6 NOV 2003 DESCRI PTI ON | NFORMATI ON RECORDI NG REPRODUCTI ON DEVI m
| NFORVATI ON RECORDI NG REPRODUCTI ON METHOD TECHNI CAL FI ELD The 2003
invention relates to an information recording/ reproduction device and an
i nformation recordi ng/ reproduction nethod and, nore particularly, to those
for recording or reproducing i nfordation on a disk information carrier.
BACKGROUND ART A di sk drive which records or reproduces an inage signal of
a DV (Digital Video) format on/froma disk is now about cone under review.
In the disk drive, when successive inmage data are recorded or reproduced,
these data are recorded or reproduced on/froma disk surface while
switching the head and the di SkSFRIFREOHr der of LBA (Logical Bl ock
Address) fromthe outer circunference of the disk toward the inner
circunference or fromthe inner circunference toward the outer
circunference. At this tine, a rotation wait due to a conmand over-head or
a rotation maltImBQRHAFéQN|@EQQRPEN?&REE%QQNC%§9No@EHﬁCEdur|ng recor di ng
or reproduction, thereby taking tine for recording or reproduction. In
this case, wWA&® NFEHMATIRN REGABPING/REEBOOFETION efFiitleed, if one frane
of image cannot 26 NOV 2003 recorded or reproduced within 33.34nms which is
the recording or reproduction tine for one frame, this frame cannot be
recorded or reproduced, resulting in a frane dropout.

TECHNICAL FIELD

The present invention relates to an information recording/
reproduction device and an information recording/reproduction
method and, more particularly, to those for recording or

reproducing information on a disk information carrier.

BACKGROUND ART

A disk drive which records or reproduces an image signal
of a DV (Digital video) format on/from a disk is now about to
come under review. In the disk drive, when successive image
data are recorded or reproduced, these data are recorded or
reproduced on/from a disk surféce while switching the head and
the disk in the order of LBA (Logical Block Address) from the
outer circumference of the disk toward the inner circumference
or from the inner circumference toward the outer circumference.

At this time, a rotation wait due to a command over-head
or a rotation wait for a retrial due to an error may occur
during recording or reproduction, thereby taking time for
recording or reproduction. In this case, when a serial DV

signal is recorded or reproduced, 1f one frame. of image cannot



Figure 7 is a block diagramillustrating a conventional information
recordi ng/ reproduction device. In the conventional informati
recordi ng/ reproduction device, as shown in figure 7, when an@ @pgnam3fron1
a DV device 7 inputted through a 1394 interface is recorded on a disk 4,
data to be recorded is nodulated by & disk controller 2 and is recorded on
the disk 4 by a recording/reproduction circuit 3. Figure 8 is a flowhart
illustrating a conventional DV signal recording nethod, figure 9(a) is a
diagramillustrating the state where a DV signal is recorded on a disk

surface by the conventional PV signal_recording.nethod, and figure 9(b) is
2 i Sy R PFREGE P2t F B OB St o 11 TS ¢ RBLEhsd Svirdife LECTHA SR Fon
wait occurs due to over-head of a command when the DV signal is recorded
on tMe HRKOUFFAER by Tehd oicnti il W13 Ghaler E68P@ & et hod. As
shown in figure 8, in the conventional DV signal recording nethod,
i ni t1eF9%54eqd PECEPAFRGUSELy o RN HEING i et TraBe 285089 Ehe nunber of
sectors in one frame (Step 820%, and a_ LEA(S) as a recording start LBAis
set (Stepfispuaye Rekd, at RéOCky S firldibxst R bhRO R conFentdddyaded is set
(Step 322), and then recording is started (Step S23). However, a
one-indtermani onal eCOEE LRy /deprodugidiothatay iofe a command (Step S24), and 2 6
NOV 2003 recording is started froma recording start sector position after
t he one- rlgt athonconvent SpeplSinformEits coparetdoiing/ reppedueditom reach t he
set nunber of recording franes (Steps S26 S27).

device, as shown in figure 7, when a DV signal from a DV device
f”) 7 inputted through a 1394 interface is recorded on a disk 4,
data to be recorded is modulated by a disk controller 2 and is
recorded on the disk 4 by a recording/reproduction circuit 3.

