k, ...) . Thereafter, the read
control | er 34A-%dppl Hetat hadi wher stprt combesnd tulddwsses (ctaged dol thes 31,
to 315 (311, 31J , 31k, ...) and the command to_the systen115

control |l er 50arﬁﬁ§na%??9/$qqlﬁ?Wﬁﬁ%&sbééoﬁﬁ E%ﬂﬁ3ﬁuou%3jmﬁﬁhout JoPE€IEoN in
not_ u ed at

h h 33 3 331.. 33
the areas amopgsthe, I rremr'%‘g@ AT i Rt o TRaR Yaks  SRECERERS, ant

t he preceding read cycC Pt e¥Bhe

and end addr@%ﬁ%§o§i&£e§4'thQ%oQEe%S Qggﬁgahﬁeoﬂ%ﬂﬁi'%écﬁﬁé 19333020
(331, 33 , 33 . ) not used at the preceding read cycle, the read

controlles 34thantd51£ﬂ€§rt®fl’ eadtangd QapHingeCHfdh dadha o6élddde @A-demeof
A-time starting fromthe A-tine next to the A-tinme corresponding to the
one bl ock, darslpasvéytouthpudate stheedeigortiiesageats pnocestiengegoréest at
t he precedlng read 25 cycle, relative to the data stored in the areas anong
t he 30 6 MAR %60 o 33; (33, 33,, 33,,...) where data were written at the
present read cycle.
Thereafter, upon reception of a jump completion notice
10 from the system controller 50, the read controller 34
supplies the resume command to the write controllers 31, to
31, (31,, 311, 31k,...). Thereafter, the read controller 34
supplies the intercept command to the write controllers 31,
to 31, (31,, 31,, 31,,...) and the jump command to the system
15 controller 5G, when all A-time data become continuous
without omission in the areas among.the memories 33, to 33,
(33,, 33;, 33,,...) not used at the preceding reéd Cycle.
With reference to the A—time data and the start and end
addresses stored in the areas among the memories 33, to 33,
20 (33,, 33;, 33,,..-) not used at the preceding read cycle, the
read controller 34 controls.to read and output record data
in the order of A-time starting from the A-time next to the
A-time corresponding to the one block data lastly output to

the second signal processing circuit at the preceding read.

25 cycle, relative to the data stored in the areas among the
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menories 331 to 325 (321, 32 , 32k, ... ) not used at the preceding read
cycle. Sim|ar operations are repeated thereafter. The operation of the
enbodi ment will be described with 5 reference to Figs. 4 to 19. It biMAR 2002
herein assuned that CO- ROM 1 rotates at a constant |linear velocity under
CLV control and the focus servo is turned on, and that different |ight
beanms 31 to 35 are applied at the sane tine to every (c+l)-th tracks (n =
5) of CD-ROM 1. 10 (1) Judgenent of Unreadabl e System Wien an unrepresented
host conputer designates a read start point of CD-ROM 1 as a frame having
A-time, for exanple, 23:41:0, the systemcontroller 50 determ nes the 15
position of tTPRMPFERK Sdnt &Pnidy t(FZis edd;st 8Pt A-¢) nBOtf el odt CBRROM 1,
the read start_point being.represented by x (refer to Figs. 4, 6, 8,

10- 12, 14- 16,95%&9‘?’8‘33 ’Fﬁgd SN cotMoitPEr WRETAIONSs BFE | €8PERESSear ch
command to the.seryp. circuit 23 to nove the optical pickup 2 so that 20
the light beam 31 reaches the position of the track (x-8). Thereafter, the

system control | er i S48 9nackl 8K dihodiGk%e 901 £PIBAL 793 5 ef
servo-on conmand to the servo circuit 23 to activate the tracking servo

and sl ed Servefeddrerefor &igshe 4l itghtlgbears 2 Hereds haduakadthhemnthhe 25
optical pickup 2 are focussed on the tracks (x-8), (x-6), 31 6 MAR 2002

ROM 1 rotates at a constant linear velocity under CLV
control and the focus servo is +turned on, and that
different light beams 3, to 3, are applied at the same time
to every (c+l)-th tracks (n = 5) of CD-ROM 1.

10
(1) Judgement of Unreadable System

When an unrepresented host computer designates a read

start point of CD-ROM 1 as a frame having BA-time, for
example, 23:41:0, the system controller 50 determines the

15 position of the track containing the read start A-time .
frame of CD-ROM 1, the read start point being represented
by x (refer to Figs. 4,_6,I8, 10-12, 14-16, and 18). The
system controller 50 first supplies the search command to
the servo circuit 23 to move the optical pickup 2 so that

20 the light beam 3, reaches the position of the track (2—8).
Thereafter, the system controller 50 supplies a tracking
servo-on command and a sled servo-on command to the servo
circuit 23 to activate the tracking servo and sled servo.

Therefore, the 1light beams 31.to 35 radiated from the

25 optical pickup 2'are-focussed on the tracks (x-8), (x-6),
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(x-4), (x-2) and x in an track-on state (refer tol in Figs. 4, 6, 8,
10-12, 14-16, and 18). The light beans 3 1 to 35 reflected by the sig@&
plane 1A are received by the photodetectors PDI to PD5 which 5 outbplr 2002
photocurrents |1 to 15. O these photocurrents, the photocurrents 11, 12,
|41 and |, output fromthe photodetectors PD1, PD., PD4 , and PD5 are
converted into RF signals RF3, RF2, RF4, and RF5 by the current-to-voltage
converters 211, 212, 214, and 215 which are waveshape 10 equalized by the
waveshape equal i zers 241, 242, 244, and 245 and input to the first signal
processing circuits 261, 262, 264, and 265. Photocurrents 13-A to 13-D
fromthe phofsdélectler2pPDRirgk ex cbmyent ddacht-onyeithdge (dfiees W Loiw, by
the current-to-voltage converters 213-A to 213-D and 15 added toget her by

t he conput ati Bh9Secti ofi- 28 t W0 feherkfdananRF18) gnal RF3. The RF signal RF3

i h lized, b h | i 43 and Jjnput to the
;?rg?vgfgﬁgf egrgcgégi%f.é?ﬁﬁﬁlépéggg%gﬁée %afk gﬁg %Jt?ﬁd%%ggﬁhﬁhéchuits
261 to 265 makg 2Q thecéDPid BF Sindnabs, i 413z bsp supjeshed '&ﬁch e

bi nari zation, clock recovery using PLL circuits, bit ~denodul afi on

sync det et i oputiirM plleteeitadd .1, abdl 1,5 Ubo € Ogtge £le Pl Rbr@en ta))d tadt put s
data DATA, to DATA, (inclusive of P, Quparities) after the EFM
denodul ati on phoRécuheelbsi sIpf ohg blnck wmda, 1ogeddtguwi t Breer r ebpondi ng

A photodetectors PD,, PB,, PD,, and PD; are converted inta RF
signals RF,, RF,, RF,, and RF; by the current-to-voltage
converters 21“ 21,, 21,, and 21; which are waveshape

10 equalized by the waveshape equalizers 24,, 24,, 24,, and 24,

and input to the first signal processing circuits 26,, 26,,

26,, and 26,. Photocurrents I;-A to I,;-D from the

photodetector PD, are converted into voltage values V, to'V,

by the current-to-voltage converters 21,-A to 21,-D and

15 added together by the computation section 22 to genefate an

RF signal RF,. The RF signal RF, is waveshape equalized by

the waveéhape equalizer 24; and input to the first signal
processing circuit 26,.

The first signal processing circuits 26, to 26, make

20 © the input RF signals RF, to RF, be subjected to

binarization, clock recovery wusing PLL circuits, bit

demodulation, frame sync detection, EFM demodulation, and

sub-code demodulation, and outputs data DATA, to DATH,

(inclusive of P, Q parities) after the EFM demodulation on

25 the basis of one block unit, together with corresponding A-
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32 6 MAR 2002 tine data AT1 to AT5 of the sub-code Q channel. The first
signal processing circuits 261 to 266 serially output the denodul ated data
DATA, to DATA, one symbol (8 bits) ~ after another. Upon detectiof /AR bk
frame sync signals, the 5 first signal processing circuits 261 to 266
output the franme sync detection signals FS1 to FS6 of H level to the
system controller 50. After the light beans 31 to 35 from the opti cal
pickup 2 are focussed onto the tracks (x-8), (x-6), (x-4), (x-2), 10 and
X in the- on-track state by the search operation, - the systemcontroller
nonitors the frame sync detection. signals FS1 to FS5 input fromthe first
si gnal proces$img @éataubts tdlst of 26Bet hrAfte £ hasegde/ Thseddessf a

record data unreadable system depending upon et her ere is a system 15
taki ng the L PF&yBP- f8F°8‘%Féﬂ%t Efﬁgﬁéﬁst e 1 r?\g:»h?§rl€§<gﬁpf’8,t98ﬁet Fock =

175 sec of | 8008RA, UL NG 0ot Rt At Ahal, SR ROMLAo1 (7 GR0E1 A crer

Read/wite operation (refer g5. 4 and°5 Irst scription.

Wil be givengfigenbhe cagRAMBRIQIIRCYM dad ar Lk DSyhead i Yhhhsal knkhe
light beam 31 to 35 systens. if the judgenent of a presenceé/ absence of a

record data spreadabiealyhict@ssiagScibaii tha6e t¢ 26Q seemitl Wl Eradd
unr eadabl e system as the read systens of h |ight beans, 33
sync detection signals FS; to FS; of H level to the system
controller 50.
After the light beams 3; to 3; from the optical pickup
2 are facussed onto the tracks (x-8), (x-6), (x-4), (x-2),
10 and x in the ' on-track state by the search operation, the
system controller moniters the fraﬁe sync detection signals
FS, to FS; input from the first signal processing circuits
26, to 26, to judge a presence/absence of a record data
unreadable system, depending upon whether there is a system’
" 15 taking the L level for a predetermined time (in this

example, one block = 1/75 sec or longer) during one

rotation of CD-ROM 1.

(2) General Read/write Operation (refer to Figs. 4 and 5).
20 First, the description will be given for +the case
wherein record data can be read with all the light beam 3,
to 3; systems.
If the judgement of a presence/absence of a record
data unreadable system shows that there is no record data

25 unreadable system, as the read systems of h light beams,
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6 MAR 2002 all the five light beanms 31 to 35 are, allocated. A continuous
read rotation nunber | is set as | = (c + 1) _ 2, and a read track junp
number J is set to J = {(c+l) (c-1) - 1) = 7. In accordance w th tHeMAR 2007
A-time data 5 representative of the latest A-tinme data AT3 input fromthe
first signal processing circuit 263 and the read start point A-tine

desi gnated by the host conputer, the track junp direction and nunber are
determ ned so that the |ight beam 31 at the innernost circunference anong
the h = 5 read |ight 10 beans is focussed in the track-on state on the
track (x-1) one track inner than the track x containing the read start
poi nt of the Asiilnethd f fiike opightl begamkup3,2 t¢ & aposietlilogatedshowh in
Fig. 4 after the h read |ight beam systens are allocated _15 and the

conti nuous reafBCREHBEPUT B rEERHICR LY FudSerseF &Se Lsét (%t e ldpfi cal

I ck 210s | d f th I fi Il b Y t ks i he f d
Gi reotion o tRat “PRes| FEAR thakits J3pet gusbed, § +50REEC4% 7 tnd (FFRLK: on
state on the fgagks (x13).- (), Ié,xgg%cor@sh@e @ (%he AL)@L@.% @eh! I 20

in Fig. 4). Then, reading the recor a on the tracks (x-1), (x+l),
(x+3), (x+8), aBfréxeditative dhaheaNBtesUEA-6imd (datadWTYSimeut ift@msS¥E&ens

I ncl udi ng the photodetector PDl1 to first signal processing circuit 261,
phot odet ect or Pb2sttsidnals procgsalingroaoassiing6gianguithe26€ad phtotrad gbéntor

.PD3 to 25 fi rs;&_gii!(f:‘jtrelaldagio;:lestsidngiJ ci{:gui {10223, g‘hoa:(;cxi_et etcg ortfg)élkt ng4.

gnate Yy e st compu p e jump

direction and number are determined so that the light beam.

3, at the ipnermost circumference among the h = 5 read light

10 beams is focussed in the track-on state on the track (z-1)

one track inner than the track x containing the read start

point of the A-time.

If the optical pickup 2 is at a position II shown in

Fig. 4 after the h read light beam systems are allocated

15 and the dontinuous read number I and read track jump number

J are set, the optical pickup 2 is jumped from the position

II by six tracks in the forward direction so that the light

beams 3, to 3, are focussed in the traék—on state on the

tracks (#—1), (x+1), (=x+3), (x+5), and (x+7) (refer to III

20 in Fig. 4). Then, reading the record data on the tracks

(x-1), (x+1), (x+3), (x+5), and (x+7) at the same time

starts, by using five systems including the photodetector

PD, to first signal processing circuit 26,, photodetector PD,

to first sigmal processing circuit 26,, photodetector PD, to

25 first signal processing circuit 26,, photodetector PD, to
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6 MAR 2002 first signal processing circuit 2642, and photodetector PD5 to
first signal processing circuit 265. VWen all the frame sync detec§iMiR 2002
signals FS1 to FS5 are input fromthe first signal processing circuits 261
to 2&5, the general 5 read/wite command is supplied to the P/'S converter
30_ Upon reception of the general read/wite command via the read
controller 34, the wite controllers 31, to 315 wite one block after

anot her the data DATA, to DATA, output fromthe first signal processing.
circuits 261 to 265, into 10 the first areas of the nenories 321 to 325,
and wites the A-time data AT, to AT5 corresponding to the data DATA to
DATA, and the parst sigsahriraddsdsgesintuito2®bs and phdtoddtieeteredDil e to
A5e in the nmenories 321 to 32,, into the first areas of the nenories 331
to 33, (refer t® Hxst3yignel prockssirgnpiecsiioifsi n Wrep all jthe fgaper st

areas of the nmenories 331 to 33,,. the A-ti data . s itten from.th
frames of 23: 4889, 995294193 SEPYS 45 5%:%% vj6 u\qg:f:[rff‘: §E‘e( ?éfﬁ? to
Fig. 5). The r nt 4 regej h engral ad/ we it e nmand
checks whet herS?%e‘%g iéglral{:)g%ﬁ%é io{’;lﬁlf) lﬁ}1(rjtest'co$,‘2d‘9 ldatetrél) rzrebgél WIW%lh e ceﬁgf%gd
system bysref gehdNgrite tEOmhddSli AlRPP1i0H £BCLABND) S Sodderteér Hh used at

the present read cycle to confirmthat the A-tinme one frame before the
start A-tine, .dat@pom téeepiiet @ff echeofgeanegralenrmad/3@ites coomaainedai n
the 25 first area of the menory 334, that the A-tinme one frame 35
the read controller 34, the write controllers 31, to 31,
write one block after another the data DATA, to DATA; output
from the first signal processing. circuits 26, to 265, into
10 the first areas of the memories- 32, to 32;, and writes the
A-time data AT, to AT, corresponding to the data DATA, to
DATA, and the pairs of start addresses A,;, to A;; and end
addresses BR,, to A,, in the memories 32, to 32;, into the
first areas of the memories 33, to 33; (refer to Fig. 3).
15 In the example shown in Pig. 4, in the first areas of the
memories 33, to 33., the A-time data is written from the
frames of 23:40:60, 23:41:15, 23:41:45, 23:42:00, and
23:42:30 (refer to Fig. 5).
The read controller 34 received the general read/write
20 command checks whether there is no omission of record data
read with each read system, by referring to the first areas
of the memories 33, to 33, used at the present read cycle to
confirm that the A-time one frame before the start A-'tirlne.

‘data in the first area of the memory 33, is contained in the

25 first area of the memory 33,, that the A-time one frame
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6 MAR 2002 before the start A-tine data in the first area of the nenory
334 is contained in the first area of the nenory 333, that the A-tig@(gozﬂﬁ
frame before the start A-time data in the first area of the mem)ryB
contained in the first 5 area of the nenory 332, and that the A-tinme one
frame before the start A-tinme data in the first area of the nenory 332 is
contained in the first area of the nenory 331. After the read operation by
the optical pickup 2 is perforned approximately I = two rotations (in
actual, 10 slightly nore than two rotations) and the optical pickup 2
reaches a position IV shown in Fig. 4, the contents of the first areas of
the menori es 33eflare33thdestaetad-Hiown data Fiyg. theantixster eres md offisssi on
of record data read with the read systens. Therefore, the read controll'er

34 15 suppl i es MGG ESe deptcrdrinag 1o thee fiFste2EBnt 951 the Seppry £8:/315
to intercept t ite eration, and s lies the track j command to
t heI syst empcon{}:r%oal\gla %%‘gi\mon%?ﬁ’@ﬁgggfé’:?h b $FRe" dzéltgﬂg‘?lag?m & art
d d dd ' ' . ' . t
335 whor e dat & B £nae red, PEEhb! Blndhf ¥ SR ohRE: HEIDIA SN TP

34 control % t o dr@ad cEeeRt thdladd, 38, [ hma ehder tRé A-ilne ond! 8Fhha8bdfdHa t he
ol dest A-time, relative to the dafa stored in the first areas anong t he

menories 331 tihe33%anheRettias alddalAn the DAt weea BEI the meaiordyh@3priasent
25 read cycle, and outputs the read data to the second signal 36
contained in the first area of the memory 33,. -
After the read operatidn by the optical pickup 2 is
performed approximately I = +two rotations (in actual,
10 slightly more than two rotations) and the optical pickup 2
reaches a position IV shown in Fig. 4, the contents of the
first areas of the memories 33, to 33, become as shown in
" Fig. 5 and there is no omission of record data read with
the read systems. Therefore, +the read controller 34
15 supplies the intercept command to the write controllers 3I,
to 31; to intercept the write operation, and supplies the
track jump command to the system controller 50. With
reference to the BA-time data and the start and end
addresses stored in the first areas among the memories 33,
20 to 33, where data were written at the present read cycle,
the read controller 34 controls to read record data in the
order of A-time starting from the oldest A-time, relative
to the data stored in the first areas among the memories 33,

to 33, where data DATA, to DATA, were written at the present

25 read cycle, and outputs the read data to the second signal
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6 MAR 2002 processing circuit 40. In this exanple, the data fromthe frame
23:40:60 to the frame .23:42:59 is output. Since the read start pdiMR 200
designated by the host conputer has the A- tine at the franme of 23:41: 00,
the data is output starting 5 fromthe franme i medi ately before the read
start point- The second signal processing circuit 40 receives the data
serially output fromthe P/S converter 30, descranbles the data in the
unit of one block, and thereafter denodulates Lch and Rch data in
conformty with the CD-DA 10 specification through error
detection/correction based on CIRC codes (error detection/ correction with
P parities, debneesiegveinguitré®r det sbisomkamplecttion ddteh fgomabeties).
The second signal processing circuit 40 then_  denpdul ates the CD dat a
fromthe Lch ﬁachﬁ:’dﬁ?aﬁ%yt‘?LSﬂEérffr@l“‘ﬁ EE é%nﬁgd’e'f RUTRIKE - g &dASEiiPeng,

header detect d et ect d
accor dance. wi FRAPhEEED: RN SRARORALPRrEY E PRBF oSPPRPCch bt e s Re

CD- ROM dat a t@;a0 S%t%Qa%rathQétoéwlA&ebo T@ﬁa%&%& LOUd QP skadtlnk0 315
recei ved the intercept 0 command i'ntercépts the read: operation of the
menories '5321fkem 8RE ﬁﬁ&lméﬁ‘»ﬂ;nﬁé&&éfelym@f&x&t €AeCPead Obt£rt Sibirecei ved t he
track junp command supplies the servo circuit 23 wth the track junp
conmand i ndi cat i ngThet seckng uspghyl Jprodgessiagk siranithdOf gremsdgredi tbet i on

to thereby junp the optical pickup 25 2 fromthe position IV to a p03|t|on
V shown in F,Satg segially ountput from the P/S converter 30, descrambles.

the data in +the unit of one block, and thereafter
demodulates Lch and:Rch data in cqn%ormity with the CD-DA
10 specification through error detection/correctiaon based on
CIRC codes (error detection/correction with P parities,
deinterleaveing, error detection/correction with Q
parities). The second signal processing circuit 40 theﬁ
demodulates the CD-ROM data from the Lch and Rch data by
15 pefforming sync detection, descrambling, header detection,
and error detection/correction with EDC and ECC codes in
accordance with the CD-ROM specification, and thereafter
oufputs the CD-ROM data to an external host computer.
The write controllers 31, to 31, received the intercept
20 command intercepts the read operation of the memories 32, to
32; and 33, to 33;,. The system controller 50 received the
track jump command supplies the servo circuit 23 with the
track jump command indicating a track jump by J = 7 tracks
in the forward direction to thereby jump the optical pickup

25 2 from the position IV to a position V shown in Fig. 4.
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6 MAR 2092 After the light beans 31 to 35 are focussed in the track-on
state on the. tracks (x+8), (x+10), (x+12), (x+14), and (x+16), reaﬁgmg )
record data resunes. Wen all the frame sync detection signals FS1 é@
of Hlevel are output from5 the first signal processing circuits 261 to
265, the track junp conpletion notice is read and supplied to the
controller 34. The controller 34 received the track junp conpletion notice
supplies the resume cormand to the wite controllers 10 311 to 315, and
the wite controllers 31, to 315 received the resune command wite the data
DATA" to DATAS output fromthe first signal processing circuits-'261 to
265 after the 3ftek theairip ghtthbgatnsn®, it 8, tdre Secmsdest das the theckemori es
321 to 325, and wites the A-tine data AT1 to AT5 corresponding to 15 ,
the data DATA SEHLOATAS thed trrckmi £3+81, s{uriOhddredddd al 6+19) asaPénd

end addresses ale to ase in the nenprjies 321 to 325, . into.{he second areas
of the nenori eg" )¢ o eAEng étfeecf"ﬁg Cia}'i"ra‘g.1"55“.“‘el"=‘n t HQ‘%‘ka%i e"BRohF T Fi g.

D7, Nt DEGRR = Yol BT il il W AE e
23:44:18 (sef ethe ! £iFd 0. s RQnalAlgr@icelsREngeadr SQNEL 024 rea3dbe3YPRhkCerddie
resume command, the read controller 34 checks whether-there is no
om ssion of repons dadngpleaddon hhteaeh ieadeydst amdof shpgliedh Tob tlead
| i ght beans,- by referring to the second areas of 38
cantroller 34.
The controller:34 received the track jump completion
notice supplies the resume command £0'the write coantrollers
10 31, to 31, and the write controllers 31, to 31, received the
resume command write the data DATA, to DATA. output from tﬁe'
first signal processing circuits- 26, to 26, after the track
jump, this time into the second areas of the memories 32, to
32;, and writes the A-time data AT, to AT, corresponding to
15 = the data DATA, to DATA; and the pairs of start addresses a,
to a,; and end addresées a,, to a;, in the memories 32, to 32,
into the second areas of the memories 33, to 33, (refer to
Fig. 3). In the example shown in Fig. 4, in +the second
areas of the memories 33, to 33,, the R-time data is written
20 from the frameslof*23:42:48,'23:43:03, 23:43:33, 23:43:63,
and.23:44:18.(refer to Fig. 5).
After the read controller 34’ supplies the resume
command, the read controller 34 checks whether there is no

omission of record data read with each read system of the

25 h = 5 read light beams, by referring to the second areas of
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6 MAR 2002 the nmenories 331 to 335 used at the present read cycle to
confirmthat the A-tinme one franme before the start A-tinme data in hgﬁ
second area of the nenory 335 is contained in the second area of t R 2002
menory 334, that the A-tinme one frane 5 before the start A-time data in the
second area of the nenory 334 is contained in the second .area of the
menory 333, that the A-tinme one franme before the start A-tinme data in the
second area of the nenory 333 is contained in the second area of the
menory 332, and that the A-tinme one. frame 10 before the start A-tinme data
in the second area of the nenory 332 is contained in the second area of
the menory 33ineAhbmbribe seadco@Ialised by the ppkkeak peskupy2lesto
performed approximately I = two rotations (in actual, 15 slightly nore than
two rotations)cenfithetivpti the Bitium dhe rigagiee def opes ithieo st ts BokAmen
Fig. 4, the content$ of the second areas of the menories 331 tq 335 becone
as shown in FPgtasiangbehepecrd apedneSstih MNP ot dFt £OPEEA Rt A™ t he

read systens. erefore, the read controll 34 2 i es the intercept
Command to ¢ he HiF| TeSEhargR B i menezvds, ¢ nad, BB it Hhe FE8RE°P
operation, sand,sgppLi @fe! @%&r{t:’ frzg-k:dﬂééﬂmdsﬁéé[“?zgdthg e S LR LOPE T ehber

50. Wth reference to the ta; and the start and end addresses
stored in the gesery 88£ass agbRea il MHDINLSs&ddnd ‘axea of the memory

33;, that the A—time'one frame before the start A-time data
in the second area of the memory 33, is contained in the
second area of the memory 33,, and that the A-time one frame
10 before the start A-time data in the second area of the
memory 33, is contained in the second ‘area of the memory

33,;.
After the read operation by the optical pickup 2 is
performed approximately I = two rotations (in' actual,
15 slightly more than two rotations) and the optical pickup 2
reaches a position VI shown in Fig. 4, the contents of the
second areas of the memories 33, to 33, become as shown in
Fig. 5 and there is no omission of record data read with
the read systems. Therefofe, the read controller 34
20 supplies the intercept command to the write controllers 31,
to 31, to intercept t.he write operation, and supplies the
track jump command to the system controller 50. With
reference +to +the BA-time data: and the start and end
addresses stored in the second areas among the memories 33,

25 to 33; where data were written at the present read cycle,
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25 to 335 where data were witten at the present read cycle, 39 6 MAR 2002
the read. controller 34 controls to read record data in the order of
A-tinme starting fromthe A-time next to the one block data lastly EG%BJWZ
to the second signal processing circuit 40 at the preceding read cycle,
relative to the 5 data stored in the second areas anong the nenories. 32,
to 325 where data DATA, to DATA, were witten at the present read cycle,
and outputs the read data to the second signal processing circuit 4L}_ In
this exanple,' the data fromthe frame 23:42:60 to the frame 23:44:47 is
output 10 The wite controllers 31, to 315 received the intercept conmand
i ntercepts th&PeeigagperPatrehler Iheomroliseto3pead ore@osd aiait83in tthe33, .
The system controller 50 .received the_ track junp command controls to junp

. J .
the optical pPERED 2% A SHEnS HELAPEoRTr thealpbimei BE*Y LOSABENOPR Fi g.
4. 15 After t 1.0 e t are f.ocussed i.n t.he track-on .state on
the tracks (x%%?%% ?%f%g?gﬁ?gng@?%?§+f§)Fggn3ecﬁ?32§?93é§uﬁﬁﬂf%ﬁ§&89d dat a
resunes., Wiegigkhithaof ragethsy. i i&ﬁéi F . ES5. af | evel
are out put froél tﬁe first signé?gﬁgg%ggifﬁﬁugircui%% g%}g?g&§6§? F € track
20 junp c6npl ékiten storedeins theadeasnd Sapddd ethddy (it RaRFAld €12 349 The

controller 34 received the track junp conpletion notice-via the read
control | er 3438enthere datar PRERL M TR DAGYe wtoiDA@ASadutthet pesenthe

first signal ngﬁeé§éf§, and outputs the read data to the second signal
processing circuit 40. In this example, the data from the
frame 23:42:60 to the frame:23:44:47 is output.

10 The write controllers 31, to 31, reéeived the intercept

command intercepts the read operation of the memories 32, to

32, and 33, to 33,. The system. controller 50 received the
track jump command coptrols to jump the optical pickup 2

from the position VI to a position VII shown in Fig. 4.

15 Rfter the light beams 3, to 3, are focussed in the track-on
state on the +tracks (x+17), (x+19), (x+21), (x+23), and
(x+25), reading record data resumé5u When all the frame

sync detection signals FS, to FS, of H level are oﬁtput from

the first signal processing circuits 26, to 265, the track

20 jump completion notice is read and supplied to the
controller 34. | |

The controller 34 received the  track jump completion

notice 'via the read controller 34 controis to write the

data DATA, to DATA, output from the first signal processing

25 circuits 26, to 26, after the track‘jump; this time into the

40



25 circuits 261 to 26, after the track junp, this tinme into the 40 6 MAR
2002 first areas of the nenories 321 to 325, and wites the A- time ?qﬁgzmz
ATl to AT5 corresponding to the data DATAL to DATAS and the pairs of start
addresses Als to Ass and end addresses Ale to A5e in the nenories 321 to
325, into the first areas of 5 the nenories 331 to 335. When all A-tine
data stored in the first areas of the nenories 331 to 335 become

conti nuous w thout om ssion, the read controller 34 controls to read and
output record data in the A-tinme order starting from the A-tinme next to
the A-tinme corresponding to the one 10 block data |lastly output to the
second signal piosesairBgs eifr ¢Het méfloniesd B2 precad ngandadrdiyeketheehati ve
to the first areas of the nenories 321 to 325. Thereafter, simlar

oper ations aretivpedtatal AT teal.acohregpapliow desthedlatadBHIR,dbe PATPem
CD- ROM 1 by preventlng the record data 15 from being du Ilcated and
onitted. Readi A8 tWéetH%’tﬁ& ExS17EE PIRLEPESs Rowhioi s 7Y epd ALGEEPEES a

conti nuous reag % about two.ro at ns nd ole; i gﬁ uap gnd
can be execut ed=a hl%Dre Wemﬁrlessaéb t Na fﬁeoc%g% i %%Etrﬁiedoln

Fig. 20. 28 (3}nEi :ﬁéxkoép@g'éj CtBe.’?éj/ Wrihiéh QA9 AlkoRe (d£84 Rl Ry thbe
| i ght beam system 35, refer to Figs. 6 and 7) |f the judgenent of a

presence/ absepgeseof agebsC@rd tmtraemutr:.@ada:d ,€ toYy FEeMbedbingy contihabasi ve
rotation of the
without omission, the read controller 34 controls to read
and output record data in the A-time oxder startiﬁg from
the A-time next to the A-time corresponding tolthe one
10 block data lastly output to the second signal processing
circuit 40 at the preceding read cycle, relative to the
first areas of the memories 32, to 32,. Thereafter, similar.
operations are repeated to read at high speed desired.
record data from CD-ROM 1 by preventing the record data
15 from being duplicated and omitted.
Reading the tracks (x-1) to (x+17) shown in Fig. 4
requires a continuous read of CD-ROM by about two rotations

and one track jump and can be executed at much more higher

speed than the case illustrated in ¥ig. 20.

20
(3) First Specific Read/write Operation (read unable by fhe
light beam system 3,, refgr to Figs. 6 and 7)
If the judgement of a presence/absence of a record
data unreadable system during one relative rotation of the
25 optical pickup 2 from a position I shown in Fig. 6 relative
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25 optical pickup 2 froma position | shown in Fig. 6 relative 41 6 MAR
2002 to CD-ROM 1, shows that there is one record data unreadabl e sy%?ﬁwzﬁdz
the light beam 35 at the outernost circunference, M= 4 |ight beans 3t
34 are allocated as the read systens of h |ight beans, where Mis the

maxi mum nunber of adjacent 5 |ight beam systens usable,.: which is "4" or a
conbi nation of [|ight beans. 3, to 34 and M 2. The conti nuous read
rotation nunber | is set as | = (¢ + 1) = 2, and the read track junp

nunber J is set to a = {(c+l) (M1) - 1) = 5. In accordance with the
A-time data representative of 10 the |latest A-tinme data AT3 input fromthe
first signal pboCPSBOMOL Cightuist tRER dinehrd Has baadretard Jotatunreaidable
designated by the host conputer, the track junp direction and nunber are
det er mi ned- sosyhaemtoé thehtididabedm 3 aththei owtermett ciixsumiference, anong
the h = 4 read |ight beans is 15 focussed in _the track-on state on the

track (x-1) on¥ FrackighhReamshidn thés tazk RILoEaRESi AF tPe Heeak Sy sEenFt

point of the Ajting. 1f .the optical pick 2 is.at a pqgsition Il sho in
o 6 ar ter tRE R Tisikt R Db 1, £o e nok s Plin Sy B L aitpRe

continuoussr ead; gHEOEEah Sk dratshhaek dhih RWTheh Jraf &5flinddien0REi cal
pickup 2 is junpéd fromthe position - [I by six tracks in the forward

direction so thaghtheddnght3, beans,3ando B4zare f oqes e€ohbihbiéud r 2eKgon

state on the tracks (x-1), (x+1), (x+3), and (x+5). Then, reading the
rotation number I is set as I = (¢ + 1) = 2, and the read

track jump number J is set to J = {(c+l) - (M-1) - 1} = 5.
In accordance with the A-time data representative of
10. the latest B-time data AT, input from the first éignal
processing circuit 26, and the read.start point A-time
designated b& the host computer, the track jump direction
and number are determined so that the light beam 3, at the
innermost circumference among the h = 4 fead light beams is
.15 focussed in the track-on state on the track (x-1) one track
inner than the track x containing the read start point of

the A-time. |

If the optical pickup 2 is at a éosition II shown in
Fig. 6 after the h read light beam systems are allocated

20 and the continuous read number I and read track jump number

J are set, the optical pickup 2 is jumped from the position

II by six tracks in the forward direction so that the light

beams 3, to 3, are focussed in the track-on state on the

tracks (x-1), (x+1), (x+3), and (x+5). Then, reading ‘the

25 record data on the tracks (x-1), (x+1), (x+3), and {x+5) at
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25 record data on the tracks (x-1), (x+l), (x+3), and (x+5) at 42 6 MAR
2002 the sane tine starts, by using four systens. including the 6 MAR 2002
phot odet ector PD1 to first signal processing circuit 261, photodetecté&
PD2 to first signal processing circuit 262, photodetector PD3 to first
signal processing circuit 263, 5. and photodetector PD4 to first signal
processing circuit 264. Wien all, the frame sync detection signals FS1 to
FS4 are input fromthe first signal processing circuits 261 to 264, the
specific read/wite command including the read systeminformation "1, 2,
3, 4" is supplied to the PF'S 10 converter 30. Upon reception of;the

speci fic read/ Wreét eamentimel starts heéy esdngorfioual Isgis tehs. dmnicputihegwthe e
controllers 311 to 314 indicated by the read systeminformation "1, 2, 3,
4" wite one DProtrdetectornfRihde thestatd IDATAPTOSEBAERG SUMaWLt126fr om

(ne it < SO PORESSLA AL 1A S G20 e Lhe gt nge o
Cor T eSpanding 50 ol DV o AT ARl U Al B ol eoocs

Al to Ads and end addresses. *Ale to e nmenori es

the 20 first adw@Sph8tolfted®d®rPES &3, £1Ps83dighdl t PEo8XEPAE cShoME i N
Fig. 6, inthe first areas of the nenories 33, to 334, the A-tine data' is

witten from tife.fr dihes: efl123hé0fFEme BgndlddbectBord IsddmakandrR3:t462FR)
(refer to Fig. 7). The read controller 34 received the specific
are input from the first signal processing circuits 26, to-
26,, the épecific read/write command including the read
system information "1, 2, 3, 4" is supplied to the P/S
10 converter 30.
Upon reception of 'the specific read/write command via
the read controller 34, omnly the write controllers 31, to
31, indicated by the read system information "1, 2, 3, 4"
write one block after another the data 'DATAI to DATA, outpﬁt.
15 from the first signal processing circuifs 26, to 26,, into
the first areas of the memories 321’ to 32,, and writes the
A-time data AT, to AT, corresponding to the data DATR, to
DATA, and the pairs of start addresses B,; to A,, and end
addresses. A,, to A, in 'thé memories 32, to 32,, into the
20 first areas of the memories 33, to 33,. In the example
shown in Fig. 6, in the first areas of the memories 33, to
33,, the A-time data'is written from the frames of 23:40:60,
23:41:15, 23:41:45, and 23:42:00 (refer to Fig. 7).

The read controller 34 recei-vé_d the specific

25 read/write command checks whether there is no omission of
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25 read/wite conmmand checks whether there is no om ssion of 43 6 MAR 2002
record data read wth each read system by referring to the first rﬁ@s @f
the nenories 331 to 334 indicated by the read systeminformation " 0
4" and used at the present read cycle to confirmthat the A-tine one frane
before the 5 start A-tine data in the ; first area of the nenory 334 is
contained in the first area of the nenory 333, that the A- tine one frane
before the start A-tinme data in the first area of the nmenory 333 is
contained in the first area of the nenory. 332, and that the A-tinme one
frame before the start 10 A-tine data in the first area of the nenory 33,
is contained ixecolrd Batstresadavicth tehehneead ysi883kn, Abyerefheringdtogbeat i on
by the optical pickup 2 is performed approximately I = two rotations (in
actual , sli ghtiliysfopceahapf tthe Wﬂ@ﬁs§3ﬁﬁ9 3he ipgicadrdpbr ke Xeag

reaches a position IV shown in Fig ,_the contents of the first- areas of
the nenories 33¥sit§m3dprfozadidons slhova‘r itr Fi 9229 4YAR%t Rdr £hSs RRESSREssi on

o Tecor Sot SRS St R e e, ROSSELCRE el SRR L
to intercepl thRgphi e +QRRI QN i rANhS URSddie off MK hatidk-Fosgraad to
the systemcontroller 50. Wth reference to the A-tine data and t e start
and end address®taihededni fheheifst Sired eas e mgmbltg BBYPrilest 3k ato 334
where data were witten at the present ‘read cycle,

time one frame before the start A-time data in the first

area of the memory 33, is contained in thé first area of the

memory 33,, and that the A-time one frame before the start

10 A-time data in the first area of the memory 33, is contained
in the first area of the memory 33;.

After the read operation by the optical pickup 2 is
performed approximately I = <two rotations (in actual,
slightly more than two rotations) and the optical pickup 2

15 reaches a position IV shown in Fig. 6, the contents of the
first areas of the memories 33, to 33, become as shown in
Fig. 7 and there is no omission of record data read.with
the read systems. Therefore, the read controller 34
supplies the intercept command to the write controllers 31,