Figure 8 is a flowchart illustrating a conventional DV
signal recording method, figure 9{a) is a diagram illustrating
the state where a DV signal is recorded on a disk surface by
the conventional DV signal recording method, and figure 2(b) is
a diagram illustrating the execution time in the case where a
rotation wait occurs due to over-head of a command when the DV
signal is recorded on the disk surface by the conventional DV
signal recording method.
As shown in figure 8, in the conventional DV signal

recording method, initially, a recording sector unit NB is set
to 235 as the number of sectors in one frame (Step 520}, and a
LBA(S) as a recording start LBA is set (Step 821). Next, the
number of frames Frame(R}) to be recorded is set {(Step $22), and

then recording is started (Step S23). However, a one-rotation

walit occurs due to over-head of a command (Step $24), and



As descri bed above, in the conventional device and nmethod for information
recording or reproduction, when a serial DV signal is recorded &b Nov;mm3
reproduced, a one-rotation wait always occurs due to over-head of a -
command, thereby taking an additional recording/reproduction execution time
for one rotation every tine a commahd is issued. Further, the
recordi ng/ reproduction execution tinme becones |onger when a retrial due to
an error is carried out. Wen the recording/ reproduction execution tine
beconmes | onger and one frame i mage cannot be recorded or reproduced within
33.34ns which is the recording/reproduction tine for one frame, this frane
is rfetor@ltogded etarepdodireed,a resubtding istartr agetdropoRritIfHe present
invention is made to solve the above-nentioned problens and has for its
obj ecttép PHOVbHe-asthnfianmaidion (Iteewreltfg/ r ePhbduopecsatden ¢de and an
information recording/reproduction nethod, which can reduce deterioration
(pr ot anaat é @M o OF e BEBOR BN ate prashent | of wxectding tiramelsy (Sdreps e a
rotation wait caused by over-head retrial due to an error, thereby avoiding
that.goggmpnd or frame is not recorded or reproduced at recording or
reproduction and that frame dropout occurs. 2 6 NOV 2003 D SCLOSURE OF THE

| NVENTI O\, Acg@s di 9 HO ablarelr 65MNihd Y@t oAl | AE0OLERL iaonl method

recordi ng/ reproducti on device conprises an interface for
for information recording or reproduction, when a serial DV
signal is recorded or reproduced, a one-rotation wait always
occurs due to over-head of a command, théreby taking an
additional recording/reproduﬁtion execution time for one
rotation every time a command is issued. Further, the
recording/reproduction execution time becomes longer when a
retrial due to an error is carried out. When the recording/
reproduction execution time becomes longer and one frame of
image cannot be recorded or reproduced within 33.34ms which is
the recording/reproduction time for one frame, this frame is
not recorded or reproduced, resulting in a frame dropout.

The present invention is made to solve the above-mentioned
problems and has for its object to provide an information
recording/reproduction device and an information
recording/reproduction method, which can reduce deterioration
(prolongation) of recording/reproduction execution time by
removing a rotation wait caused by over-head of a command or

retrial due to an error, thereby avoiding that a frame is not

recorded or reproduced at recording or reproduction and that a

frame dropout occurs.



exchangi ng data with an external device, a disk controller for

nodul at i ng/ denodul ati ng data to record or reproduce the data &%ﬁoNdesz
as an information recording nmedium a nmenory for tenporarily storing data
to be recorded on the disk or data reproduced fromthe disk, a

recordi ng/reproduction circuit for 4ecording data on the disk or
reproduci ng data fromthe disk, and a CPU for controlling the disk
controller; wherein, when recording or reproduction of data is to be
performed, initially, recording or reproduction of data is perfornmed from
a position on the disk where data recording or reproduction becones

pos SIS EQGURE 08 ochiandNBENEd ONssued, fol | owed by recording or
reproduction of data corresponding to the subsequent positions, and

t her eaf t edgcortingli hyg bher ppesdudt ilowesftidut,a aor¥espohdt hgleach position
of a part on the disk where data recording or reproduction has not been
per freraveding/ payfoduedi offhdeefioee comgatisreisoragt ilont@fface for
recordi ng/ reproducti on execution tine due to a rotation wait which is
causedHan g rop el wi/eh - Aradxoeraalr eeviale duwe dislancentoellean fiog
reduced, whereby the recording/reproduction execution time can be reduced.
AcC @lodiulg ttimd htens@skEat ihgvaathonp irecohel abovemestucdechei dadamati on
recordi ng/ reproduction device, the data is a DV (D gital Video) signal.
Thergfter & dieilerdorat i Dnfofma i NEV r2ed3 dhiewo maidigin e pa adercdrpnfexecut i on
time due to a rotation wait which is caused by a conmand over-head or a

r et keglp oder i1y AtowIt@rdaECcHO! bag reker deec ardivig: adislkepsoddetag a DV

signal, can reduced, whereby the recordi ng/reproducti on execution tine
reproduced from the disk, a recording/reproduction circuit for
recording data on the disk or reproducing data from the disk,
and a CPU for controlling the disk controller; wherein, when
recording or reproduction of data is to be performed, iﬁitially,
recording or reproduction of data is performed from a position
on the disk where data recording or reproduction becomes
possible with a command being issued, followed by recording or
reproduction of data corresponding to the subseguent positions,
and thereafter, recording or reproduction of data corresponding
to each position of a part on the disk where data recording or
reproduction has not been performed, is performed. Therefore,
deterioration of recording/reproduction execution time due to a
rotation wait which is caused by a command over-head or a
retrial due to an error, can be reduced, whereby the
recording/reproduction execution time can be reduced.

According'to the present invention, in the abovefdescribed

information recording/reproduction device, the data is a DV

(Digital Video) signal. Therefore, deterioration of



can be reduced. According to the present invention, in the above- descri bed
i nformati on recordi ng/reproducti on device, when recording or ré’p@dﬂ@%tjﬂgy
of a DV signal is to be perforned, initially, the DV signal is treated In
units of frames, and recording or reproduction of a DV signal is perforned
froma LBA on the disk where recording or reproduction of the DV signal
becones possible with a command being issued, followed by recording or
reproduction of DV signals corresponding to the subsequent LBAs, and
thereafter, recording or reproduction DV signal corresponding to each LBA
of a part _c;}r‘lé/t he di sk where DV signal recording or reproduction has not
beer ST E R odyet  OR nBYSCTREPBf §hEe ddteeri®ratidrRbion wait

recordi ng/ reproducti on execution tinme due to a rotation wait which is
cau¥Bd By 15 R et - pemdapd avesthieald due aarrairiorl @@e tedaded nore
efficiently, and frame dropouts can al so be prevented nore efficiently, as
CONBALEd WO WHE e & eF @COHGLDY Sirghgbricducimantae PV rsigwas, ofagect or s.
According to the present invention, in an information

r ecBpdirggrCEst ot ey nielrédrode ¢ ordi rgdrdpmgduic trieyr coiagivigt erat kimen/ from a
disk as an information recording nedium initially, 2 6 NOV 2003 recording
or reprbeuceidowwest. data is performed froma LBA on

According to the present invention, in the above-

described information recording/reproduction device, when

:ﬁ) recording or reproduction of a DV signal is to be performed,

initially, the DV signal is treated in units of frames, and
recording or reproduction of a DV signal is performed from a
LBA on the disk where recording or reproduction of the DV
signal becomes possible with a command being issued, followed
by recording or reproduction of DV signals corresponding to the
subsequent LBAs, and thereafter, recording or reproduction of a
DV signal corresponding to each LBA of a part on the disk where
DV signal recording or reproduction has not been performed, is
performed. Therefore, deterioration of recording/reproduction
execution time due to a rotation wait which is caused by a
command over-head or a retrial due to an error, can be reduced
more efficiently, and frame dropouts can also be prevented more
efficiently, as compared with the case where the DV signal is
treated in units bf sectors.

According to the present invention, in an information
recording/reproduction method for recording or reproducing data

on/from a disk as an information recording medium, initially,



t he di sk where recording or reproduction of data becones possib? gwgp
command bei ng i ssued and tracking being conpleted, followed by rec |3@B
or reproduction of data corresponding to the subsequent LBAs, and
thereafter, recording or reproduction of data corresponding to each LBA of
a part on the disk where data recorgling or reproduction has not been
performed, is perfornmed. Thereby, deterioration recording/reproduction
execution tine due to a rotation wait which is caused by a conmand
over-head or a retrial due to an error, can be reduced, whereby the
recordi ng/ reproduction execution time can be reduced. According to the

pr eseatotrdvRGt ben reiph odit dtifoar ref idat a resopdt ngtnefr ddwvat isor.Bretdod for
recordi ng or reproducing data on/froma disk as an infornmation recording

nedi thie @i $BAWhERE rwliostyimeC i eiduepi odueti aataf bdabmdss to be
started is previously decided to be a value |arger than a LBA at which

recofskd i PE wEPHOHUebnaane Hdatry becnrms Hogstbhexvhihbaingonmmand bei ng
i ssued, and recording or reproduction of data is performed froma LBA on

the dimsk ¢ Webehoteeobe & QrairRPrducd b P89k + d8haoirs dh@ e started
wi th a command being issued, followed by recording or reproduction of data

cor respangdh 8941 gt be %H@S%%%@ﬁd&&s LEY theseahtebarteeor kG rPin

reproducti'on of data corresponding to each LBA of a part on the disk where

dat g1 %%P&&Qc@ioﬁe%oﬁﬂ@ai MR RS PR NREE S L2 BVLBROZ £PEr B hn i S

performed. Therefore, a device and a nethod for detecting a LBA at which
recorfl g OF FRPEOUHSELORPREANBY or reproduction has not been

) performed, is performed. Thereby, deterioration of

recording/reproduction execution time due to a rotation wait

which is caused by a command over-head or a retrial due‘to an

error, can be reduced, whereby the recording/reproduction

execution time can be reduced.