20. to 31, to intercept the write operation, and supplies the
track jump command to the system: controller 50. With
reference <to the A-time data and +the start énd end
addresses stored in the first areas among the memories 33,

to 33, where data were written at the present read cycle,

25 the read controller 34 controls to read record data in the
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25 the read controller 34 controls to read record data in the 44 6 MAR 2002
order of A-time starting fromthe oldest A-tine, relative to the data
stored in the first areas anong the nenories. 33,1 to 334 where dat & MbRAINE?
to DATAA were witten at the present read cycle, and outputs the read data
to the second 5 signal processing circuit 40. in this exanple, the data
fromthe frame 23:40:60 to the frame 23:42:29 is output. The wite
controllers 311 to 314 received the intercept command intercepts the read
operation of the nmenories 321 324 and 331 to 334_ The systemcontroller 50
received the 10 track junp command supplies the servo circuit 23 with-the
track junp conamadri 6di gating sthrafkg ) fiHm byhel cldedt aokisimg.n neiativewar d
direction to thereby junp the optical pickup 2 fromthe position IV to a
position ' V showthendafiag s t@redAfiperthehd iKisghBrige@nem@rg fozzi 7] "&"’@rﬁ-ééussed
in the track-on 15 state on the tracks que+6) ﬁé{ +8) , +10 and é

readi ng recor d3dat aWe%ﬁnééhe%e‘?'P%ﬂlml ftPa T@yn&'e Gel’ c}ft GR & gﬁ Bs Fs1

to FS5 of H | | t put f t | 261
Lo 264, the (1 REESFRR SR Eor opP B FE O SadiodRRLF e Sepht®

controller ¢ 20 h cghved+t,h a e, Ccemel akian
notice supgl i esS?l?ﬁgIr gg&%g%g#%a%agtégi?hng| 'E[g ?g%'gsr o(é:;tlafan%s 311 to 314,

and the write gk ehbefpard 23 Ml neCeheedrbia 28e4RNES CoNMANpuALite the
dat a DATA, to DATA4 output fromthe
The write controllers 31, to 31, received the intercept

command intercepts the read operation of the memories 32, to
32, and 33, to 33,. The system controller 50 received the
1c track jump command supplies the servo circuit 23 with:the
track jump command indicating a track jump by J = 5 tracks
in the forwai'd direction to thereb'y jump the optical pichkup
2 from the position IV to a position V shown in Fig. 6.
After the light beams 3, to 3, are focussed in the track-on
15 state on the +tracks (x+6), (x+8), (x+10), and (x+12),
reading recorc_] data resumes. When all the frame symnc
detection signals FS, to FS, of H level are output from the
first signal processing circuits 26, to 26,, the track jump
completion notice is read and supplied@ to the controller
20 34.
| The controller 34 received the track jump completion
notice supplies the resume command to the write comtrollers
31, to 31,, and the write controllers 31, to 31, received the
resume command write the data DATA, to DATA, output from the

25 first signal processing circuits 26, to 26, after the track
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25 first signal processing circuits 261 to 264 after the track 45 6 MAR
2002 junp, this tine into the second areas of the nenories 321 to 3%§NAﬁﬂﬂ2
wites the A-tine data AT1 to AT, corresponding to the data DATA. 1 t

DATA, and the pairs of start' addresses al to a4 and end addresses a., to
age in the nmenories 321 to 3241 5 into the second areas -of the nmenories
33, to 339. In the exanple shown in Fig. 6, in the second areas of the
menories 331 to 334, the A-time data is witten fromthe franes of
23:42:18, 23:42:4B; 23:43:03, and 23:43:33 (refer to Fig. 7). 10 After the
read controller 34 supplies the resune conmmand, the read controller 34
checks whet her jhhgf etiiSs A meOTh S| the Glecondoateaataf ridedmembhiesacd,r ead
system by referring to the second areas of the nenories 331 to 339 used
at the present32pa@ncycirgtes ¢bafbrhindadatahdTa- ‘FPn%T&FOG”H@SPPa#énBeF%re

the start A-tine data in the second area . of the c?ﬂé i.S contained in
the second aretfPofdatr D%DF? B, pRgt thaPalng rﬂef ot aAETEEFEP i he

start A- tine ata |n r%s)?%g%d area, of tg“t ﬁengﬁ% géé%isesc%r}t aé(p%g

t he second are o?‘St"’H% Andet oné framne bef ore
the start A-tipg, a{ﬁe' Qeéaﬁassfém 8 Chhe Olerhdl M Y 3333, 5 cent ghaed in

the second area o menory 331. After the read operatlon by the
optical pi ckugxgmlbﬁepeghfda{meﬂnamﬂrgqm 6pt glny the tssronad abreas (di thet ual ,

slightly nore than two rotations) and the optical
memories 33, to 33,, the A-time data is written from the
frames of 23:42:18, 23:42:48, 23:43:03, and 23:43:33 (refer
to Fig. 7).

10 After thé read confroller 34 supplies the resume
command, the read controller 34 checks whether there is no
omission of record data read with each read system, by
referring to the second areas of the memories 33, to 33,
used at the present read cycle to confirm that the A-time

15 one frame before the start A-time data in the second area
of the memory 33, is contained in the second area of the
memory 33,, that the A-time one frame before the start A-
time data in the second area of the memory 33; is contained
in the second area of the memory 33,, and that the A-time

20 one frame before the start A-time data in the second area -
of the memory 33, is contained in the second area of the
memory 33,. after the read operation by the optical
pickup 2 is performed approximately I = two rotations (in

actual, slightly more than two rotations) and the optical

25 pickup' 2 reaches a position VI shown in Fig. 6, the:
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25 pickup 2 reaches a position VI shown in Fig. 6, the 46 6 MAR 2002
contents of the second areas of the nenpries 331 to 334 becone as shown in
re is no omission of record data read with the read siy¥ifeii?

Fig. 7 and the
"1, 2, 3, 4".

command to the
operation, and

stored in the second areas

witten at the

Therefore, the read controller 34 supplies the intercept
wite controllers 311 to 314 to intercept the wite

5

supplies the track junp command to the 'systemcontroller
50. Wth reference to the A-tine data and the start and end addresses

10 present read cycle, the read controller 34 controls t

anong the nmenories 331 to 334 where data were

o

read record datenténtdecer dge @leodnlll Mredsardi nghér nambhted- B3retondlf to
, data lastly output to the second signal processing circuit
40 at the prececdecome cad cpolwe, inm eFagi vE tand htheks aist ayedonkssian setond

t he one bl ock

areas anong th
witten at th
second signa

frame 23:42: 30
311 to 314 gec
The system co

e 15 nenories 321 to 324 where data DATAL to DATA4 wer
erepesdndateadredt| withndhsut 5eRs SNEtPBEd 'dat a%t o I'he

"

' ' it _40.. | ' le . the,, data.f
PRRE TP ant S arand ssonkroblis 4 “SeRhaley pl el ERIRL ¢
eéé(xgrﬁ'ﬁ‘%@e%do%%r GEPE ﬁﬂmci AL 84 CaRY 811 &, iead Lageathon.

ntr recelve e track jump comvhnd controls to

he

j unp

the optical pickdprd dpradilte, pasitégspMed @nd tpack! j @i \AdmnEh@/ ol théi g.

6. After the

10

i5

20

25

i ght beanms 31 to
system contreoller 50. With reference to the A-time data

and the start and end addresses stored in the second areas

among the memories 33, to 33, where data were written at the-

present read cycle, the read controller 34 controls to read

record data in the order of A-time starting from the A-time -

next to thé one block data lastly output to the second
signal processing circuit 40 at the preceding read cycle;
relative to the data stored in the second areas among the
memories 32, to 32, where data DATA, to DATAR, were written ét
the present read cycle, and outpﬁts the read data to the
second signal processing circuit 40. In this example, the
data from the frame 23:42:30 to the frame 23:43:62 is
output.

The write controllers 31, to 314reéeived the intercept
command intercepts the read operation. The system
controller 50 received the track jump command controls to
jump the optical pickup 2 from the position VI to a
position VII shown in Fig. 6. After the light beams 3, to

3, are focussed in the track-on state on the tracks (x+13),
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25 34 are focussed in the track-on state on the tracks (x+13), 47 6 MAR
2002 (x+15), (x+17), and (x+19), reading record data resunes. Wen al|l t e
frame sync detection signals FS1 to FS4 of H level are out put from dH&R 2002
first signal processing circuits 261 to 264, the track junp conpletion
notice is read and 5 supplied to the controller 34_ Thereafter, simlar
operations are repeated to read at high speed desired record data from
CD-ROM 1 by using the four beans 31 to 34 and by preventing the record
‘data from being duplicated and omtted 10 (4) -Second Specific Read/wite
Operation (read unable by the |ight beam system 34, refer to Figs. 8 and
9) If the, judgesed), of xalp)esande/(xabSenceesafiingreecocrodd data mesgmdabl e
systemduring one relative rotation of the 15 optical pickup 2 froma
position | shoWhennaF:iLgths Foame | seneodete@ag Sé‘lﬂﬂéss that tohdre P§ Iane

record data ungeadabl e stem of the Ilght beam ht, bea

| i
to 33 are al |l bEYRLPEE ? EPW?%%T°§V§P&H§ 5Pt S} ﬂﬁﬂﬁﬁ?s*ﬁﬁgfé “fPiEs the
maxi num number ., of ent, h . or a
conbi nati on of zﬁig J é%{ms g{]} %@aﬁmﬂ?ﬁll\}% % ﬁ%?%%%ﬂ%grgggdr ot%ti on

nunber | i§ Segu?ﬁi.ied' £& thk Todtrdfflethesd ead tiatledAHEy ,NURBAE1dxi S
set to J {(c+l) 1) - 1) = 3. in accordance with the A-time data

represent ati veopbrabohat ase Ardgditednit 8o ALdaidnpat high speed desired
recard data from CD-ROM 1 by using the four beams 3, to 3,
and by prevent.ir.ig the record data from being duplicated and
omitted.
10
(4) Second Specific Read/write Operation (read unable by
the light beam system 3,, refer to Figs. 8 and 9)
If the judgement of a presence/absence of a record
data unreadable system during one relative rotation of the
15 optical pickup 2 from a position I shown in Fig. 8 relative
to CD-ROM 1, shows that there is one record data unreadable
system of the light beam 3,, M = 3 light beams 3, '.to 3, are
allocated as the read systems of h light beams, where M is
the maximuom number of adjacent light beam systems usable,

20 which is. "3" or a combination of light beams 3, to 3, and M

Z 2. The continuous read rotation number I is set as I
(c + 1) = 2, and the read track jump number J is set to J
= {(c+l) - (M-1) - 1} = 3. 1In accordance with the A-time
data representative of the latest A-time data AT, input from

25 the first signal processing circuit 26, and the read start
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25 the first signal processing circuit 263 and the read start 48 6 MAR 2002
point A-tine designated by the host conputer, the track junp direction and
nunber are determ ned~so that the |ight beam 31 at the innernost 6 MAR 2002
circunference anong the h = 3 read |ight beans is focussed in the track-on
state on the track 5 (x-1) one track inner than the track x containing the
read start point of the A-tinme. If the optical pickup 2 is at a position
Il shown in Fig. 8 after the h read |ight beam systens are allocated and
the continuous read nunber | and read track junp nunber 10 J are set, the
optical pickup 2 is junped fromthe position 1l by six tracks in the
forward directpainhtsont-hinde t 8€sidgited bepnEhdlhbet3&ampmteacustiad tradine
track-on state. on the tracks (x-1), (x+l), and (x+3). Then, reading the
record data amumhealimeggiion( and) nufied Jarzndefter8lingt sbhethatethendiats:
starts, by using three systens including the photodetector PJ3 to first.
signal procesH9RP Gir2hi thedpnespestdet seppfergnce anghg jthe hor g gead
processing circuit 262, and photodetector, PD3 to first_ signa rocessi ng
circuit 263. V%"e?%“ta%e o+ 5¢ Egﬁ’és%%c“?jle"'theecttirgﬁ‘l‘s?ﬁngl%?t?s%nt {‘)hgsﬁraé:?{e
nput Trom the,20, f Idal 3haRAkpRLRCERS) N ! § 2BhthonZhd. thbG POl C
read/ wite comrand including the read systemintormation "17 2, 3" is
supplied to thetRMS gamebiserhdOn-Ypea. reception of the specific read/ wite
command via the read controller 34, only the wite controllers 31, to

If the optical pickup 2 is at a position II shown in

Fig. 8 after the h read light beam systems are allocated
and the continuous read number I and read track jump number
10 J are set, the optical pickup 2 is jumped from the position
II by six tracks in the forward direction so that the light .
beams 3, to 3, are focussed in the track-on state on the
tracks (x-1), (x+1), and (x+3). Then, reading the record
data on the tracks (x-1), (x+1l) and (x+3) at the same time
15 start#, by usin§=three systems inéluding the photodetector
PD, to first signal processing circuit 26,, photodetector PD, .
to first sigmnal processing circuit 26,, and photodetector.
PD; to first signal processing circuit 26,. When all the
frame sync detection signals FS, to FS, are input from the
20 first signal processing circuits 26, to 26,, the specific
read/write command including the read system information
"1, 2, 3" is supplied to the P/S converter 30.
Upon reception of the specific read/write command via
the read controller 34, only the write controllers 31, to

25 31; indicated by the read system information "1, 2, 3" write
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25 313 indicated by the read systeminformation "1, 2, 3" wite 49 6 MAR
2002 one bl ock., after another the data DATAl1 to DATA3 output from the
first signal processing circuits 261 to 2.631 into the first areas @fMARHE]?
menories 321 to 323, and wites the A- tinme data AT, to AT3 correspondi ng
to the data DATA, to DATA3 5 and the pairs of start addresses All to Ass
and end addresses A e to A3e in the nenories 321 to 323, into the first
areas of the nenories 33, to 333. In the exanple shown in Fig. 8, in the
first areas of the nenories 331 to 333, the A-tine data is witten from
the frames of 23:40:60, 23:41:15, and 10 23:41:45 (refer to Fig_ 9). The

read control | efn3bH1REC ¥R xt BRoEREE I HL aatadhmh| e oumgneuehet kiscanhet her
there is no omssion of record data read with each read system by
referring to tie first siges grddessimgpdiesulds 26,388 RAgdi ciattad the t he
read 15 systeminformation "1, 2, 3" and used at the present read cycle to
confirmthat tHest tanpesomt fthamanddes BRe §9af?: A9 MRS The tfhe

first area of the nory 333 is contained.,.in the. first a of t nory
332, and that ¥ Egtt To® Afp GAET6SPOPELPRCR ThS IRMP, {?ré@ﬁ’att ?%T%ﬁe

first areaof the 20 HRURLY A2 SaRLELOSE A0 dd's ] bhil ofnShudleddi

menory 331. read oper at e dbplca pitckup 2 is perforned
approxi mately s =d W 5t %hb%&néfﬁ@%tzyaéo 32§l | ghdd eH®D ke risRafr AW of

rotations) and the optical pickup 2 reaches & position IV shown in Fig. 8,
the contents ofhd Memories 33, to 33,. In the example shown in Fig. 8, in
the first areas of the memories 33, to 33;, the A-~time data
is written from the frames of 23:40:60, 23;41:15, and
10 23:41:45 (refer to Fig. 9).

The read controller 34 received +the specific
read/write command checks whether there is no omission of
record data read with each read syétem, by referring to the
first areas of the memories 33, to 33; indicated by the read-

15 system information "1, 2, 3" and used at the present read
cycle to confirm that the A-time one frame before the start
A-time data in the first area of the memory 33, is contained
in the first area of fhe memory 33,, and that the A-time one
frame before the start A-time data in the first area of the

20 memory 33, is contained in the first area of the memory 33,.

After the read'operation by the optical pickup 2 is
performed approximately I = +two rotations (in actual,
slightly more than two rotations) and the optical pickup 2
reaches a position IV shdwn in Fig. 8, the contents of the

25 first areas of the memories 33, to 33; become'as shown in
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25 first areas of the, nenories 33, to 333 beconme, as shown in 50 6 MAR
2002 Fig. 9 and there is no omssion of record data read wwth the rgiﬂg
systens. Therefore, the read controller 34 . supplies the intercept c J@Z
to the wite controllers 31, to 313 to intercept the wite operation, and
supplies the 5 track junp command to the system controller 50. Wth
reference to the A-tinme data and the start and end addresses stored in the
first areas anong the nenories 33, to 333 where data were witten at the
present read cycle, the read controller 34 controls to read record data in
the 10 order of A-tinme starting fromthe oldest A-tine, relative to the
data stored i nFife Bi had aheze ABDNG bhésrRaDr b€Sradddrdt Aal33rehdr eidat a
DATA, to DATA3 were witten at the present read cycle, and outputs the
read data to thbesexentl syghams.-prodbesefigrei rciia n6ad| reaktrpldbempBé, the
data fromthe 15 frane 23:40:60 to the franmne 23:41:74 is output. The wite
control l ers 31T9PBl383 the SRASFERE FATBRRE O thephfahs FRREFREISS tHe read
operation, and_the.syste ol ecej .the track j o] nd
SUppli cs tho Earabs ofs oy rEPE Y e Epat Ry hhAC SR TReBI R )
track junpsby drzcR HhapKSchimdle 67 Waed Sid@ati @ontLfo1ider ey | URtkhe
optical pickup 2 fromthe position IVto a position V shown in Fig. 8.
After the |ighheféeanse3, td 0 the3 Areihecubsed bnadt hehér ackamn and cend t he

tracks (x+4), (x+6), and (x+8), reading record data resunes. Wen al
addresses stored in the first areas among the memories 33,

to 33; where data were written at the present read cycle?

the read controller 34 contr&ls to read record data in the

10 order of A-time starting from the oldest A-time, relative
to the data stored in the first areas among the memories 33, -

to 33, where data DATA, to DATA; were written at the present

read cycle, and outputs the read data to the second signal
processing circuit 40. 1In this example, the data from the

15 .frame 23:40:60 to the frame 23:41:74 .is output. |
The write controllers 31, to 31, received the intercept

.command intercepts the read operation, and +the system
controller 50 received the track jumé command supplies the
servo circuit 23 with the track jump command indicating a

20 track jump by J = 3 tracks in the férward direction to
thereby jump the optical pickup 2 from the position IV to

a position V shown in Fig. 8. After the light beams 3, to

3, are focussed in the track-on state on the tracks (x+4),
(x+6), and (x+8), reading record data resumes. When: all

25 the frame sync detection signals FS, to FS, of H level are
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25 the franme.sync detection signals FS3 to FS3 of H level are 51 6 MAR 2002
output fromthe first signal processing circuits 261 to 263, the trﬂihARZMZ
junp conpletion notice is read and supplied to the controller 34. T
controller 34 received the track junp conpletion 5 notice supplies the
resume command to the wite controllers 311 to 313 , and the wite
controllers 31, to 313 received the resune command wite the data DATA, to
DATA3 output fromthe first signal processing circuits 261 to 263 after
the track junp, this time into the second areas of the nenories 321 to 10
323, and wites the A-tinme data AT, to AT3 corresponding to the data DATA,
to DATA3 and tdwetpat rirat thrafirstdriggsdspadcesoind dinthwindg addries 26s, a, .
to a3e in the nenories 32, to 323,. into the second. areas of the nenories
331 to 333. |nthfetrasanprersprewpleriqn gnogice nig eeadcand swepkied ¥he 15
menories 33, tQ 333, the A-tinme data is witten fromthe franes of

23: 41: 63, 23:4%18?”5‘?6" T P%%8 (refer to. Fig. 9). After the read
controller 34 supplj;e une ., caommand, .the read controller 34 checks
whet her there is nolhﬁ% %J;rr!l?%gso?l(s)lr? rots 4r EEGT Vﬁgt gg?egﬁaﬁmﬁt Hmé‘gcﬁof%g t%‘g/nstem
by referrsng'nd©i dd@iaand dheaseRind LomIBARN & Stm3 %ri®e333ntHs el the
present read cycle to confirmthat the A-tinme one franme before the start
A-time data i rBl1hecsBtynengdr ehe wifitdeoi®iBlYedsB1,St60l Areediradttiae

second area of the
resume command write the data DATA, to DATAR, output from the

first signal processing circuits 26, to 26, after the track
jump, this time inta the second areas of the. memories 32; to
10 32,, and writes the 'A-time data AT, to AT, corresponding to
the data DATA, to DATA, and the pairs of start addresses a,
to a,; and end addresses a,, to a,, in the memories 32, to 32,,
;’.n'to the second areas of the memories 33, to 33,;. In tl;e
example shown in Fig. 8, in fhe second areas of the'
15 memories 33; to 33,, the A-time data is written from the
frames of 23:41:63, 23:42:18, and 23:42:48 (refer to Fig.

9).
After the read controller 34 supplies +the Tresume
command, the read controller 34 checks whether there is no
20 omission of record data read with each read system, by
referring' to the second@ areas of the memories 331 to 33,
used at the present read cycle to confirm that the A-time
one frame before the start A-time data in the second area
of the memory 33, islcontained in the second area of the

25 memory 33,, and that the A-time one frame before the start
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25 nmenory 332, and that the A-tine one franme before the start 52 6 MAR 2002
A-time data in the second area of the nenory 332 is contained in the
second area of the menory 331. After the read operation by the opti calMAR 2002
pickup 2 is performed approximately I = two rotations (in actual, 5
slightly nore than two rotations) and the optical pickup 2 reaches a
position VI. shown in Fig. 8, the contents of the second areas of the
menories 33, to 333 becone as shown in Fig. 9 and there is no om ssion of
record data read with the read systens "1,. 2,  3". Therefore, the read
controller 10 34 supplies the intercept command to the wite controllers
311 to 313 t @-itrimer céptat hier Wwthee xpeal | aneaand stppl iBemot$e 3B agk j unp
command to the systemcontroller 50. Wth. reference to the A-tine data
and the startcoatdisgd iadyhressesond rxeh iaf tthe memonst 3Beas anong the

menories 33, 15 to _333 where data were witten at the present read cycle,
the read control | £ 8% &Oft F6PS CReFALEORr BRorBed2PEirALt RECHYPUEr 16

A-time st art'ggg_ffcgtg th%pcﬁgi:’éziiqfaﬁ%.@ fot hfgwg?eﬁ%%ltg_%%sda?a I %Sttl}?.{a out put

= in
to the second signal pr ssing crrcuit 4 e préecedrng rea ycl e,

relativesto hegh@1gaharst e {ub tNR-I8CARY 8h&AEHLENDNG e JRARY g5 321
to 323 where dgfé gATAT to DATA3 were wwit?en at the present reéhgcycle,

and out puts tleecheadadataitbod el seesnd isi gRgl 8 prowgescidigemid G thd0. I n
this exanple, the data fromthe frame 23:42:00 to the frame 23:43:02 is
out put . second areas of the memories 33, to 33, become as shown in
Fig. 9 and there is no omission of record data read with
tbe read systems fl, 2, 3". Therefore, the read controller
10 34 supplies the intercept command to the write controllers
31; to 31, to intercept the write operation, and supplies
the track jump command to the system controller 50. With
reference to the A-time data and the start and end
addresses stored in the second areas among the memories 33,
15 to 33, where data were written at the present-reéd cycle,
the read controller 34 controls to read. record aata in the
order of A-time starting from the A-time next to the one
block data lastly output to the second signal processing
circuit 40 at the preceding read cycle, relative to the
20 data stored in the second areas among the memories 32, to
32; where data DATA, to DATAR, were writtem at the present
read cycle, and outputs. the read data to the second sighal
processing circuit 40. In this example, the data from the

frame 23:42:00 to the frame 23:43:02 is output.

25 The write controllers 31, to 31, received the intercept
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25 The wite controllers 31,

to 313 received the intercept 53 6 MAR 2002

command intercepts the read. operation. The system controller 50 reﬁiﬁ“?ﬁ?
the track junp command controls to junp the optical pickup 2 fromt
to a position VIl shown in Fig. B. After the |light beans 31 to

5 33 are focussed in the track-on state on the tracks (x+9), (x+11), and
(x+13), reading record data resunes. Thereafter, simlar operations are

position VI

repeated to read at high

the four beans 31 to 33 and by preventing the record data from bei ng
duplicated and omtted. (5) Third Specific Read/wite Operation (read
unabl e by t heommagt beisrsgptenstlRd areRdB5,opegfagiiong Fi gsThel 0 syeted)
t he judgenent of aégresence/ absence of "a record 15 data unreadable

during one rEPALFQ

£5t aPi BRCBEVeFetheptract Ik PR Fop tFedist itn

h i Fig.10 | ati .to. . CD 1, .sh t hat ther,
inr eadabl ¢ SYSLBNEH PREFRINPLUNT 34 SR SBRoMES T1ght Y bckin a3
33 are all 0CBLed:adn! o SG.YA 3 Ofa b hirdlk 2cboRgR MSEE M 5

maxi mnum nunber of adj acent [i1ght be systens usa
conbi nat son 8f dietoc ke .in3thk0t33cRNEn Mtate 2n HiR GRAHIHNIQUS gyead

rotation

nunber | is set as | = (c + 1) =2, and the read track junp

speed desired record data from CD-ROM 1 by using

10
| f

syst em

d data

1to
t he
r a

nunber J is $8t1id, ] =rd c+1*+18M 1) reafiing 3.reaurds adsbdadanesumesh t he
A-tinme data representative of the

10

15

20

25

Thereafter, similar operations are repeated ta read at high
speed desired record data from CD-ROM 1 by using the four
beams 3, to 3; and by preventing the record data from being

duplicated and omitted.

(5) Third Specific Read/write Operation (read unable by the
light beam systems 3, and 3,, refer to Figs. 10 and 9)

1f the judgement -of a presence/absence of a record

data unreadable system during one relative rotation of the -

optical pickup 2 from a position I shown in Fig. 10
relative to CD-ROM 1, shows that there are two record data
unreadable systems of the light beams 3, and 3,, M = 3 light

beams 3, to 3, are allocated as the read systems of h light

beams, where M is the maximum number of adjacent light beam

systems usable, which is "3" or a combination of light

beams. 3, to 3, and M > .2. The continuous read rotation
number I is set as.I = (c + 1) = 2, and the read track Jjump
number J is set to J = {(c+l) -+ (M-1) - 1}y = 3. In

accordance with +the A-time data representative of the
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54 6 MAR 2002 | atest A-tine data AT3 input fromthe first signal

processing circuit 263 and the read. start point A-tinme designated €¥mh§®2
host conputer, the track junp direction and nunber are determ ned s

the Iight beam 31 at the 5 innernost circunference anong the h = 3 read
light beans is focussed in the track-on state on the track (x-1) one
track. inner than the track x containing the read start point of the
A-tinme. If the optical pickup 2 is at a position Il shown in 10 Fig. 8
after the h read |light beam systens are all ocated and the continuous read
nunber | and read track junp nunber J are set', the optical pickup 2 is
junped from thetgyasi W-afimel | dayasi AT} r dclpmt nfirba f ohear didstecséigmlso t hat
the light beanms 3, to 33 are focussed in the track-on state on the 15
‘tracks (x-1) pXocdssingndcixa8lt Zhenandeddiengreate FéedEd Padd@ta Brtinee
tracks (x-1),_ (x+l) and (x+3) at the same tine starts, by using three
systems i ncl RETHERATEHRSt J& bosEr coPPYtes. fF?‘%’tt’é’i’ﬂﬁ&?"‘%P o’iia’é%‘??fgj"bi rcuit

261, phot odet ecf or, B0 Lo (ltsl,ol 093l o PLOCESIING GhiC U292, o ANhe

phot odet ect or _ ( si'gnal’_processing cir Wien al t he
frame syne def,galinix+SLaRalhArERdntl fivhfPthel APUI3 i@ §RghLtf hEShs Sisgnal

processing circuits 261 to 263, the specific.  read/wite comand i ncl udi ng
the read syst®itisyed Al B8 tradck-bn $'taite eHpEld adaok (Rellf/ Gneotmaid er 30.

25 Thereafter, quite simlar to the case shown in Fig. 8,

inner than the track x containing the read start point of
the A-time.

If the optical pickup 2 is at é position II shown in
10 Fig. 8 after the h read light beam systems are allocated
and the continuous read number I and read track jump numberl
J are set, the optical pickup 2 is juﬁped from the position
II by six tracks in the forward direction so that the'light
beams 3, to 3, are focussed in the track-on state on the
15 tracks (x-1), (x+lj,land (x+3). Then, reading the record
data on the tracks (x~-1), (x+l) and (x+3) at the same time
starts, by using three systems including the photodetector
PD, to first signal processing circuit 26,, photodetector PD,
to first signal processing circuit 26,, and photodetector
20 PD; to first sigmal processing circuit 26,. When éll the
frame sync detection signals FS, to FS; are input from the
first signal processing circuits.zs1 to 26,, the specific.
read/write command including the read system information

"1, 2, 3" is supplied to the P/S converter 30.

25 Thereafter, quite similar to the case shown in Fig. 8,
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55 6 MAR 2002 an operation of reading record data from CD-ROM 1 by

appr oxi mat el

nunber J = 3, again reading record data from CD-ROM 1 by approxi mat el
rotations, and junping the 5 optical

IS repeated

y two rotations, junping the optical pickup by the track

(refer to lll to VIl in Fig. 10) to read record data at

speed in the record order by preventing the record data from being
duplicated and omtted. 10 (6) Fourth Specific Read/wite Operation (read

unabl e by t

he Iight beam systens 31 and 35, refer to Fig. 11) If the

o Mg

pi ckup by the track junp nunmber J = 3

hi gh

j udgenent of a presence/absence of a record data unreadable system during
one rel ati veanotatdxaitiain t BE RidieR) PeE&EP AaftbONFLoOBn-ROM |1 SRYWN in
Fig. 11 15 relative to CD-ROM 1, shows that there are two record data
unr eadabl e s§BPERBimetehe tvghtoteadmns3] jandils, the oBptdcahtpidieanby32 to

39 are allocated as the read systens of h |ight

maxi mum numb&PeoF 2T abER "PERE Beard s PaEdms raadbhe, roperd data Fropr

conbinationn§5F£§ghR b20 beans .3z

rotati on nu
nunber Jsgi s
A-tine data.

) ti 39" and M - )
i 5 9&t 2RPrPrImptely fwa FotafiopRe PBYJ IMFRIRY; &

beans, where Mis the

a

~ 2. The caontinuous_ read

i JpFeiu ck j 1) Ie & e- Q h
SPAALEL et ol D ol 57 S

represent ati've of -t1 e data

romt he

first signal (26£@roeessing tol naui tir263i Andid Necd eadadt ekoR@i Bhth- hikMe 56

10

15

20

25

high speed in the record order by preventing the record

data from being duplicated and omitted.

(6) Fourth Specific Read/write Operation (read unable by
the light beam systems 3, and 3,, refer to Fig. 11)

If the judgement of a presence/absence ofl a recolrd
data unreadable system during one relative rotation of the
optical pickup 2 from a position I shown in Fig. 11
relative to CD-ROM 1, shows that there are two record'data
unreadable systems of the light beams 3, and 3,, M = 3 light
beams 3, to 3, are allocated as the read systems of h light
beams, where M is the maximum number of adjacent light beam
systems usable, which is "3". or a combination of light
beams 3, to 3, an@ M 2 2. The continuous read rot'a-tion-
number I is setas I = (c + 1) = 2, and the read track jump
number' J is set to J = {(c+l) + (M-1) - 1)} = 3. In
accordance with the A-time data. representative of the
latest B&A-time data AT, input from the first signal

pProcessing ci_rcuit 26; and the read start point A-time
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6 MAR 2002 designated by the host conputer, the track junp direction
nunber are determ ned so that the |light beam 32 at the i nnernost
circunference anong the h = 3 read light beans is focussed in the t@ﬁé&Z%a
state on the track (x-1) one track 5 inner than the track x containing the
read start point of the A-tinme. If the optical pickup 2 is at a position

Il shown in

Fig- 11- after the h = 3 read |ight beam systens are

and

al l ocated and the conti nuous read nunber | and read track 10 junp nunber J
are set, the optical pickup 2 is junped from the position Il shown in Fig.

11 by four tracks in the

forward direction so that the |ight beans 32 to

34 are focusiesdgnatiedebyr abk- hasst abepwtet hethe ackec X dixdgtionand

(x+3).. Then, reading the record data on the tracks (x 15 1), (x+l) and

(x+3) at theasgmaumbge srardetepmingd \yp tihede theyddight Prerudi m§ tthe

phot odet ector, PD2 to first signal processjn circuit82g5%5€g$todetector
T\

PD3 to first *SPGREPSTpFLEENBITRENSS ARCPo2ERe Tfd SphEP

CRN 10 first

signal s

si gnal proce§%kﬂgsghrgthugﬁéhfﬁggp_g#%téhﬁx%5%n%r§¥ﬂc(3919%&%?9%%§ktO 264

FS2 to FS< are I nput

rom nal rocessing circuits

the specisfi cihgad/ Whibhe theORPBAK k NEOMEL 10 dd 18 HeP 8k 3 QP Poammbieon " 2,

3, 4". is

supplied to the P/S converter 30.” Thereafter, nearly sim

t he case showhel B-kigge. 25 8 (in the case shown in Fig. 11, the wit
controllers 312 57

10

15

20

25

If the optical pickup 2 is at a position II shown in
Fig. 11 after the h = 3 read light béam systems are
allocated and the continuous read number I and read trachk
jump number J are set, the optical pickup 2 is jumped from
the position II shown in Fig. 11 by four +tracks in the
forward dixection so that the light beams 3, to 3, are
focussed in the track-on state on the tracks (x-1), (x+l),
and (x+3). Then, reading the record data on the tracks (x-
1), (x+1) and (x+3) at the same time sta:fts, by using three

systems including the photodetector PD, to first signal

lar to
e

pProcessing circuit 26,, photodetector PD, to first signal -

processing circuit 26,, and photodetector PD, to first
signal processing circuit 26,. When all the frame sync
detection signals FS, to FS, are input from the first signal
processing circuits 26, to 264,. the specific read/write
command including the read system information "2, 3, 4" is
supplied to the P/S converter 30.

Thereafter, nearly similar to the case shown in Fig.

8 (in the case shown in Fig. 11, the write controllers 31,
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6 MAR 2002 to 314 control to wite the data DATA2 to DATA, and A-tine data
AT2 to AT4 output fromthe first. signal processing circuit 262 to 264,
into the nenories 322 to 324 and 332 to 334, and with reference to g NaR M0E
A-time data and start and 5 end addresses stored in the nenories 332 to
334, the read controller 34 controls to read record data stored in the
menories 332 to 334 in the order of At-tine by preventing the record data
frombeing. duplicated and onmitted), an operation of reading record data
fromCD-ROM 1 by 10 approximately two rotations, junping the optical pickup
by the track junp nunber J = 3, again reading record data from CD ROM I
by approxi mattel ¥1f woonotal | Be\Syr otk HEHAG: toara, €t baeh, Pk Up-Hayet he
track junp nunber J = 3 is repeated (refer to Ill to VIl in Fig. 11) to
sequenti al | y de&ad M5 recobl, dattrwt figh tbeedirstt s gredorpr arateyingy
preventing the record data from being duplicated and om tted. §7) Fifth

Speci fi c ReafMiFPEE GBertRith- (1LBAE thabrempriene32d tght32peand 32 48d 35,

refer to Figss 12, and;33) 20, L8 the | ge nt. of, a presence/ apsence .of a
record data Ut e-arggb!le syS %ﬁ%?ietﬁ"g%é %egl?%laﬁtl’\}‘be_ B&té‘tf"ﬁﬁ DT hédopt i cal
pi ckup 2 5frogna paskkisaBs! stBLWA iR ELE. méfori&hakhved 03§4[,)' QEM Jreajhovs
that there are two record data unreadable systens df the 1'ight beans 32
and 35, thenconltyo2feirwd4l icghtrbeanto32eandrddoancdadhacebregagh ahler
anong the 58 6 MAR 2002

memcries 33, to 33, in the order of At-time by preventing

the record data from being. duplicated and omitted), an

operation of reading record data from CD-ROM 1 by

10 approxzimately two rotations, jumping the optical pickup by

the track jump number J = 3, again reading record data from

CD-ROM 1 by approximately two rotatioms, and jumping the

optical pickup by the track jump number J = 3 .is repeatedV

(refer to III to VII in Fig. 11) to sequentially read

15 record data at high speed in the record order by preventing

the record data from being duplicated and omitted.

(7) Fifth Specific Read/write Operation (read unable by the
light beams 3, and 3,, refer to Figs. 12 and 13)

20 If the-judgement of a presence/absence of a record
data unreadable system during one relative rotation of the
optical pickup 2 from_ a position I shown in Fig. 12
relative to CD-ROM 1, shows that there are two record data
unreadable systems of the light beams 3, and 3, then only

25 two light beams 3; and 3, are adjacent each other among the
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remai ning three |light beans 31, 33, and 34. in reading at high speed
record data of CD-ROM 1 by repetitively performng continuous record data
read by approximately two rotations and track junp, it is necessary'&kMRZUW
read record 5 data only with adjacent |ight beans. H gh speed read is
possi bl e even for a conbination of read Iight beans not conpletely

adj acent each other, if continuous record data read of CD-ROM 1 by three
‘or nore rotations and track junp by predeterm ned tracks are repeated. 10
Specifically, continuously reading record data with data readable |ight
beans during approximately {(R+l) (c+l)) rotations and track junmp by (Q 1)
track can be remepedingd thice® ldgBtobebmsgdy, 3pd &ds30 orin aremtingvadre Q
is the nunber of tracks representing a distance between the 15 innernost

| i ght beam afd %But SPRESt FPEATD bedataamitig FHeRQU récob¥ dERRetEEMYe | ght
beam systens,_ a nHX|nun1nuEp$r of cent record

o et o POt SR AR HEP RN s Xu?BPﬁ’B’é%m?%%g’F F49at a
readabl e || 9o baBRe L 1% 2Ahe SO BESarl? Addeh Alodle

record data rea t beam-systens, “he 5 nner bean1 Is the

| i ght beam 3haaid ddhe Quttef aSita deln@hty ; gﬁ%rrbéamghe mllgﬁhtsptmmr%dsqst hat Q
= 6. In the adjacent record data unreadable |ight beans between the |ight

beans 31 andpd4siblde tevenmaftxan aonbixatforadificeasdr ddghtt demsumogadabl e
i ght 59

completely adjacent each other, if continuous record data

read of CD~-ROM 1 by three or more rotations and track jump

by predetermined tracks are repeated.

10 Specifically, continuously reading record data with
data readable light beams during approximately {(R+1)
(c+l)} rotations and track jump by (Q-1) track can be
repeated if Q is 2 or larger and R is 0 or larger, where §
is the number of tracks representing a distance between the

15 innermost light beam and outermost light beam among the
;ecord data readable light beam systems, and R is the
maximum number of adjacent record data unreadable  light
beams between the innermost and outermost record data’
readable light beams. |

20 In the exémple shown in Figs. 12 and 13, of the record

data readable light beam systems, the innermost light beam

is the light beam 3, and the outermost light beam is the
light beam 3, so that Q0 = 6. 1In the adjacent record data

unreadable light beams between the light beams 3, and 3,,

25 the maximum number of adjacent record data unreadable light
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6 MAR 2002 beans is "1" because. there is only the light beam32. As the h
read |ight beam systens, all the three record data readable |ight beam
systens 31, 33, and 34 are allocated. The continuous. read rotati ol MRnA0ek

| isset as | = ((R+51) (c +1)) =4, and the read track junp nunber. J
isset toJ =(Q- 1) . =5 If the optical pickup 2 is at a position I
shown in Fig. 12 after the h = 3 read |light beam systens are allocated
and the continuous read nunber I = 2 and read 10 track junp nunber J = 5
are set, the optical pickup 2 is junped fromthe position Il by six tracks

in the forward direction so that the |ight beans 31, 33, and 34 are
focussed i nbehestiackibdnbetabse othédwe ix aohy (thel ligixt+Peamard]. (&sS).
Then, reading the record data on the tracks (x-1é, 15 (x+3), and (x+5) at
t he same tingbhst &r ggadphylighitngernr s¥stepst eadl | ke udhrget FeCprBt Bakkect or

PDL to first sign rocessing circuit 261, photqdetector PD3 to first

si gnal proc§§§gﬁS£EiEéEPF ES?% ﬁﬁﬁtﬁﬂ%tadef%ctBPgP54 Pﬁefﬁégg°a§F ha
processi ng ci.fcui 4. e I fra c.20_d ctLon si | s FS1,
FS3, and Fm*é‘?eh?ﬁgg?“?\%(%ﬁ?%{e ?‘%‘If%”msugg‘ﬁ‘glwp%o%%sg%%g%i 1on 248, 1, 263,
and 264, sthexspeci&ic 1ypad/a i ¢aEMRAL4 | Al didiRghd Rmiead sy st 88t

information "1, 3, 4" is supplied to the P/S converter 30. Upon reception
of the specitbcdreatowile €dwrand via 25 the read controller 34, only the
wite controllers 311, 313, 60
If the optical pickup 2 is at a position II shouwn in
Fig. 12 after the h = 3 read light beam systems are
allocated and the continuous .read number I = 2 and read

10 track jump 'number_ J = 5 are set, the optical pickup 2 is
jumped@ from the position II i)-y six tracks in the forward
direction so that the light beams 3,, 3,, and 3, are focussed
in the track-on state on the tracks (x-1), (x+3), and
(nx+5). Then, reading the record data on the tracks (x-1),

I’lS (x+3), and (x+5) at the same time starts, by using three
systems including the photodetector PD, to first signal
processing circuit 26,, photodetector PD, to first signal
processing circuit 26;, and photodetector PD, to first
signal processing circuit 26,. When all the frame sync

20 detection signals FS,, FS,, and FS, are input from the first
signal processing circuits 26,, 26,, and 26,, the specific
read/write command@ including the read system :i.nformation
"1, 3, 4" is supplied to the P/S converter 30.