According to the present invention, in an information
recording/reproduction method for recording or reproducing data
on/from a disk as an information recording medium, a LBA from
which recording or reproduction of data is to be started is
previously decided to be a value larger than—a LBA at which
recording or reproduction of data becomes possible with a
command being issued, and recording or reproduction of data is
performed from a LBA on the disk from which recording or
reproduction of data is to be started with a command being
issued, followed by recording or reproduction of data
corresponding to the subsequent LBAs, and thereafter, recording

or reproduction of data corresponding to each LBA of a part on

the disk where data recording or reproduction has not been



possible with a conmand bei ng i ssued and tracki ng being conpleﬁfg @&
di spensed with, and thus, deterioration recording/ reproductio y tﬂQﬂ
time due to a rotation wait which is caused by a conmand over - head or
retrial due to an error, can be reduced by a sinpler construction, mhereby
the recording/ reproduction executi®n tinme can be reduced. According to
the present invention, in the above-described information
recordi ng/ reproducti on nmethod, the LBA fromwhich recording or
reproduction of data is started, is previously decided separately for data
recordi ng and data reproduction. Therefore, the recording/reproduction
execpeEbprmede d&nPiee fssmed espllee FoBPyef or HevdFEi AGCarmd Hedpgr@duEPron, and
thus, deterioration of recording/reproduction execution tine due to a

r ot atiebacHANg WhiLBR o cduisHd rerdongaod oeprofvadion degamesal due to
an error, can be reduced respectively for recording and reproduction,
mherp@ysmhéeowemalb Cootrend b@mmgdnm@me@pamduttachlege¢uﬂﬂuh time can be
reduced. According to the present invention, in the above-described
|nfo¢@mplenedecamdlugb$emm@ﬂunlthbrmm@odbu$heddaEalpsa&1DM af gnal .
Therefore, deterioration of recording/reproduction execution tinme due to a
r ot até oardanty /Weephodactduse d iyt i @onbmel duer thead rotaxircet rwad t due to
an error, occurring when recording or reproducing a DV signal, can be

r edugietchwher ebyis2d6bhOd 20athde dweoFlitkag/ oepaoductrian edxecutd canti me can
be reduced. According to the present invention, in the above-described

i nf asrBdE pncaRCchedicBghieed edud iQmpEdhoconstruction, whereby the
recording/ reproduction execution time can be reduced.

According to the present invention, in the above-described
information recording/reproduction method, the LBA from which
recording or reproduction of data is started, is previously
decided separately for data recording and data reproduction.
Therefore, the recording/reproduction execution time can be set
respectively for recording and reproduction, and thus,
deterioration of recording/reproduction execution time due to a
rotation wait which is caused by a command over-head or a
retrial due to an error, can be reduced respectively for
recording and reproduction, whereby the overall (total)
recording/reproduction execution time can be reduced.

Bccording to the present invention, in the above-described
information recording/reproduction method, the data is a DV
signal. Therefore, deterioration of recording/rep:oduction
execution time due to a rotation wait which is caused by a
command over-head or a retrial due to an error, occurring when

recording or reproducing a DV signal, can be reduced, whereby



e DV signal is treated in units of frames. Therefore, deterioration
recordi ng/ reproduction execution tine due to a rotation wait @ NDV 2003
caused by a conmand over-head or a retrial due to an error, can be reduced
nore efficiently, and frame dropouts can also be prevented nore
efficiently, as conpared with the cdése where the Dv signal is treated in
units of sectors. BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a block diagram
illustrating an information recording/reproduction device according to a
first enmbodi ment the present invention, figure 2 is a diagramillustrating
the constitution frame nmenory of the information recording/reproduction
devitde: aceordilhgg ! vephedhctspnerbediutemn tthand manthonrefiigade 3 is a
flowchart illustrating a DV signal recording nethod according to the first
enbodi nericededinyend i bhe prguretd inseatfilommchiar tthe | alsevatidrgcaibédi gnal
recordi ng nmethod according to a second enbodi nent of the present
i nvertficamatigureebordingf tepebdnt tillonustertaiddyg tare DWfsigakilonsr ecor di ng
met hod according to a third enbodi nent of the present invention, figure 6(a
di agraratdd ust ratitg ¢dhefsémee . whehera fi¥esi gliealedt sorecoodedfon a di sk
surface the DV signal recording nethod according to the first 2 6 NOV 2003
embedicstirgf / tderddveni bonexaodtiogureme( lue s divgtation wait