Upon reception of the specific read/write command via

25 the read controller 34, only the write controllers 31,, 31,,
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6 MAR 1002 and 319 indicated by the read systeminformation "1, 3, 4"

wite one block after another the data DATA,, DATA3, and DATA9 output from
the first signal processing circuits 261, 263, and 264, into the fir&MAR 2002
areas of the nenories 32,, 323, 5 and 324 , and wites the A-tinme data AT,

, AT3, and AT4 corresponding to the data DATA, , DATA3, and DATA4 and the
pairs of start addresses Als, A35, and A45 and end addresses- Al e, A3e, and
Ade in the menories 32,, 323, and 324, into the first areas of the
menories 33,, 333, and 334- In the 10 exanple shown in Fig. 12, in the
first areas of the nenories 33,, 333, and 334, the A-tine data is witten
from the fran®s3pf i2&i4dted bP3thé: Abad asyk s 42 f@Gmartdber "tlo 3Fi 4" 13).
The read controller 34 received the specific 15 read/wite conmand_checks
whet her t hereritengnenipdochn aditexr aportdedatther aataniBAThac PA%Rad 894tem by
referring to_the .first areas of the nenories 331, 333, and 334 jndicated

by the readP8¥R¢ MtPHtoERAR bR Birst SAInaPERERSEIPY K PRttt ead
cycle to ConEgr'mat[n%fatZGt heirﬁ;c;[ I'trlrl.ee g%s rg':gga Ooié)q;él%r th %l%gaé? A-SIZi me data
0 € I n e

in the first“at'ea The ~'menory i'sTcont al he irst*ared’ of the
menory 333, ,g8d dhat fhe Lt AR frapE.dehahs tAe Stapl, Ashamagdata in

the first area of the menory 333 is contained in the first area of ‘the
menory 331. 26xléipindiheg readtppeaats onaby,,t et i eal packypazdi shél
pairs of start addresses A,,, R,,, and A,, and end addresses
A,., A,., and B, in the memories 321, 32,, and 32;, into the
first areas of the memories 33,, 33;, and 33,. In the
10 example shown in Fig. 12, in thé first areas of the
memories 33,, 33,, and 33,, the A-time data is written from
the frames of 23:40:60, 23:41:15, and 23:42:00 (refer to
Fig. 13). '
The read controller 34 received the specific
15 read/write command checks whether there is no omission of
record data read with each read system, by referring to the
first areas of the memories 33,, 33;, and 33, indicated by
the read system information "1, 3, 4" and used at the
present read cycle to confirm that the A-time one f£frame
20 before the start A-time data in the first area of the
memory 33, is contained in the first area of the memory 33,,
and that the .A-time one frame before the start A-time data
in the first area of the memory 33, is contained in the

first area of the memory 33,.

25 After the read operation by the optical pickup 2 is
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6 MAR 2002 perfornmed approximately | = four rotations (in actual, slightly
nore than four rotations) and the optical pickup 2 reaches a positi TIMIQYUUZ
shown in Fig. 12, the contents of the first areas of the nenories 3

333, and 339 becone as 5 shown in Fig. 13 and there is no om ssion of
record data read with the read systens. Therefore, the read controller 34
supplies the intercept conmand to the wite controllers 311, 313, and 319
to intercept the wite operation, and supplies the track junp conmand to
the systemcontroller 10 50. Wth reference to the A-tine data and.the
start and end addresses stored in the first areas anong the nenories 331,
333, and 334perfiermedd appwordipdelgs Icont foby txetadddns eCbrd addvalin t he

order of A-time starting fromthe oldest A-tinme, relative to the data
stored in th&lighstyrags E’Sa%nﬁﬂ‘grt%t%?&sl)e§n§3fh339§t1&?& 3’3& kupnq

outputs the rea ata_to the, sec d5| na ocessi ng.circuit Ln this
exanpl e, the5da?3 grom tﬁ%s%rhcr’r% "gb Igj’tlﬁ’é ?? Qhezf opFeBEs| gfout put .
The write copfpoklers 3ldas IS, trfé[‘%e%%légcﬁéve@:st he %035 NL,Q0RBL ag0MMand

intercepts the read operation, and the syste’m coﬁiro er 50 received the
track jusp cersm®Adinswppl.i @3 bha seeve Gkl A bm23sWbhhokEheekbbaaK adpUAp

'command indicating a track junp by J = 5 tracks in the forward direction
to thereby |uepdthetiopthe aleagi skapeds { r Gireth€oRS, pdse ezl Ic\zinttcoalposi tion
V shown in Flg 12. 1Afte1r:hthent62 £ co 4 to th N froll
supplies e intercept comman o e write controllers
31,, 31,, and 31, to intercept the write operation, and
supplies the.track juﬁp command to the system contraoller
10 50. With reference to the A-time data and the start and
end addresses stored in the first areas among the memories:
33,, 33,, and 33,, the read controller 34 controls to read
record data in the order of A-time starting from the oldest
A-time, relative to the data. stored in the first areas
15 among the memories 33,, 33;, and 33,, and outputs the read
data to the second signal processing circuit 40. In this
example, the data from the frame 23:40:60 to the frame
23:42:50 is output.
The write controllers 31,, 31;, and 31, received the
20 intercept command intercepts the read operation, and the
system controller 50 received +the track Jump command
supplies the servo circuit 23 with the track jump command
indicating a track jﬁmp by J = 5 tracks in the forward

direction to thereby jump the optical pickup 2 from the

25  position IV to a position V shown in Fig. 12. After the
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6 MAR 2002 |ight beans 3,, 33 and 34 are focussed in the track-on state on
the tracks (x+a), (x+12), and (x+14), reading record data resunes. vﬁﬂ?%ﬂ?
all the frame sync detection signals FS1, FS3, and FS5 of H | evel A%
output fromthe first. signal 5 processing circuits 26.1; 263, and 264, the
track junp conpletion notice is read and supplied to the controller 34.
The controller 34 received the track junp conpletion notice supplies the.
resume command to the wite controllers 10 311, 313, and 314, and the wite
controllers 311, 313, and 314 received the resune conmand wite the data
DATALl, DATA3, and DATA4, output fromthe first signal processing circuits
261, 263, antidieh beames 3 he3f radk3j ame fobibssed min ithe triaeksonoatate ar eas
of the menories 32,, 323, and 324, and wites the A 15 tinme data AT1l, ATS3,
and AT4 corr eSpoiiitnd @G shel tfla DarA2). meta (x+h) DATRRILRR FRETHAi rs of

start addresses, als, a3s' a a4s.and, end addresses .al e, . a3e, and ein
the menories &§Ei,r§§§Te§hd Qgﬁ? Fﬁ?quﬁegga@Snﬁyﬁ?egEtSFt%ﬂ% R r?%s 331,
333, and 334.54dn e e i 0+ Fi i N d of

t he nmenories %%‘I %gé'?), ang 330%91;,\28{,%}&%90%?{5?% fi"sm\;vrtﬁ% gﬁgfg?o?n he franes
of 23:42:48, pdoddsisthgardrcdd3ed3: 58, (reber hRaFizk,, 13the Aftrdickt heufigad

controller 34 supplies the resume command, the read controller 34 checks
whet her t her ecorsploti@d oatise obs ofesadcand soppliadhdted theeaohtredltesyst em
by 63
34.
The controller 34 received the track jump completion
notice supplies the resume command to the write céntrollers
10 31,, 313,. and 31,, anéd the write confrollers 31, 313, and 31,
received the resume command write the data DATA,, DA'I"Aa, and
DATA, output from the first signal processing circuits 26,, .
26,, and 26, after the track jump, this time into the second .
areas of the memories 32,, 32,, and 32,, and writes the A-
15 time défa AT,, AT,, and AT, corresponding to the data DATA,,
DATA;, and DATA, and the pairs of start addresses a,,, a,,
and a,; and end addresses a,, a,,, and a, in the memories
32,, 32;, and 32,, into the second areas of the memories 33,,
33;, and 33,. In the example shown in Fig. 12, in. the
20 second areas of the memories 33,, 33,, and 33,, the A-time
data is written from the frames of 23:42:48, 23:43:33, and’
23:43:63 (refer to Fig. 13). | |
After the read controller 34 supplies the resume

command, the read controller 34 checks whether there is no

25 omission of record data read with each read system, by

63



6 MAR 2002 referring to the second areas of the nenories 33,, 333, and 334
used at the present read cycle to confirmthat the A- tinme one frame before

the start A-time data in the second area of the menory 334 is cong A;pg}ﬂzin
the second area of 5 the nmenory 333, and that the A-tine one frame before
the start A-tine data in the second area of the nenory 333 is contained
in the second area of the nenory 33,. After the read operation by the
optical pickup 2 is perfornmed approximately | = four rotations (in actual,
10 slightly nore than four rotations) and the optical pickup 2 reaches a
position VI shown in Fig. 12, the contents of the second areas of the
menori es 331re383riandt334hbesamndarealtovd the Fh@nodlesarsl,t heBg iandno

om ssion of record data,: read with the read systens "1, 3, 4". Therefore,
the read 15 édntpoefert Buesppprert AeRd iTHAcdt qoavfiiisrnd that Hdewdi-t e

controllers 311, 313, _and ?ﬁlqé to intercept the wite operation, and
suppl i es t he "tPEcRPEUAD 2 PENREADT B ot RS tRGE (AT dthidaia & othe \§qgend

reference to ALt ata__and the start. and .end,addresses stored in the
second ar easa%ggaﬁgngg%hg‘erﬁgﬁgr ?gs 331773 ,nea%n&ns ﬁ‘%ﬁ&c@“@a%%Pg
witten sat the RieRae IR2daUCkBat! Riel ﬁa@iﬁe%ha'-'f%n%“b%%%&@'tﬁe to
read - record data inthe order of A-tine starting from the A-tinme next to
the one bl ocktdetanl-gsikydatbpih thet Becok®Carsh SbONehe NORGSSI 31 gkrcui t-

40 at the preceding read 25 cycle, relative to the data stored in the
second areascéntained in the second area of the memory 33,.
After the read operation by the optical pickup 2 is
performed approximately I = four rotations (in actual,
10 slightly more than four rétations) angd tﬁe optical piékup
2 reaches a position VI shown in Fig. 12, the contents of
the second areas of the memories 33,, 33;, and 33, become as
shown in Fig. 13 and there is no omission of record dsta-
read with the read systems "1, 3, 4". Therefore, the read
. 15 controller 34 supplies the intercept command to the write
controllers 31,, 31,, and 31, to intercept the write
operation, and supplies +the track jump command to the
system controller 50. With referenée.to the A-time data
and the start and end addresses stored in the second areas
20 among the memories 33,, 33,, and 33, where data were written
at the present read cycle, the read coﬁtroller 34 controls
to read record data in the order of A-time starting from
the A-time next to the one block data lastly output to the

second signal processing circuit 40 at the preceding read

25 cycle, relative to the data stored in the second areas
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6 MAR 2002 anong. the menories 321, 323, and 324 where data were witten

at the present. read cycle, and outputs the read data to the second signal
processing circuit 40. In this exanple, .the data fromthe frane 28: MR

to the franme 23:44:62 is 5 output. The wite controllers 311, 313, and 314
received the intercept command intercepts the read operation. The system
controller 50 received the track junp conmand controls to junp the optical
pi ckup 2 by the track junp 10 nunber J = 5 fromthe position VI to a
position VIl shown in Fig. 12. Thereafter, reading record data resunes.
Thereafter, simlar operations. are repeated to read at high speed desired
record data ameagCohBbroPiesiS2)g 3he bhdes2, bhake ddta3dereandiXteand by
preventing the record data from 15 being dupI icated and omtted. For
exanpl e, in erdthetpresent tteand eyoie, dan@ dum@@heweaﬂa@k'sa ftoribehe
track (x-1) to the track (x+17) shown in g only reading the record
data of CDR@?FP“&UFFE@“@E%%%&%|‘b‘r¥§“&ﬁd Bne Fi‘a'&lklf Lﬁﬁ?’%ﬁlr-? &Gfired.

20 Therefore, the ecor d, dat re.rapi t hgy. r ead
with one |ighes B‘earﬁ‘?ro%1 %%ﬂ{ 3&’1@ $t5 |€rr1%/me g?é {5% é%emfl c

Read/ wri tse Oggrt%hltc_)n (read unabl e by the 25 Ilght beans 31, 3z, and 34,
refer to Fig. 14) 65 6 MAR 2902

The write controllers 31,, 31,, and 31; received the
intercept command intercepts the read operation.: The
system controller 50 received +the +track jump command
controls to jump the optical pickup 2 by the track jump

10 number J = 5 from the position VI to a position VII shown
in Fig. 12. Thereafter, reading record data resumes.
Thereafter, similar operations are repeated to read at high
speed desired record data from CD-ROM llby using the three
beams 3,, 3;, and 3, and by preventing the record data from

15 being duplicated and omitted.

For example, in order to read the record daté from the
19 tracks from the track (x-1l) to the track (x+17) shown in
Fig. 12, only reading the record data of CD-ROM 1 during
eight rotations and one track jump are required.

20 Therefore, the record data can be read more rapidly than
data is read with one light beam from CD-ROM 1 during 19

rotations.

(8) Sixth Specific Read/write Operation (read unable by the

25 light beams 3,, 3,, and 3,, refer to Fig. 14)
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I f the judgenment of a presence/ absence of a record data unreadable system
during one relative rotation of the optical pickup 2 froma positian |
shown in Fig. 14 relative to CO-ROM 1, shows that there are three et 80l
data unreadabl e systens of the |ight beans 31, 32, and 34, then reading
record data with adjacent two |ight beam systens is inpossible. However,
simlar to the case shown in Fig 12, continuously reading record data with
data readable |light beans during approximtely ((R+1) (c+l)) 10 rotations
and track junp by (Q1) track can be repeated if Qis 2 or larger and Ris
O or larger, where Qis the nunber of tracks representing a distance

bet ween the i nnerkfinghe i ghigdresmn anfl aupeeseste/apgendreant aporpdold

record data readable |ight beamsystens, and R is the 15 maxi num nunber of
adj acent recépdadupracafrkhdapyeten ghringegne pelabdye tFeta ik Afsithend
outernost record data . readahle Iir?ht beans,

X . I n the exampl.e shown Ln Fig.
14, of the r8R&FERdatR S Hhd4bl 9T gRt %%%’rﬁ‘s%tte(nss,h‘%(‘ﬁ%pilﬁ‘neﬁ%‘sth?i glh'?

beamis 20 tﬁg?agggt ReHP 3pend tmo@t%@s%%ghgrgeq?aﬂeg thekioht

beam 35 so t h: 4. in the adjacent record unreadabl e |1 ght beans
bet ween tshe hhght uhealBaBBea8¢sBoms dhecwa@xiigHe Hedhed Af 3¢d) agents,record

data unreadable Iight beans 1s "1" because there is only the |ight beam
34. As 25 thehknr esshdimght rbeand s \dettansyitt | atifecémd rtecor tliglat a beém6 MAR
2002 systems is impossible. However, similar to the case shown
in Fig. 12, continuously reading record data with data
readable light beams. during approxima‘tely_ {(R+1) - (c+l1))}
10 rotations and track jump by (0-1) track can be repeated if
Q is 2 or larger and R is 0 or larger, where Q is the
numbez_' of tracks representing a distance between the
innermost light beam and outermost light beam among the
record data readable light beam systems; and R is the
15 maximum number of adjacent record data unreadable light
beams between the innermost and outermost record data
readable light beams.
In the example shown in Fig. 14, of the record data
readable light beam systems, the innermost light beam is
20 the light beam 3; and@ the outermost light beam is the light
beam 3, so that 0 = 4. In' the adjacent record data
unreadable light beams between the light beams 3; and 3,,
the maximum num'ber of adjacent record data unreadable light

beams is "1" because there is only the light beam 3,- As

25 the h read light beam systems, all the two record data
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readabl e |ight beam systens 33 and 35 are allocated. The continuous read

rotation nunmber | is set as | = {(R+ 1) (c + 1)) = 4, and the read track
jump nunber 3 is set toJ (Q- 1) = 3. 5 If the optical pickup 2 ifsMaR 2082
position Il shown in Fig. 14 after the h = 2 read |ight beam systens are
al l ocated and the continuous read nunber | = 4 and read track junp nunber

J =3 are Set, the optical pickup 2 is junped fromthe position Il by two
tracks in the forward 10 direction so that the Iight beans 31, 33, and 34
are focussed in the track-on state on the tracks (x-1), and (x+3). Then,
reading the record data on the tracks (x-1), and. .(x+3) at the sane tine
starts, by useadabiw® 3yghenbiami sgstehmag3 adpligt adet edflocaPB8.t o Ther st

signal processing 15 circuit 263, and photodetector PD5 to first signal

processi ng crrebipuoes, regd ratidticme nbpher Syhe skt et ibrr Fyrtalls FS3 and

FS5 are input fromthe first_signal _processing circuits 263 and 265, the
specific readfwlite! Tohmanf ithy Ef&iaﬂgtfﬁ‘ékr%‘ﬁg" s"ﬁ’%“ﬁiﬁﬁ i‘hfiSt fgt &R §3, 5"
is 20 suppl Leg to Hl1e= P{S converter 30. Thereafter, nearly simlar to the
case shown in Pg. 2 (Th the case shown in Fig. 14, the wite controllers

313 ands315 contipl the ¥hii&al i dalp DATAI @Rd JIATA: caNd tAshiola ifata AT3
and AT, output fromthe first signal processing 25 circuit 263 and 265,
into the nenBiges 13R3afifdr3zheand 3332t acad 6L MIR 20@3m systems  are
| allocated and the continuous read number I = 4 and read
track jump nuiber_J = 3 are set, the optical pickup 2 is
jumped from the position I1I by two tracks in the forward
10 direction so that the light beams 3,, 3;, and 31'are focussed
in the track-on state on the tracks (x~1), and (x+3).
Then, reading the record data on the tracks (x-1),  ané
(x+3) at the same time starts, by using two systems:
including the photodetector PD, to first signal processing
15- circuit 26,, and photodetector PD; to first signal
processing circuit 26.. When all the frame sync ‘detection
signals FS, and FS; are input from the first signal
processing circuits 26, and 26,, the specific read/write
command including the read system information "3, 5" is
20 supplied to the P/S converter 30.
Thereafter, nearly similar to the case shown in Fig.
12 (in the case shown in Fig. 14, the write controllers 31,
and 31, control to write the data DATA, and DATA, and A-time
data AT, and AT, output from the first signal processing

25 circuit 26, and 26,, into the memories 32, and 32, and 33, to
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335, and with reference to the the A-tine data and start and end addresses
stored in the nenories 333 and 335, the read. controller 34 controé)?‘| ﬁ?
read record. data stored in the nenories 333 and 335 in the order AR 2002
At-tinme by preventing 5 the record data from being duplicated and omtted),
an operation of reading record data fromCD-ROM 1 by approximately I = 4
rotations, junping the optical pickup by the track junp nunber J = 3,
again reading record data from CD-ROM 1 by approxi mately | = 4 rotations,
and junping 10 the optical pickup by the track junp nunber J 3 is repeated
(refer tO-111 to VIl in Fig. 14) to sequentially read record data at high
speed in the3secainh eridey rb¥erghed ety ithg the A-etioldl ddaiaa ahostdet nchd
duplicated and omtted. 15 For exanple, in order to read the record data
fromthe 16endaekddressest htoredckn (khd)memprties t33cknx334) Wioweadn Fig.
14, only reading the record data_of CD-ROM 1 during' eight rotations and
one track juserdrelleguitlegontrRépefter &eaghaersrdr dagat éq'é’éﬁdbénré‘é’d’ nor e

rapidly than 20 data i reacg_ jth one i gt'be %I mCI%RC]\/Il ring 16
rotations. (m§)“°§é$€nb§3$?)’é it 5clﬁe§§ﬁ/\?? %rc%’?;;% |€ﬂ“?re‘éop’fﬁ1va%l%“§y t he
|Lont beam Sdnel Slflodd Bha FRbm’bdind MRl iNAAMN o04 Bnlie8RYECLADSENCE
of a record 68 6 MAR 200 ata unreadabl e system during one rel afive
rotation of theration of reading record data from CD-ROM 1 by
approximately I = 4 rotations, jumping the optical pickup
by the track jump number J = 3,lagain reading record data
from CD-ROM 1 by approximately I = 4 rotations, and jumping
10 the optical éickup by  the track jump number J = 3 is
repéated'(refer to. III to VII in Fig. 14) to.sequentially
read record data at high speed in the record order by
preventing the record data from being duplicated and
omitted.
15 For example, in order to read the record data from the
16 tracks from the track (x-1) to the track (x+14) shown in
Fig. 14, only reading the record data of CD-ROM 1 during
eight rotations and ' one track jump are required.
Therefore, the record data can be read more rapidly than

20 data is read with one light beam from CD-ROM 1 during 16

rotations.

(9) Seventh Specific Read/write Operation (read unable by
the light beam 3,, refer to Fig. 15)

25 If the judgement of a presence/absence of a record
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optical pickup 2 froma position | shown in Fig. 15 relative to CD-ROM 1,
shows that there is one record data unreadable systemof the |ight beam
34, then reading record 5 data with adjacent three |ight beam syshgmiezﬁnz
possi ble as described in the above case (4) (refer to Fig. 8). ’
if a simlar operation to the case shown in Fig. 12 is incorporated,
record data can be read nore quickly. In the exanple shown in Fig. 15, of
the record data 10 readable |ight beam systens, the innernost |ight beam
is the light beam 31 and the outernost |ight beamis the light beam 35 so
that Q = B. In. the adjacent record data unreadable |ight beans between

the |ight begsga 3inAdKliadNe shRReHBILIUAY NGB Fe 10 tiAd FeAialtibacotdthlat a
unreadabl e Iight 15 beans is R =1 because there is only the |ight beam 34.

As the h reapticght pieknpsyst Erem ad | posdtiionr ¥ echosndaim FRiendabbe |ight
beam systens 31 to 33, and 35 are allocated. The continuous read rotation
nunber | is Selabive to (GIRROM fl), shows tppt-thergndst RBer E&&OFPaéRtfurrp
TS SRR P R Y | N TR S
o Logateg anmaba, PODALYRR SR T0GGe vl AR BT Uher
in Fig. 15 byesSéXihd@Cksh 69nE MYHwWO0Z%ase (4) (refer to Fig. 8).
However, if a similar operation to the case shown in Fig.
12 is incorporated, record data can be read moré quickly.
In the example shown in Fig. 15, of the record data
10 readable light beam systems, the innermost light beam is
the light beam 3, and the outermost light beam is the light
beam 3, so tﬁat g = B. In . the adjacent record data -
unreadable light béams between the light beams 3, and 3,
the maximum number of adjacent record data unreadable light .
15 beams is R = 1 bécause there is only the light beam 3,. BAs
the h read light beam systems, all the four record data
readable light beam systems 3; to 3;, and 3; are allocated.
The continuous read rotation number I is set as I = {(R +
1) © (c + 1)} = 4, and the read track jump number J is set
20 to J = (Q - 1) = 3.
If the optical pickup 2 is at a position II shown in
Fig. 15 after the h = 4 read light beam systems are
allocated and the continuous read number I = 4 -and fead

track jump number J = 3 are set, the optical pickup 2 is

25 jumped from the position II shown in Fig. 15 by six tracks
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in the forward direction so that, the light. beans 31 to 33, and 35 are
focussed in the track-on state on the tracks (x- 1), (x+l), (x+3), and
(x+7). Then, reading the record data on the tracks (x-1), (x+1), (&¥Ha§ 2002
and (x+7) at the sane 5 tinme starts, by using four systens including the
phot odetector PDl1 to first signal processing circuit 261, photodetector
PD2 to first signal processing circuit 262, photodetector PD3 to first
signal processing circuit 263, and photodetector PD5 to first signal
processing circuit. 10 265_ Wen all the frame sync detection signals FS3
to FS3, and FS, are input fromthe first signal processing circuits 261
to 263 and 268, thhefopeardi direciion isce thetnahe iLAghtdPRa™St Ae ¥Ral system
information "1, 2, 3, 5" is supplied to the P/S converter 30. 15
Thereafter, ABSrPy aenfrgrsesdiie R dTarbaARi Atety. 00 Pe (R (Fase

shown in Fig,. 15 the wite controllers to 313 ' to
wite the da%&’DkTﬁ?)tggﬁﬁﬁA.?ngn x+§%TA}%é3ndrif TR Qa%g%%T%Q?EBX#" and
AT5 out put f e Lt (sLgnal (precessing) Ci Lol (x49] Lo 283, samd 265,
into the 20 %ggg%?égr%%%§t5§3ggf éﬁd9§?5§and)331 toQEBB? and 335? and with
referencg totihe thkeabtli e wat ausiith St edir andy efsns addnesadsngt orbd in the

menories. 33, to 333, and 335, the read controller 34 controls to read
record data photedetmctohePhenoy i Bisrs33,signad3PromessI3® igiadwd tordfer of
At-time by 25 preventing the record data frqom being duplicated and 70 6 MAR
1002 photcdetector PD, to first signal processing circuit 26,
' photodetector PD, to first signal processing circuit 26,,
 and photodetector PD, to first signal processing circuit.
10 26.. When all the ff:ame sync detection signals FS; to FSg,
and FS. are input from the first signal processing circuits
26, to 26, and 26,, the specific read/write command including
the read system information "1, 2, 3, 5" is suppiied'to the
P/S converter 30;
15 Thereafter, nearly similar to the case shown in Fig..
12 (in the case shown in Fig. 15, the write controllers 31,
to 31,, and 31, confrol to write the data DATA; to DATA,, and
DATA;  and A-time data AT, to AT,, and AT; output from the :
first signal processing circuit 26, to 26,, and 264, into the
20 memories 32, to 32,, and 32, and 33, to 33;, and 33;, and with
reference +to +the the BA-time data and: start and end
addresses stored in the memories. 33, to 33;, and 33;, the
read controller 34 controls to read record data stored in

the memories 33, to 33;, and 33, in the order of At-time by

25 preventing the record data from being duplicated and
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omtted), an operation of reading record data fromCD-ROM 1 by

approximately | = 4 rotations, junping the optical pickup by the track
junp nunber 3 = 3, again reading record data. from CD-ROM 1 by 6 MAR 2002
approximately I. = 4 rotations, and 5 junping the optical pickup by the
track junp nunber 3 = 3 is repeated (refer to Ill to VIl in Fig. 15) to

sequentially read record data at high speed in the record order by
preventing the record data from being duplicated and omtted. 10 For
exanple, in order to read the record data fromthe 23 tracks fromthe
track (x-1) to the track (x+21) shown in Fig. 15, only reading the record

data of CD- RQ%(&&QES', Ngn Sbﬁmt{@& al4 NS BRG QRRorkl Beka) EipmAD-RENUI I ed.
In contrast, 1n the case shown in Fig. 8, reading the record 15 data of
CD- ROM 1 dur ingveigfprd:aiaitedRs mnd 4 hpeeatiamk, [jumpsng(iby Bpghichl
Specific Read/wite Operation (read unable by the |Iight beans 31, 34, and
35, refer topEchsp B$ tiel tkAckGuinp nimbemdgendntagdin graskicit &£c8bSence of
a record data unreadable sg/lstem during one relative rotatiqn_of thﬁ
optical pickdpte frem £0p8SMt Loky 2BREGHIPATELY. 116 % SCIANE™Fs B RoM 1,

shows that there. are three record, .datg unrea I NS Rt BE =l Bght
beans 31; 34?“5H&n§5:t.£?5°85éﬁa '?hc%??e%ryenqﬁllen%gm?{vé@é} acenIerI Pght tabeams

3; Z“d 33, 716 WAR.30Q8 regord-data cady bad eagk by siepetighi valsy peef orning

sequentially read record data at high speed in the record
order by preventing the record dafa from being dﬁplicated
and omitted. | |

10 For example, in order to read the record data from the
23 trécks from the track (x-1) to the track (x+21) shown in
Fig. 15, only reading the record data of CD-ROM 1 during
eight rotations and one track jump are reguired. In
contrast, in the case shown in Fig. 8, reading'the record

15 data of CD-ROM 1 during eight rotations and three track

jumps.

(10) Eighth Specific Read/write Operation (read.unable by
the light beams 3,, 3,, and 3,, refer to Figs. 16 and 17)
20 If the judgement of a presence/absence of a record
data unreadable system during one relative rotation of the
optical pickup .2 from a position I shown in Fig. 16
relative to CD-ROM 1, shows that there are three record
data unreadable systems of the light beams 31; 3,, and 3,

25 even with the remaining two adjacent light beams 3, and 3,
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read of CD-ROM 1 during two rotations and track junp in the forward
direction. Specifically, continuously reading record data with 5 data
readabl e |ight beans during approxi mately {(R+1) (c+l)) rotationsgadthd 2002
track junp by (Q1) track can be repeated if Qis 2 or larger and Ris O
or larger, where Q is the nunber of tracks representing a distance between
the i nnernost |ight beam and outernost |ight beam anong the 10 record data
readabl e |ight beam systens, and R is the nmaxi num nunber of adjacent record
data unreadable Iight beans between the innernost and outernost record
data readable light beans. In the exanple shown in Figs. 16 and 17, of the

record. 15 data readabl i ght mySY St 1 dihe iy neerbetming hfabeam is
the |ight beam33 an g?hg:aéu?’%r rrl{))agatq1 It?%ht camis the i ght beam 33 so

that Q= 2. %a&h@f 3P -3eRNL E8E06S WL Fotunieasdabid triapit jpewrinhEr®een t he
| i ght beans and 33, the maxi mum nunber of adjacent record data

unr eadabl e | ighha2d desssticn.R = 0 because there is no |ight beam As the h
read |ight beamsystens, all the two record data readabl e %Lg@t LPeam
systens 32 and 33Speelfidaidat.edcoTtiaenslyn FRAAIDG FRFVSE a$76h Runber | is

Pol 0% (o - St ppeactiin, Won 5 | g CARAGRSSIgD CHbE 0 Ts set
position I %g9¥@}iQotations and track jump by (Q-1) track can be
repeated if Q is 2 or larger and R is 0 or larger, where Q
is the number of tracks representing a distaﬁce between the
innermest light beam and outermost light beam ameng the
10 record data readable light beam systems, and R is the
maximum number of adjacent record data unreadable light
beams betweeﬁ the innermost and outermost record data

readable light beams.

In the example shown in Figs. 16 and 17, of the record

15 data readable light béam systems, the innermost light beam
is the light beam 3, and the outermost light beam is the
light beam 35 so that 0 = 2. In the adjacent record data:
unreadable light beams between the iight beams 3, and 3;,

the maximwm number of adjacent record data unreadable light

20 beams is R = 0 because there is no light beam. As the h
read light beam systems, all the two record data readable
light beam systems 3, and 3, are allocated. The continuous
read rotation number I is set as I = {(R+ 1) - (c+ 1)} =

2, and the read track jump number J is set to J = (Q - 1)

25 = 1.
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Fig. 16 after the h = 4 read |ight beam systens are all
continuous read nunber I = 4 and read trgck j unp, nume?C?t §d3a2(rjet Q:t
the optical pickup 2 is 5 junped fromthe position Il shown in Fig. |
four tracks in the forward direction so that the |ight beanms 32 arﬁdﬂ(ﬁ%ﬂﬂz
are focussed in the track-on state on the tracks (x-1) and (x+1). Then
reading the record data on the tracks (x-1) and (x+1) at the samé time1
starts, by using two systems 10 including the photodetector PD2 to first
signal processing circuit 262, and photodetector PD3 to first signal
Ersgcezflenignm {C?It 2?3. ¥\hen all the frame sync detection signals FS2 and
pu romthe first signgl essl ik @4lhs 126
specific read/wri £é Tgec8ﬁ$rﬁﬁ%fiﬁ%:crqﬁu(ﬁ %gq%hzﬁr e%gg%ss;gi'g% iI%f (%m §ﬁ3:' 2t hg"
is suppli edgtio_t _P/l_:@tggnva{g eh 30. 4UpQiad ereght Obealn tsestpeei e "
read/wite cOfMEnd via the read controller 34, only the wite controllers

312 and 313 _hRdiceakad sk tiee reactisyeusmdeatiommabesn T' 25 3" i FE2

bl ock after another the data DATA2 and DATA3 output fro : ?haﬂﬁ ftéo' one
si gnal - pr ocessislf Ginpuicheb26?2 Jard 2688 iSkto the WF??FTaPégi‘uBf %R
menories 322 and 323, and wites the A- tine data AT A3 ctdgspondi ng
to the d&ta DATARdafgomDATAP it itHe IfafPI A% 4l aggl?gsses A23 and A33

an i ; .
e S, P S e 4 BB mha afe 73 o
are focussed in the track-on state on the tracks (>_:-—l) and
(x+1). Then, reading the record data on the tracks (x-1)
and (x+1) at the same time starts, by using two systems
10 including the photodetector PD, to first signal processing
circuit 26,, and photodetector PD; to first signal
processing circuit 26,. when all the frame sync detection
signals Fsé and FS, are input from the first signal
pfocessing circuits 262‘ and 26,, the specific read/write
15 command including the read system information "2, 3" is
supplied- to the'P/S converter 30.
Upon reception of the specific read/write command via
the read controller 34, only the write controllers 31, and
31, indicated by the read system information "2, 3" write
20. one block after another the:data DATA, and DATA, output from
the first signal processing circuits 26, and 26;, into the
first areas of the memories 32, and 32,, and writes the RA-
time data AT, and AT, corﬁ:‘esponding_to the data DATA, and

DATA, and the pairs of start addresses A,, and A, and end

25 addresses A,, and A,  in the memories 32, and 32,, into the
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shown in Fig. 16, in the first areas of the nenories 332 and 333, the
A-tinme data is witten fromthe frames of 23:40:60 and 23:41:15 (refer to
Fig. 17). 5 The read controller 34 received the specific read/ witieMAR 2002
command checks whether there is no om ssion of record data read with each
read system by referring to the first areas of the nmenories 332 and 333

I ndi cated by the «read systeminformation "2, 3" and used at the present
read 10 cycle to confirmthat the A-tinme one frame before the start A-tine
data in the first area of the nmenory 333 is contained in the first area of
the nenory 332. After the read operation by the optical pickup 2 is

performed approxi.mtely loF {0 fahdtidnsdi anact3agl, Ib5 Pl gErdmpleore
than two rotations) an the optical pickup 2 reaches a position IV shown in

Fig. 16, the GRLERLSFOE. (e fil Sheafpast aireplseofeth inencgdEsafd: 388 becone
as shown in Fig. 17 and there is no om ssion of record dat #i?ghw&}h

the. read sysixpsthdlrerefmr alatishé sr waniittemtinsm é?Pe3§rEGE§u‘bgl S

i ntercept command to the wite controllen; 312 and 313 to intercept the
write operatiaov 2&idlsdfpl(re§ernge F+Acktimp command to the system

controller 50. Wth reference t -thpe data;apd thewest agpeanticend
addr esse® stored IS her??‘istcgf‘gﬁéfg‘%\ngsthe mem%ri es 332 25 and 333, the

read controller, 34, 60t rQhanQ 'BRrdksernbehdat harde 61 4MEb 2802ssion of
record data read with each read system, by referring to the
first aréas'of the memories 33, and 333 indicated by the
" read system information "2, 3" and used at the present read
10 cycle to confirm that fhe A-time one frame before the start
A-time data in the first afea of the memory 33, is contained

in the first area of the memory 33,.
Bfter the read operation by the optical pickup 2 is
performed@ approximately I = two rotations (in actual,
15 slightly more than two rotations) and the optical pickup 2
reaches a position IV shown in Fig. 16, the contents of the
first areas of the memories 33, and 33, become as shown in
Fig. 17 and there is no omission of fecord data read with
the . read systems. Therefore, the read controller 34
20 supplies the intercept command to the write controllers 31,
and 31, to intercept the write operation, and supplies the
track jump command to +the system controller 50. with
reference to the A-time data and fhe start and end
addresses stored in the first areas among the memories 33,

25 and 33;, the read controller 34 controls to read record data
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in the order of A-tinme starting fromthe oldest A-tinme, relative to the
data stored in the first areas anong the nenories 322 and 323, and out puts
the read data to the second signal processing circuit 40. In this eﬁx%&ﬂ&
the 5 data fromthe frame 23:40:60 to the frane 23:41:44 is output. The
wite controllers 312 and 313 received the intercept command intercepts

" the read operation, and the systemcontroller 50 received the track junp
comand 10 supplies the servo circuit 23 with the track junp command
indicating a track junp by J = 1 track in the forward direction to thereby
junp the optical pickup 2 fromthe. position IV to a position V shown in

Fig. 16. Aftfqh L{xk% c}(,jl beaps 32e a8ga38i R4 efforuUsRad oldelshte A-rtdle; on
state on 15 e tracks (x+2) and (x+4), reading record data resunes. Wen

all the framge3yuReveetaCiihen datgnateres2 iandhESZ ioktHarleaselameng GHEput
fromthe first signal processing circuits 262 and 263, the track junp
conpl eti on nekmoeies riad @ 3zuppriddovtPyte tbat F6Rerdx® 58 THE
controller 34 received the track junp conpletion _notice suppl.es e
resume conmasgcoadt §éoRpilt BresRtFHre iEcudtong %113{111161%0&{%331\,\% ttlie]Q |
controllers 312 and 313 recejved €, [ ¢ C QB dtestie-gdat g SDATA2
and DATA® outgde® $¥Ymh tthg 178 s%ghﬁ%;dﬁg‘g%sm ngn%a\rqq(;:ui £3°265 and 263

ggggr 25 theoturt%(lzll%_j unp, this time into the second areas of the 75 6 MAR

The write controllers 31, and 31, received the
intercept command intercepts the read operation, and_the
system controller 50 received the track jump command

10 supplies the serve circuit 23 with the track jump command
indicating a track jump by J = 1 track in +the forward
direction to thereby jump the optical pickup 2 from the
position IV to a position V shown in Fig. 16. After the
light beams 3, and 3, are focussed in the track-on state on

15 the tracks (x+2) and (x+4), reading record data resumes.
When all the frame sync detection signals FS, and FS, of H
level are output from the first signal processing circuits
26, and 26,, the track jump completion notice is read and
supplied to the controller 34.