which is caused by a command over-head or a retrial due to an

error, can be reduced more efficiently, and frame dropouts can
_) also be prevented more efficiently, as compared with the case

where the DV signal is treated in units of sectors.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating an information
recording/reproduction device according to a_first embodiment
of the present invention, figure 2 is a diagram illustrating
the constitution of a frame memory of the information
recording/reproduction device according to the first embodiment
of the invention, figure 3 is a flowchart illustrating a DV
signal recoiding method according to the first embodiment of
the invention, figure 4 is a flowchart illustrating a DV signal
recording method according to a second embodiment of the
present invention, figure 5 is a flowchart illustrating an
information recording method according to a third embodiment of
the present invention, figure 6(a) is a diagram illustrating
the state where a DV signal is recorded on a disk surface by

the DV signal recording method according to the first



illustrating the execution tinme when the DV signal is recorded OE Nhe di sk
surface by the DV signal recording nethod according to the fird 0V 2003
enbodi ment of the invention. Further, figure 7 is a bl ock diagram
illustrating a conventional information recording/reproduction device,
figure 8 is a flowhart illustrating a conventional DV signal recording
nmet hod, figure 9(a) is a diagramillustrating the state where a DV signal
is recorded on a disk surface by the conventional DV signal recording

met hod, and figure 9(b) is a diagramillustrating the execution tine in
the case where a rotation wait occurs due to a command over head, when the
DV shgodimestr efortded iowentd ofi slkersdir fageroyo{he é6neeftiid@iy@™ DV si gnal
recordi ng met hod. BEST MODE TO EXECUTE THE | NVENTI ON Herei nafter, preferred
devi tkl astraet had ther eixefourtiati drime edvrmi Pige oPVr epgoddc thisorressieiing to
the present invention w1l be described in detail wth reference to the

fi gusesthé Hhekf sgufese bongthe MaNtsi dravl noe ¢hedsagemedhod @deatitdingenot ed
by the sane reference nunerals. (Enbodinment 1) Figure 1 is a block diagram
i |1 usdreméngiasti ahboddieat. dealdiingfemipteduct i on device according to a
first enbodi ment of the present invention, and figure 2 is a diagram6 NOV
2003 10 iphpsheati mgguke goAstid Wik ofi ayfamnel resorytimeg wded in the

i nformation recording/reproduction device according to the

conventional information recording/reproduction device, figure
8 is a flowchart illustrating a conventional DV signal

th) recording method, figure 9(a) is a diagram illustrating the
state where a DV signal is recorded on a disk surface by the
conventional DV signal recoxrding method, and figure 9(b) is a
diagram illustrating the execution time in the case where a
rotation wait occurs due to a command over-head, when the DV

signal is recorded on the disk surface by the conventional DV

signal recording method.

BEST MODE TQO EXECUTE THE INVENTION

Hereinafter, preferred device and method for information
recording or reproduction according to the present invention
will be described in detail with reference to the figures. 1In
the figures, constituents having the same function will be
denoted by the same reference numerals.
(Embodiment 1)

Figure 1 is a block diagram illustrating an information
recording/reproduction device according to a first embodiment

of the present invention, and figure 2 is a diagram



first enbodi ment of -the invention. As shown in figure 1, this égi%&gﬁtion
recordi ng/ reproduction device includes a 1394 interface | wh c@083es
a serial signal froma DV device 7; a disk controller 2 which converts the
serial signal into a parallel signal and tenporarily stores the parall el
signal in a frame menory 6 so as té%control the signal flow or

nodul at e/ denodul ate the DV signal for recording or reproducing it onto a
disk 4 as an information recording nedium a recording/reproduction
circuit 3 which records or reproduces the DV signal on/fromthe disk 4,
and a CPU 5 which controls the disk controller 2. Wien the DV signal from
t he DM eebvTebingi Ab6t COBStHtOUGPT R 30U amg greBeEY 1PFLUfsSorided bh t he
disk 4, the serial DV signal is once converted into the parallel signal by
t he Hiskrmahieol recozdingdd anradautiian dascioreli agcatfangot Cotd S rane (235
sectors) are stored in the frame nenmory 6 in a format as shown in figure 2
wherfs sectembodibent afe tdssiigved tti®n-he respective sectors. The stored
recordi ng data are nodul ated by the disk controller 2 and then recorded on
t he di sk Xs byhowe iscéidung rlepridduc tingierm tien tr@corFigned 3 is a
flowchart illustrating a DV signal recording nethod according to the first
enbagipwduof i dhedewmiert iogludesgw 6 33(4)inte fafagt anhi FhuSEecetivieg t he
state where a DV 2 6 NOV 2003 11 signal is recorded on a disk surface e DV
si gralsaeicor dihignal from a DV device 7; a disk controller 2 which

converts the serial signal into a parallel signal and
temporarily stores the parallel signal in a frame memory 6 so
as to control the signal flow or modulate/demodulate the DV
signal for recording or reproducing it onto a disk 4 as an
information recording medium; a recording/reproduction circuit
3 which records or reproduces the DV.signal on/from the disk 4;
and a CPU 5 which controls the disk controller 2. When the DV
signal from the DV device 7 inputted through the 1394 interface
1 is recorded on the disk 4, the serial DV signal is once
converted into the parallel signal by the disk controller 2,
and thereafter, recording data for one frame {235 sectors) are
stored in the frame memory 6 in a format as shown in figure 2
where sector numbers are assigned to the respective sectors.
The stored recording data are modulated by the disk controller
2 and then recorded on the disk 4 by the recording/reproduction
circuit 3.

Figure 3 is a flowchart illustrating a DV signal reco;ding
method according to the first embodiment of the invention,

figure 6(a) is a diagram illustrating the state where a DV



met hod according to the first enbodi ment of the invention, anq%Bfngr? %(b)
is a diagramillustrating the execution tinme when the DV signal a0
recorded on the disk surface by the DV signal recording nethod according
to the first enbodinent of the invention. As shown in figure the DV signal
recordi ng nmet hod according to the fildst enbodinment, initially, a recording
sector unit NBis set to 235 as the nunber of sectors in one frane (Step
Si), and a LBA(S) as a recording start LBAis set (Step S2). After the
nunber of recording franmes Frame(R) is set (Step S3), recording start
sector in a recording frame (235 sectors) is previously decided at a sector
posi $igma RSi swhererdedoodi By ddak bustare deoly (ISrepDB4yigand recsridnggi s
started fromthe recording start sector position (Steps S5 S6), and

t hermafhed , aseoctrdisgpticotheo fie ir epdratiimerst avf ket dnyentiichm hared not
been recorded, are recorded (Steps S7 S8). This operation is repeated to

r eacti divee s€{bhuirben diegamdi nd fusrest (S epse Ske¢ouBloh. tideseridred above,
t he device and nethod for information recording or reproduction according
to tdree fHv séienbddisepkcofrdetthen mientdicrk canr fackicleyt hbeeddcstiigoral i me
(refer to figure 6(b)) when the DV signal is recorded on the disk surface,

as rped By Waé bhbleaexeedtingn tid rehd it cassodtiesrtaoifottats on  wai t
occurs when the DV signal is recorded on the disk surface

invention.

As shown in figure 3, in the DV signal recording method
according to the first embodiment, initially, a rececrding
sector unit NB is set to 235 as the number of sectors in one
frame (Step S1), and a LBA(S) as a recording start LBA is set
(Step S2). After the number of recording frames Frame (R) is
set (Step S3), a recording start sector in a recording frame
(235 sectors) is previously decided at a sector position RS
where recording can be started (Step S54), and recording is
started from the recording start sector position (Steps S5 to
S6), and thereafter, sectors prior to the recording start
sector, which have not been recorded, are recorded (Steps 57 to
S8). This operation is repeated to reach the set number of
recording frames (Steps S59 to 311).

As described above, the device and method for information
recording or reproduction according to the first embodiment of
the invention can reduce the execution time (refer to figure
6(b)) when the DV signal 1s recorded on theAdisk surface, as
compared with the execution time in the case where a rotation

wait occurs when the DV signal is recorded on the disk surface



2 6 NOV 2003 12 by the conventional DV signal recording nethod.