20 The controller 34 received the track jump completion
notice supplies the resume command to the write controllers
31, and 31, and the write controllers 31, and 31; received
the resume command write the data DATA, and DATA, output
from the first signal processing circuits 26, and 26; after

25 the track jump, this time into the second areas of +the
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menories 322 and 323, and wites the A-tinme data AT2 and AT3 correspondi ng
to the data DATA2 and DATA3. and the pairs of start addresses a2s gq@ 2@@
and end addresses a2e and a3e in the nenories 322 and 323, into th g d
areas of the 5 nenories 332 and 333. In the exanple shown in Fig. 16, in

t he second areas of the nenories 332 and 333, the A-tine data is witten
fromthe frames of 23:41:32 and 23:41:62 (refer to Fig. 17). After the
read controller 34 supplies the resume 10 command, the read controller 34
checks whether there is no omssion of record data read with each read
system by referring to the second areas of the nenories 332 and 333 used

at the presepinmh£ads Cy¥E] @nlg0380Nfdddt-Rabst ke A liiie @ WranEndemre the
start A-tine data in the second area 15 of the menory 333 is contained in

the second akearefpbh@indEodI ¥he 3B tAfIATA,t Sed r BRTR 0 pedatthen Py rshefopt i cal
pickup 2 is perfornmed approximately I = two rotations (in actual, .
slightly noretehtinadduesseat fanahdapd eRE 6pH| 2RHTPPIRUP2 909 BachBs a
position VI shown in Fig. 16, the contents of. the egond areas_of, the

menori es 33, thgzgemordese SHe itk 3é sHW Flf‘lerlgis&cgﬁf HEThe?® iB%no
om ssion_of record datg re dJ}wi_t_hI _h&ée‘%gan?ﬁt wn2inS FiglNeket ghe, the
read coRtrolF&P*3% supplies :%e intercept command to the wite 25
controllers 342 2RdoRd3 &QaNtH CaRE ddiaridst @xpanat i39), €hebAMARN2002
data is written from the frames of 23:41:32 and 23:41:62
. (refer to Fig. 17).
After the read controller 34 supplies the resume
10 command, the fead controller 34 checks whether tﬁere is no
omission of record data read with each read system, by
referring to the second areas of the memories 33, and 33,
used at the present read éycle to confirm that the A-time
one frame before the start A-time data in the second area
15 of the memor& 33, is contained in the second area of the
memory 33,.
After the read operation by the optical pickup 2 is
performed approximately I = two rotations (in actual,
slightly more than two rotations) and the optical pickup 2
20 reaches a position VI shown in Fig. 16, the contents of the
second areas of the memories 33,, 33,, and 33, become as
shown in Fig. 17 and there is no omission of record data
read with the read systems "2, 3". Therefore, the read
controller 34 supplies the intercept command to the write

25 controllers 31, and 31, to intercept the write operation,

76



and supplies the track junp command to, the system controller 50. Wth
reference to the A-tinme data-and the start and end addresses store(g M[ER %[]P?e
second areas anong the nenories 332 and 333 where data were witten a e
5 present read cycle, the read controller 34 controls to read record data
in the order of A-tinme starting fromthe A-tine next to the one bl ock data
| astly output to the second signal processing circuit 40 at the preceding
read cycle, relative to the data stored in the second areas anong the 10
menories 322 and 323 where data were witten at the present read cycle,
and outputs the read data to the second signal processing circuit 40. In

t hi s exanpl eantihe sdapdiksomthhe tfacke P23npl:ddnand hetd r arhee 23 yERedhb | s
output. The wite controllers 312 and 313 received the 15 intercept
command i nt eceaprsline FBad Bptharpéarener taytheRfceme slater B@ rtdgei ved

the track junp command controls to ju the optical pickup 2 by the track |
junp nunber S¥artj apdygnd, addrssses, SVIIJ’BFG d%pdSt ist‘?ﬁp"?}ldl A5\ 2MORSF g.

16. Thereaft reading .r r ta, r S, Th i ol

oper ati ons ar%éér emﬁaé'“at":é1 %t ?‘ér)zeg"ﬁl%gt??ﬂ gﬁ‘%q%pe%%%de‘%%%%%gég?% glé:t gkfa rom

CD- ROM | gby YskR@nthgellr&scidedne 32adNchBd-ANE DY 4PEENEAL1 O0td hRaRecord
data frombeing duplicated and omtted. 25 (11) Ninth Specific Read/wite

Oper ati on (readordanadte. ibythel o dbBRo 2 QD2 intee shtiaght nheArfem 3dhe 3% timdé, and
35, refer to Figs. 18 and 19)
next to the one block data lastly output to the second
~signal processing circuit 40 at the precéding read cycle, -
relative to the data stored in the second areas among the
10 memories 32, and 32; where data were written at the present
read cycle, and outputs the read data to the second signal
processing circuit 40. 1In this example, the data from the
frame 23:41:45 to the frame 23:42:16 is output.
The write controllers 31, and 31, received the
15 intercept command intercepts the read operation. The
system controller 50 received the +track jump command
controls to jump the optical pickup 2 by the track jump
number J = 1 from the position VI to a position VII shown
in Fig. 16.  Thereafter, reading record data resumes.
20 Thereafter, similar operations are repeated to read at high
speed desired record data from CD-ROM 1 by using the three

beams 3, and 3, and by preventing the record data from being

duplicated and omitted.

25 (11) Ninth Specific Read/wrife Operation (read unable. by
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if the judgenent of a presence/ absence of a record data unreadable system
during one relative rotation of the optical pickup 2 froma positiogegLA
shown is Fig. 18 5 relative to CO-ROM 1, shows that there are four Bl
data unreadabl e systens of the Iight beans 31, 32, 34, and 35, record data
is omtted if it is read with only one |light beam 33 by repetitively
performng data read of CO-ROM 1 during two rotations or nore and track
junp- in the forward 10 direction. In this case, record data is
continuously read fromCD-ROM 1 by using the record data readabl e one

i ght beam system Specifically, as the h read |ight beam systens, the

record data rgadabhe.l hobhsheam33 sl s Ad agatatker Baerils.contimuan read
rotation nunber I's set as infinité, and ‘the read track junp nunber J is

set toJ = 0. If thre 9| padgemadatipo® &Spabsanpesabsence | oshewregerdrig. 18
after the h = 1 read |ight beamsystemis allocated and the continuous
read nunber Idazxaj nhrnaﬁahandsrea@ntdwk!@@qeuﬁslﬁ'ﬁi‘mérrgtat’i‘“ar‘éf e the

optical pickup 2 is junped fromthe position |1, glé | . 18téytvvo
“tracks in thertieatareigrrectd ofred tahaPOFhE"‘P"rgﬂt %’1% ?é‘l l?ocussed in

the rack (x“Prasiam 5o by BEF %y Shebs, TSR oiSh 0 WRe LEGHd B0 0,
et ect  on' ) RETFRRIS TSt i T LB B S, B0t Peakao, oy
record data is omitted if it is read with only one light
lbeam 3; by repetitively performing data read pf CD-ROM 1
' during two rotations or more and tr#ck jump in the forward
10. ‘direction. In this case, record data is continuously read
from -CD-ROM 1 by using the record data readable ome light
beam system.
Specifically, as the h read light beam systems, the
record data readable light beam 33.is allocated.. The
15 continuous. read rotation numﬁer I is set as infinite, and
the read track jump number J is set to J = O.
If the optical pickup 2 is at a position II shown in
Fig. 1B after the h = 1 read light beam system is allocated
and the continuous read number I = infinite and read track
20 jump number J = 1 are set, the optical pickup 2 is jumped
from the position II shown in Fig. 18 by two tracks in the
 forward direction so that the light beams.33 is focussed in
the track-on state on the track (x-1). Then, reading the

record data on the track (x-1) starts, by using one. system

"25  of the photodetector PD, to first signal processing circuit
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the first signal processing circuits 263, the specific read/wite conmand
including the read systeminformation "3" is supplied to the P/S c ggrﬂrz*ﬂ@r
30. 5 Upon reception of the specific read/ wite command via the re
controller 34, only the wite controller 313 indicated by the read system
information "3" wites one block after another the data DATA3 output from
the first signal processing circuits 263, into the first area.of the 10
menory 323, and wites the A-tine data AT3 corresponding to the data DATA3
and the pairs of start addresses A.., and end addresses A3e in the nenory
323, into the first area of the nenory 333. In the exanple shown in Fig
18, in the fizest 1SR thle FREmAESPEY dbdctibe Aighak KRt dsi snpmt thnom from
the 15 frame of 23:40: 60 (refer to Fig. 19). After. data is witten in the
end regi ons ahet heifstsisigneds mfoddrsingenoitesiB328nd 388, IPRCIfHg t
regions of the first areas are automatically reserved for, continuing data
wite. Since neald/wovidepiasmmant tineludings ydeemgat oiEEgH i ERFMafions |sed,
the read controller 34 received th:e%}s ecifi C + re%g/wi te command refers to
the first areas df SHEPLABADFPeERS M Cated by the read system

information "3 %%%nu§gg8§rt%\{)ﬂ¢oprﬁ§ee@pélﬁ@qgcwgshﬁ/w:@-ﬂge%ﬂ& Ji@ read

record data in the“order tine starting fromthe ol dest 25 A-tine,
relative to the datgastyd-dinet-hesd] r shigr edse olir78e6 ARt hE1 TENDI Y
323, and outputs the read data to the second
indicated by the read system information "3" writes one
block after another the data DATA, output from. the first
s-_ignal processing circuits 26,, into the first area.of the
10 memory 32,, and writes the R-time data AT, corresponding to
the data DATBR, and the pairs of start addresses B,; and end
addresses A, in the memory 32,, into the first area of the
memory 33,. In the example shown in Fig. 18, in the first
area of the memory 33,, the A-time data is written from the
15 frame of 23:40:60 (refer to Fig. 19). after data is
written in the end regions of the first areas of the
memories 32, and 33,, the start regiomns of the first areas
are automatically reserved for continuing daté-write.
Since only one piece of the read system information
20 "3" is used, the read controller 34 rxreceived the specific
read/write. command refers to the first areas of the
memories 33, indicated by the read system information "3"
and used at the present read cycle, and controls to read

record data in the order of A-time starting from the oldest

25 A-time, relative to the data stored in the first areas of
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signal processing circuit 40, without issuing the intercept command and
track junp command. Therefore, during data read, the optical pi ckup@ﬁhil
not junp (refer to Ill to 5 VI in Fig. 18), and as CO-ROM 1 rotate55,M h
record data after the track (x-1) can be read with the |ight beam 33
system wi t hout any om ssion of record data and supplied to the second
signal processing circuit 40. In the above enbodi nents, different beans 31
to 3n are 10 applied at" the sanme tinme to every (c+l)-th tracks- of CD ROM
1, where ¢ =1 and n = 5. The invention is not limted only to the above
enbodi nents, other conbinations of ¢ and n nmay also be used if ¢ is an
integer "1"tRée hamgey @2d, NandS caktpuikeghe 'réadorddwd ges. ther sexanpl e, an
optical 15 pickup 2B shown in Fig. 20-1 may apply three |light beanms 31 to
33 to tracksignabuysrocessdogdciocudh 4ht wddhopitckepud®y Gimvimtencepy. 20- 2
may apply three |light beanms 31 to 33 to tracks at every third. Wth the
optical pi cREPMARDWARHN tregk ZJowp gommand-e  Prerefore r c@BFingafgta

unr eadabl e |ight beam system record dag of CD- 1.is read_hy, repeating
an operat i oﬁegg'cﬁﬁ?i% al ' p0192 t‘H‘éﬁ‘T 804r d“&gtozlr\ﬁff*ﬁ {hr gﬁl £9ht beam
systens ;31 . 33 ri a XI I cHl ).z ot af Lo | and
t?/ack jarrp 5 f’%ci?? (nlg) ll)ogglal%xggkg_%?gc;s}?ﬁatgﬁ%'fgirl\l?va?%c%d(%ggv: on
after it isaepati eABdtbhak (hei® k8nnBeORksdi QR tB0 theMARG2A0 D eim r3gcord

data read fromCD-ROM 1 with a conbi nati on of
system without any omission of record data and supplied to
the second signal processing circuit 40.
In the above embodiments, different beéms 3, to 3, are
10 applied at the same time to every (c+l)-th tracks of CD-ROM
L, where ¢ = 1 and n = 5. The invention is not limited
only to the above embodiments, other combihatidns of ¢ and
n may also be used if ¢ is an integer "l"tor larger and n
is an integer "2" or larger. For.example, an optical
15 pickup 2B shown in Fig. 20-1 may apply thrée light beams 3,
to 3; to tracks at every second, or an optical'pickup 2C
shownm in Fig. 20-2 may apply three light beams 3, to 3, to
tracks at every third.
With the optical pickup shown in Fig. 20-1, if there
20 is no record data unreadable light beam.system, record data.
of CD-ROM 1 is read by repeating an operation of continuous
read of the record data with three light beam systems 3, to
.:% during approximately (c+l) = 2 rotations of CD-ROM 1 and
track jump by {(c+l) * (n-1) - 1} = 3 tracks in the forward

25 direction after it is confirmed that there is no omission
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three light beans 31 to 33. Simlarly, with the optical pickup shown in
Fig. 20-2, if there is no record data unreadable |ight beam systerE %{gﬁmd
data of CD-ROM 1 is 5 read by repeating an operation of continuous %

the record data with three |ight beam systens 31 to 33 during
approximately (c+l1l) = 3 rotations of CD-ROM 1 and track junp by ((c+l)
(n-i) - 1) =5 tracks in the forward direction after it is confirmed that
there is no om ssion 10 of record data read fromCD-ROM1 with a

conmbi nation of three light beans 31 to 33. Wth the optical pickup shown
in Fig. 20-1, if there is a record data unreadable |ight beam system
e.g., the df ghéchennasysteand3 frihi €p-R0Mi nChiidhng t dembiMntightobeans 15
31 and 32 where Mis the nmaxi rum nunber of adjacent record data readable

| i ght beam Systeenki @gmonigeddie Bentn NBng |Sighitlargamwifgdt erlee dieigdl 2 | i ght
beans systens 31 and 32 are allocated as the read |ight beam systens. In
this case, P¥dwm dshiewn 6p EIROMA-2s LEadhsyer spraPPndFeaPropeiaid on 20 of

Cystems 31 SHFSRIG (g B I St S ort g R T and
| Cont e athaly Ten et g, SR LT LT R e B L T R
1 with a cordiidiad itPfwild 4HH heas b3hnaRgsthmt MARt3082 &Zring
approximately (c+l) = 3 rotations of CD-ROM 1 and track
jump by  {(c+l) - (n-1) - 1} = 5 tracks in the forward
direction after it is confirmed that there is no omission
10 of record data read from CD-ROM 1 with a combination of
three light beawms 3, to 3;.

With the optical pickup shown in Fig. 20-1, if there
is a record data unreadable light beam system, e.g., the
light beam system 3,, M is "2" including the'twp light beanms

15 3, and 3, where M is the maximum number of adjacent record
data feadable light beam systems among the remaining light
beam systems. The M = 2 iight beams systems 3, and 3, are
allocated as the read light beam systems. In this case,
record data of CD-ROM 1 is read by repeating an operation

20 of continuocus read 6f the record data with the allocated
two light beam systems 3, and 3, dufing approximately (c+l1)
= 2 rotations of CD-ROM 1 and track jump by {(c+l) - (M-1)
- 1} = 1 +track in the forward direction after it is
confirmed that there is no omission of record data read

25 from CD-ROM 1 with a combination of two light beams 3, and
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Simlarly, with the optical pickup showm in Fig. 20-2, if thereis a
record data unreadable |ight beamsystem e.g., the Ilght beam sysm%
Mis "2" including the two 5 |ight beans .31 and 32 where Mis the

nunber of adjacent record data readable Ilght beam systens anong the
remai ning |light beam systens. The M= 2 |ight beans systens 31 and 32 are
allocated as the read |ight beam systens. In this case, record data of
CD-ROM 1 is read by 10 repeating an operation of continuous read of the
record data with the allocated two |ight beam systens 31 and 32 during
approximately (c+l) = 3 rotations of CO-ROM 1 and track junp by {(c+l)
(M1) - 1) 3.2 tracks in the forward direction after it is confirmed that
there is no om ssion 15 of record data read fromCD-ROM1 with a

conmbi nation of tSrilaxin, wéshstle epticd. pipkvheshiper dimpFiign 88-2he case
(3) (refer ¢ Figs. 6 and 7), the light beam system 35 is unable to read
record dati af ’E‘ﬁelﬁaﬁ Shithira tav wrreafiaiient 1 1Bt r et Y98 Feadabl e

| i ght beam gyster@h jﬂi %eﬁ‘t‘“ s S%em 3 Oolrii,,,z,,asiélltc %dgflrggggrdagata | i ght

beans syst ens:  the M €ars are oca The

cont i nugus 1 e bakALI &) a&&&bej wﬂe'%eS% 19 knd Gibdimuim ol tHE track
junp nunber Jis set to J = {(c#l) (M1) -"1) 5. 25 instead, the contlnuous

read rotatiadjauserrdcdmy dadasebadzh be MARYEA0 B2 akd slys%e(n(stl:&)mé ctdg } =
and the track junp nunber J may
remaining light beam systems. The M = 2 light beams
systems 31 and 3, are allocated as the read light beam
.systems. In this case, record data of CD-ROM 1 is read by
10 repeating an operation qf continuous read of the record
data with the allocated two light beam systems 3; and 3,
during approximately (c+l) = 3 rotations of CD-ROM 1 and
track jump by {(c+l) - (M-1l) - 1} = 2 tracks in the forward
direction after 1t is confirmed that there is no omission
15 of record data read from CP-ROM 1 with a combination of two
light beams 3, and 3,.

In the description of the case (3) (refer to Figs. 6
and 7), the light beam system 3; is unable to read record
data and the maximum number M of adjacent record data

20 readable light beam systems is "4" and M 2 2. Therefore,
as the h record daté light beams systems, the M = 4 light
beams 3, to 3, are allocated, and the continuous réad
rqtation number I is set to I = (c+l) = 2, and the track

~jump number J is set to J = {(c+l) - (M-1) - 1} = 5.

25 Instead, the continuous read rotation number I may be set
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be set toJ = (Q1) =5, where Qis the nunber of tracks representing a

di stance between the innernost |ight beam and outernost |ight bearrﬁzmprygg}
the allocated h = 4 record 5 data readable |ight beam systens 31 to 34 and -
inthis case Q= 6, and Ris the maxi num nunber of adjacent record data
unr eadabl e i ght beans between the innernost and outernost record data
readabl e | i ght beans anbng the the allocated h 4 record data readable |ight
beam systenms 31 to 34 and in 10 this case R = 0. In the description of the
case (4) (refer to Figs. 8 and 9), the light beam system 34 is unable to
read record data and the maxi mnum nunber M of adjacent record data

readabl e |i gt Ibeaf(By3) ens(¢sl )'B"= ZTRedetbeetrack t funh mEnhest el drayat a

| i ght beans systens, the M= 3 |ight beans 31 to 33 are allocated, and the
conti nuous Peadstottat iorr n@er 9 5. hexe Qo is Thecppmber) of{Fadié tr ack

junp nunber J is set, to J = c+l) M1) - 1) .= 3. Instead, .the

cont i nuous *PEIESFBEARFOR rﬂj‘r?%éf"cfe'r?ﬁﬁfwﬁﬁ s&bet 6nf‘e’::mf‘f§+%lghfc%ﬁa}“ 20 2
and the tragk s WIR.DHARE 14 H@ybgﬁnsﬁﬂoﬁ& fé\e: d1@cbataddh MERLLdss the
nunber of tracks representlﬂg a di stance etween the i1 nnernost |1 ght beam

and out g Mghthi ¢gBhaRB8AR 12HROILEAR S 46 Bor8cQiddl dai aHiga@allee | ght
beam systens 31 to 33 and Iin this case Q= 4, and Ris the 25 maxi num
nunber of adj acent ané@crr is deiea maxwieadakbuaber ghf B3] EcdvitR 2R bdata bet ween

the i nnernost and outernost .record data
unreadable light beams between the innermost and outermost
recard data readable light beams among the the allocated h
= 4 record data readable light beam systems 3, to 3, and in
10 this ca;se R = 0.