(Enmbodi nent 2) An information recordi ng/reproduction device afc&rk]@\y\ 208
second enbodi nent of the present invention has the same construction as the
i nformation recording/reproduction ?QVi ce according to the first

enbodi nent shown in figures 1 and 2" *Figure 4 is a flowhart illustrating a
DV signal recording nethod according to the second enbodi nent of the
invention. As shown in figure the DV signal recording nmethod according to
the second enbodinent, initially, a recording sector unit NBis set to 235
as the nunber of sectors_in qne i

franme (diie SI‘%%% nd a LBA(S) as a
r ec i tltE st vensERel Q¥ s1ggady resor n[<£rmef O‘filunber of recording
frames Frane(R) is set (Step S3), a sector position RS recording start
sect gl inge ot Wi ng frame (235 sectors) is set to 0 (Step S12), the
sector position RSis increnented (Step S13), and whether tracking is
conpl et edbrimR IR PN SIAFOrARSH /LeRIAGF LIS FREHCR oRPFEEEE S dbr di ng
is performed fromthe recording start position (Steps S5 to S6), and
t heredfacemd faretisngrt op Lt hBer BE6EGIN g ARt sertAs WhecA2W&ve not been
recorded, are recorded (Steps S7 to S8). This operation is repeated reach
theC@@ﬁhﬂnﬁﬂﬂonﬁaﬁe@@@dlﬂéofﬁéﬁé§n(Sﬁéﬁ§d§?§&f§ﬂﬂS@UCtlon device
according to the first embodiment shown in figures 1 and Z.
Figure 4 is a flowchart illustrating a DV signal recording
method according to the second embodiment of the invention.
As shown in figure 4, in the DV signal recording method
according to the second embodiment, initially, a recording
sector unit NB is set to 235 as the number of sectors in one
frame (Step S1), and a LBA(S) as a recording start LBA is set
(Step $2). After the number of recording frames Frame(R) 1is
set (Step S3), a sector position RS of a recording start sector
in a recording frame (235 sectors) is set to 0 (Step S§12), the
‘sector position RS is incremented (Step S13), and it is judged
whether tracking is completed or not (Step S14). When tracking
has been completed, recording is performed from the recording
start position (Steps S5 to S6), and thereafter; sectors prior
to the recording start sector, which have not been recorded,
are recorded (Steps S7 to S8). This operation is repeated to
reach the set number of recording frames (Steps SS9 to S11}.
As described above, the device and method for information

recording or reproduction according to the second embodiment

start recording from the point where tracking is completed,



As descri bed above, the device and nethod for information rgnﬁr ¢ng%ﬁ5
reproduction according to the second enbodi nent start recordi ¥ he
poi nt where tracking is conpleted, 6 NOV 2003 13 whereby deterioration of
recordi ng/ reproduction execution tinme due to a rotation wait which is
caused by a conmand over-head or a rl&rial due to an error, can be reduced,
resulting in reduced recording/reproduction execution tine. (Enbodi nent 3)
An i nformation recording/reproduction device according a third enbodi nent
of the present invention has the sanme construction as the information
recording/reproduction device according to the first enbodi ment shown in
fi guwherdbgndicteFianatel drs @f fremehdl hgi kepsodattitigna B¢ GGt ¥&86r di ng
nmet hod according to the third enbodi mrent of the invention. As shown i
figuaget ke BV ritgalon ecoridiwigi ot hedcaoseddioyg at @crrantchiawe eribeddnent |
initially, a recording sector unit NBis set to NBO (Step S15), and a
LBA( Sy asrath@ear divig 158 add 4Bfots seh bSt epdS2ed, Altesmulitierqnuimer
recording frames Frane(R) is set (Step S3), a sector position RS of a
recordhigest delcoIREIRY/ #db Bod 8EO1 6h Ngxéeafton23ime.
(Embodiment 3)
An information recording/reproduction device according to
a third embodiment of the present invention has the same
construction as the information recording/reproduction device
according to the first embodiment shown in figures 1 and 2.
Figure 5 is a flowchart illustrating a DV signal recording
method according to the third embodiment of the invention.
As shown in figuré 5, in the DV signal recording method
according to the third embodiment, initially, a recording
sector unit NB is set to NBO (Step S15), and a LBA(S) as a
j recording start LBA is set (Step S2). After the number of
.recording frames Frame(R) is set (Step $3), a sector position
RS of a recording start sector in a recording frame (235
sectors) is set to 0 (Step $12), the sector position RS is
incremented (Step S13), and it is judged whether tracking is
completed or not (Step S14). When tracking has been completed,
recording is performed from the recording start position (Steps
S5 to S6), and thereafter, sectors prior to the recording start
sector, which have not been recorded, are recorded (Steps S7 to

$8). This operation is repeated to reach the set number of

recording frames {Steps S9 to Sl11).