In the description of the case (4) (refer to Figs. 8
and 9), the light beam system 3, is unable to read record
data and the maximum number M of adjacent record data
readable light beam systems is "3". Therefore, as the h

15 record data light beams systems, the M = 3 light beams 3; to
3; are allocated, and the continuous read rotation number I
is set to I = (C+1l) = 2, and the track jump number J is set
to J = {(c+l) = (M-1) - 1} = 3. Instead, the continuous
read rotation number I may be set to I = {(R+1l) - (c+l1l)} =

20 2 and the track jump number J may be set to J = (Q-1) = 3,
where (¢ is the number of tracks representing a distaﬂce
between the innermost light beam and outermost light be%m
among the allocated h record data readable light beam
systems 3, to 3; and in this case Q = 4, and R is the

25 maximum number of adjacent record data wunreadable light
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readabl e |ight beans anong the the allocated h record data readable |ight
beam systens 31 to 33 and in this case. R=0. 5 Simlarly, in the ffﬁif??
((5) or (6), the continuous, read rotation nunber | nmay be set to A 002
{(R+l) (c+1)} = 2 and the track junp nunber J may be set to J = (Q1).= 3,
where Qis the nunber of tracks representing a distance between the

i nnernost |ight beam and outernost |ight beam 10 anong the allocated h = 3
record data readable |ight beam systens 31 to 33 or 32 to 34 and in this
case Q= 4, and Ris the maxi mum nunber of adjacent record data unreadabl e
| i ght- beans between the innernost and outernost record data readable

| i ght bearns haamsy bheveRr diecinegriost 3 andcopwtamnert arecaddbl @13 ght
beam systenms 31 tq 33 or 32 to 34 and in this_case R =0

. In th
descri pti on 4R S dLERE1BR PP PBPNY Gl e félc’ﬁﬁae‘i?%r?‘ﬁ%’r“% ‘g?’éat hr ee
record data _unr ablie Light beamsystens_ 31, 34.,.and .35, the,continuous
read rotati gﬁar?%ra?;ieer ligk"lt Pgans‘e?yﬁ%él S g‘{?‘?—‘e—]éi)a %ﬁI) ng‘—ls C28G Fhe 1tack
junp nunber J may be set to J = (Q1) =1, where Qis the nunber of
tracks representing a distance between the innernost |[|ight beam and
outernosg |ight BEablargg tike tmecagbadat(@s)r eadad e, |tight cheaimsysd ens 32
and 33 and in this case Q = 25 2, and R is the maxi num nunber of adjacent
record dat a @8R AR A2 nunbeadabhay IhgRethdant bel{Weeh) t he(¢nhel rost and
out er nost

2 and the track jump number J may be set to J = (Q-1) = 3,
where § is the number of tracks representing a distance
between the innermost light beam and outermost light 5eam-

10 among the allocated h = 3 record data readable light. beam .
systems 3; to 3; or 3, to 3, and in this case Q = 4, and R is
the maximum number of adjacent record data unreadable lighi;-
beams between the inmnermost and outermost record data
readable light beams among the the allocated h = 3 record:

15 data readable light beam systems 3, to 3, or 3, to 3, and in
this case R = O.

In the description of the case (10) (refer to Figs. 16
and 17), there are three record data unreadable light beam
systems 3,, 3,, and 3;, the continuous read rotation number

20 I is set to I = {(R+l) * (c+1l)} = 2 and the track jump
number J may be set to J = (0-1) = 1, where Q is the number
of tracks representing a distance between the innermost
light beam and outermost light beam among the record data
readable light beam systems 3, and 3, and in this case Q ="

25 2, and R is the maximum number of adjacent record data
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record data readable |ight beans anong the the allocated record data
readabl e | i ght beam systens and in this case R 0. Instead, since t

maxi nrum nunber M of adjacent 5 record data readable |ight beam sy MBZU%
"2", as the h record data |ight beans systens, the M= 2 |ight beans 32
and 33 may be allocated, and the continuous read rotation nunber | may be
set tol = (c+l) =2, and the track junp nunber J may be set to J = {(c+l)
(M1) - 1} = 1. 10 In the above enbodi nents, a presence/ absence of a
record data unreadable |ight beam systemis judged at the track position
one track before the read start point designated by the host conputer, and
i n accor dancenwgadahlve lighdgbrans between thee ipnesaasiti ghd PeEATEYSE ens,

the 15 continuous_read rotation nunber |, and the track 'ungHenunbe J are
set. Ther eaff®°7q H2 bt FeadaHend 18 REARF aPahethS abke i AhboFatet y

before the read s%g;taap%%%gﬁégaaiggﬂlc l;gag“gijﬁri’%ﬁre% orf,_lg d%athws&ggg a

presence/ absEHed Oof a“unrea I'gh edam system mailR be
judged at 20_the tragck:DOsi t EQA-LONNA MWkl XELST A loohajactit at the

| ead-in of the innernmost circunference of CO-ROM 1. In the cases (3) to
(9) and $he easdr&hdah | Pedddb1e2QidHt iHeans gysdgad tikat"2Aherses i shesdie
record data unreadable |ight beam systens, the systemcontroller 50

sel ect s fronréondelaiend ighty eeosr ¢yddeasr egbabMe=| Rghtigbgabespst 8as a 85
6 MAR 2002 conbi nation of two or nore Ii%ht beam systens, and _
and 3; may be allocated, and the contintous read rotation
number I may be set to I = (c+l) = 2, &nd the track jump
number J may be set to J = {(c+l) - (M-1) -~ 1} = 1.

10 In the above embodiments, a presence/absence of a
record data unreadable light beam system is judged at the
track position one track before the read start point
designated by the host computer, and in accordance with the :

. judgement result, the h read light beam systems, +the

15 continuous read rotation number I, and the track jump
number J are set. Thereafter, the optical head is jumped
to the track immediately before the read start point to

"start reading record data. Instead, a presence/absence of |
a record data unreadable light beam system may be judged at

20 the track position containing the read start point, or at
the lead-in of the innermost circumference of CD-ROM 1.

In the cages (3) to (9) and the case shown in Fig. 20,
if it is judged that there is some record data unreadable

light beam systems, the system controller 50 selects from

25 the remaining record data readable light beam systems a
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al l ocates the conbination as as the h read |ight beam systens, to
thereafter set the continuous read rotation nunber | and the track junp
nunber 3 in accordance with 5 predeterm ned rules. However, the confiMABdl&
read rotation nunmber R when the continuous read of CD-ROM1 with a

conbi nation of the allocated h read |ight beam systens is perforned until
om ssion of the record data becones none, can be automatically determ ned
as approximately {(R+l) 10 (c+1)} where R is the nmaxi mrum nunber of adjacent
record data unreadable |ight beans between the innernost and outernost
record data readable |ight beans anong the the h read |ight beam systens.
Therefore, BPMRiRaelan 9cdf j y® AENDEPrY neEighte detam Tisestemsi nuawd read

rotation nu r 15 wh t he continuous read of CD-ROM 1 with a conbi nation
of all thegﬁf%‘f)ﬁiil %Bﬁgh‘fc’"g:b‘é’rﬁ*s‘)??téf% PE FEEr B nEg2dnttightonbe’Pon of

the record pecopgs |.s0 .be autonmaticall eternined as
appr oxi mat e?@é?ecﬁ) . qil ;%%Q%a{f%%@a%&%e tgl ot e rfuso,usallt’%ao%gﬁoa%ﬁll is 20

angul ar vel sarty (CAT rer oty da e, 2 L1 2eE0efhncd £P0F The
type di §f erpreéddroomiCioROMlery mhewdic HheksiitinafiuCRe%l, rOVYh:idYD- ROM
and DvD-RAM 25 86 6 MAR 2002 CLAIMS 1. An optical disc read nethod of
readi ng dat 2umhkenr Beg?hen the continucus read of CD-ROM 1 with a
combination of the allocated h read light beam systems is
performed until omission of the record data becomes none,
' can be automatically determined as approximately {(R+1)
10 (c+1l)} where R is the maximum number of adjacent record
data unreadéble light beams between the innermost and
outermost record data readable light beams among the the h
read light beam systems. Therefore, only the track jump '
number J may be set. The continuous read rotation number
;5 when the continuous read of CD-ROM 1 with a combination of
all the n optical light beam systems is performed until
- omission of +the record data becomes none, can also be
automatically determined as approximately (c+1).
Also in +the above embodiments, although CD-ROM is
20 rotated at a constant linear velocity, it may be rotated at
a constant angular velocity (CaAV). Other optical discs

with a spiral track of the type different from CD-ROM may -

also be used such as CD-WO, DVD, DVD-ROM and DVD-~RAM.

25

86



on tracks of an optical disc forned with a spiral track wth n |ight beam
systens for applying different light beans 1, ... , i, ... , n at tmﬁal ﬁ?ﬁ
time to n tracks at every (c+l) -th and independently detecting tﬁ '@

beans reflected fromthe optical disc, where c is an integer of 1 or

| arger and n is an integer of 2 or larger, CHARACTERI ZED IN THAT 10 if

there is a.
data of the optical disc, the record da

| i ght beam system or syste :ﬂ%?pable of reading the record
a of the optical disc is read by

alternately perfoanl §cacaenkt QUOHSad Gacinyy w%QﬂﬁJﬁEt%?r??%%?%hmt ely

(c+l) rotations and a

rack junp operation for approximate

- 1} tracks inea tEQEﬂ@r@deHeggﬁQ@anH@EcsQBngQnLE@HOHS?REQQi?Qrack
< n

operati on,

by using detection outputs froma group of M

(M1)

adj acent |y

arranged | i ght wheamosysighe wapabdes tafs ofor eash Ngihfiedf e€QF&ndal agh’d. An
di sc read nethod according to claim1l1, wherein said group is.

nost pop6l ous feews df, . adj acently arsénged lsaght theemtsy st etrsapabbe of

opti cal

reading 25 the record data. 87 6 MAR 2002 3. An opti cal

of readi ng dat @vergcoreiet) opht padksindepandgntilonl dditsctingnethen Lhght
track with n beam systens for applying different

spiral

10

1s

20

25

beams reflected from the optical disc, where ¢ is an
integer of 1 or larger and n is an integer of 2 or

larger, CHARACTERIZED IN THAT

i1f there is a light beam system or systems incapable of
reading the record data of the optical disc, the record
data of +the optical disc is read by alternately
performing a continuous reading operation for
approximately (c+l) rotatioas and a track jump operation
for approximately ({(c+l) - (M-1) - 1} trxacks in a
forward direction afterx séid continuous reading
aperation, by using detection cutputé from a group of M
(M < n) adjacently arranged light beam systems capahle

of reading the record data.

2. An optical disc read method according to claim 1,
wherein said group is +the most populous group of

adjacently arranged light beam system capable of reading

" the record data.
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light beans 1,..., i,..., n at the sane tine to n tracks 5 at every _
(c+l)-th and i ndependently detecting the light beans reflected frogn I?% 7
optical disc, where c is an integer of | or larger and nis an int 5@ g[}f
2 or larger, CHARACTERI ZED IN THAT 10 If there is a |ight beam system or
systens incapable of reading the record data of the optical disc, where Q
is the nunber 3of tAackoprdprdsentiisng @eddst arttoket wEeN rehdingNNA=AASt

| i ght beam system and outernost |ight. beam system anong |ight beam

syst ens capabl zegbrdeddiony theck5 rafCoad dptdcwld Riss tfoemednbettihf at he
nost popul ous group of adjacently arranged |ight beam systens incapable
of readi ng t heSPé&gldtyark bétheanbeha syatemspfprandpdyiegmdsE feirghtt beans
systens able to read the record data, the record data of the optical disc
is 20 read by AF@BENBBBMY berfor ning- a- coRY MifvuSamendiing tepar srachsf or

appr oxi ggtel y %%Rﬂ) (Z+I % rotations and a track junp operation for
approxi mgtel y FyeT¥r kL) rhPacprdr vafgrarfeetiyndstestiadi theontPRTous
readi ng operatjgn, . b i ng detection, output, fromthe 25 |ight beam systens
capabl e of eaélgﬁast %gﬁéac%rediedg’f%"f §§‘26%°Z’C}Og&ﬂ$cm”8ﬁfgc£ HF s@%r ead
met hod accordi pg+LQagl , oML el 0 the,recor ta, cted fromthe
tracks of the oEt gggl QJd"lms%:)’ (?lfri%'fe Qa’f daggntgr nﬁgug‘%r e’é’g}?%eéopggfat?oﬁri S
stored toget hegawyth, f c@ABRR2SEEETEDS rnaREagal d track

10 If there is a light beam system or systems incapable of
reading the record data of the optical disc, where Q is
the number of tracks representing a distance between the
innermost light beam system and outermost lightibeam
system -among light beam systems capable of reading -the

15 record data and R is the number of the most populous
group of adjacently arxranged light beam systems
incapable of reading the record data between the
innermost and outermost light beams systems able to read
the record data, the record data of the optical disc is

20 read by alternately performing a continuous reading
aperation for approxiwmately {((R+1l) ;_(c+1)} rotatioas
and - a track jump operation for approximately (0Q-1)
tracks in a forward direction after said continubus
reading operation, by using detection lbutput from the

25 light beam systems capable of reading the record data.
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5 junp operation is perfornmed when a frame address corresponding to the
record data read with the i-th |I|ight beam becones continuous with a
continuous data read start frame address corresponding to the recqrMip gagt @
to be read with the adjacent (i+l1)-th Ilight beam 10 5. An optical disc
read apparatus conprising: n |ight bears systens for applying different
light beans 4, -An optiical disg reat hméehsAmectbABihg aot rAcks: aj, every
|5 (c+1)-th, of an optical disc with a spiral track and independently

det ecti ng t hetlig¢xghin famereedtdcdeth fdatactdd Hin cele dirstkahef etie i S an
integer of 1 or larger and n is an integer of 2. or larger, and for

readi ng recdtRtE¥ER A disch died- nanselid opttialiods sceadilepaimerdtion 205 f or
each of n light teans; and read control neans for controlling said |ight
beam syst ens 1F$EalceREREEC ST af st BHdrepsiesal adidcsbyd aldasrinatel y
perform ng a continuous reading operation 25 and a track junp operation,
CHARACTERI ZEB YM§ THEPHY- P MAR 202 abn 4t mean£xead r didbirssisd | i ght
beam systens so _that jf there is a |light beam systemor systens incapable
of reading tﬁé)rrreecséjrod‘%ﬁ% OP tH® opefeaf dditsc, Tead rEddr dthat 4 ofh t he

o ot on 16 LMY BB AU Y RELOILR  CARLINER. B

read starxt frame address corresponding to the record
data to be read with the adjacent (i+l)-th light beam.
10

5. Ba optical disc read apparatus comprising:

n light beam systems for applying different light beams
L,.... i,.... n at the same time to n tracks at every
15 (c+l)-tb. of an optical disc with a spifal track and
independently datecting the light beams reflectea from
the optical disc, where ¢ is an integer of 1 or larger
and n is an integer of 2 or ‘larger. and for reading
record data recorded on the optical disc independenfly

20 for each of'g light beams; and

read control means for controlling said light beam
systems to read the record data of the optical disc by
alternately performing a continuous reading operation

25 and a track jump operation, CHARACTERIZED IN THAT



for approximately (c+1l) rotations and a track junp operation for
approximately ((c+l)(M1)-1} tracks in a forward direction after @ gR
continuous reading operation, by using detection outputs froma gr N gQUZM
(Mcn) adjacently arranged |ight beam systens capable of reading the record
data. 6. An optical disc read apparat us conpri si ng 15 n light beam systens
for applying dlgtereccnt glrl]t beans n at the sane
time to n tracks at  every - ( EEPPSt ﬁ°8‘F"r8rllSoﬁf‘|léall"@ih§c bgar sy sfisralsa r ack

and independe dej gct the I| ht . be s efl ect ed from the optical
di sc, where ¢ P'ESA%F\ |£€eg‘%€§% %I arg gﬁ 20{’3‘?‘\‘8 SYSEER W efHSHHTD or

Iarger and for; & e ng ’P %%jr@%:thecord reag %gﬁtc’(r) t| a;ﬁg)ltfslc(;qa

|ndependently for ‘eac

control ling saidg iéghghgeq@ o;% t e ire ord data _of the
optical -disc by 90 6 MAR 2002 alst%/azérana & ghée?) gﬁ%gng a contt nﬁ&ﬁg ¥adi ng

operatiors and a’i‘LtéﬁCé(té pehail T cont r ol
T pEaREs !LH ms SO XEBL %yd%_k‘?e I'S a

means controls said |ight bea-m sys |g t

beam syst em or fyst amp doxGapals Otcw&dlﬂ&éﬂ%dﬁcgh‘é dat ac.0f ot Ny oy i cal
disc, where Qis the nunber of tracks representing a distance bet'ween the

i nner nost . Li glve sseath @y st em itk o:aut=edms tf (Id+ght: (lpeam.s_»stt&mca@r}gl I3 ght
beam syst ens
forward direction after said continucus reading
operation, by using detection outputs from a group of M
1a (M<n) adjacently arranged light beam systems capable of

reading the recard data.

6. An optical disc read apparatus camprising:
15 n light beam systems for applying different light beams
L,eea, Z,..., n at the same time to n tracks ét every

(c+l)~th of an optical disc with a spiral +track and
independently detecting the light beams reflected from
thé optical disc, where c is.an integer of 1 or larger
20 and n is an integer of 2 or larger, and for reading
record data recorded on the optical disc independently

for each of n light beams; and

read control means for controlling said light beam

25 systems to read the record data of the optical disc by
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10 capabl e of reading the record data and R is the number of the nost

popul ous group of adjacently arranged Iight beam systens incapable of 6 MAR 2002
reading the record data between the innernost and outernost |ight beam
systens able ..to read the record data, the record data of the 15 opti cal
disc is read by alternately performng a continuous reading operation for

' I tations and a track junp operation for,
Bhor oxi mat o ¥ %}Bir%):ég%)k% irp(r%mgit Srwer d° di-PECHRS Lﬁf treerapdls%ﬁ d°RBhHRFhABuUS

approximately (

readi ng operationg RY+M3LRO;06LEEHELD 20, OUERNRAEFRRYLES LhIRfheam systens
rd data 25 81 :

capable of reading the recd

said control means controls said light beam systems so
5 that if there is a light .beam system or systems
incapable of reading the record data of the optical
disc, where. Q is the number of tracks representing a
distance between the innermost light beam system and
outermost light beam system among light beam systems
10 capable of reading the record data and R is the number
of the most populous group of adjacently arranged light
beam systems incapable of reading the record data
between the innermost and outermost light beam systems
able to read the record data, the record data of the
15 optical disc is read by alternately performing a
continuous reading operation for approximataly
{(R+1)- (c+1l)} rotations and a track jump operation for,
approximately (Q-1) tracks in a forward direction after
said continuous reading operation, by using detection
20 output from tﬁe light beam systems capable of reading

the record data.

25
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