sectors) is set (Step S12), the sector position RSis increne d bSte
S13), and it is judged whether tracking is conpleted or not ( eH 812003
When tracki ng has been conpleted, recording is perforned fromthe
recording start position (Steps S5 to S6), and thereafter, sectors prior
recording start sector, which have h$t been recorded, are recorded (Steps
S7 to S3). This operation is repeated to reach the set nunber of
recording franes (Steps S9 to S11). 2 6 Nov 2003 14 descri bed above, the
device and nmethod for information recording or reproduction according to
the third enbodi mnent can reduce deterioration of the recordi ng execution

time due A% ES¢BEREHoALREPY WhAEC H Ve CCaddKl MRERPE ohPRNYNEPEF L or a
retrial due to an error, whereby the recording execution time can be
r eddesPr Eieth heheRr 8fBALLORo aFEFEdSIE® dha H B dkembeddmefdr &A™ from a
DV signal and the nunber of sectors is different fromthat of the DV
si grglduoghidete heotaseonf ofekher FeRg rodadr GixRFU sl eeseiNpedufott e devi ces
and methods of information recording and reproduction according to the
firswotadidn i enboii peni s, cadsegoby &f caminamte avebehea@roduded, which
results froma rotation wait caused by a conmand over-head or a retrial
due reamierlr glye cam de pregent vdedkdby ithet hecvask of greedothpngtime
reproduction, and the overall (total) recording/reproduction

can be reduced, even when a signal to be recorded on the disk

is different from a DV signal and the number of sectors is
m) different from that of the DV signal.

While the case of performing recording is described for

the devices and methods of information recording and
reproduction according to the first to third embodiments,
dropout of a frame to be reproduced, which results from a
rotation wait caused by a command over-head or a retrial due to
an error, can be prevented also in the case of performing
reproduction, and the overall‘(total) recording/reproduction
execution time of the information recording/reproduction device

can be reduced by employing the recording/reproduction method

of the present invention for both of recording and reproduction.

APPLICABILITY IN INDUSTRY

As described above, an information recording/reproduction
device and an information recording/reproduction method
according to the present invention are available as a disk drive
which records or reproduces an image signal of a DV (Digital

video) format on a disk.



e

execution time of the information recording/reproduction devicg qﬂﬂ/Eﬁﬂ
reduced by enpl oying the recording/reproducti on nethod the present 3
invention for both of recording and reproduction. APPLI CABI LI TY I N | NDUSTRY
As descri bed above, an information recording/reproduction device and an

i nformation recording/reproduction ABthod according to the present
invention are available as a disk drive which records or reproduces an

i mge signal of a DV (Digital Video) format on a disk. 2 6 NOV 2003 15
CLAIM5S 1. An information recordi ng/ reproduction device comprising: an
interface for exchanging data with an external device, a disk controller
for nmodul ati ng/ denpdul ating data $6®f¥€ord or reproduce the data onto a
disk as an information recording nedium a nenory for tenporarily storing
data to be recorded on the disk or data reproduced fromthe disk, a
recording/ reproduction circuit for recording data on the disk or

r eprioduciaty dafarfabipriheedrsingddeporngdioror gt Yof e i AEMPRE S1di%k
control l er, wherein when recording or reproduction of data is to be

per faor medterfade i fbryexechsopdirgg dart & epirtdd ot i ot ofnaht devd Cger fPor med from
a position on the di sk where data recording or reproduction becones
possiile aurtthr @l termbod beilngaitdsgederfalulatsichdhydatacbpdiragosd or
reproduction of data corresponding to the subsequent positions, and

t herregfdcetuce ecloe diagaoonteprodick as an information recording

medium, a memory for temporarily storing data to be recorded on

") the disk or data reproduced from the disk, a recording/

reproduction circuit for recording data on the disk or
reproducing data from the disk, and a CPU for controlling the
disk controller, wherein

when reéording or reproduction of data is to be performed,
initially, recording or reproduction of data is performed from
a position on the disk where data recording or reproduction
becomes possible with a command being issued, followed by
recording or reproduction of data corresponding to the
subsequent positions, and thereafter, recording or reproduction
of data corresponding to each position.of a part on the disk

where data recording or reproduction has not been performed, is

performed.

2. The information recording/reproduction device as defined

in Claim 1, wherein

the data is a DV (Digital Video) signal.



of data corresponding to each position of a part on the disk where data
recording or reproduction has not been performed, is perfornmed§ by 200

i nformation recording/reproduction device as defined daiml, mhereiélshe
data is a DV (Digital Video) signal. 26 NOV 2003 16 The information
recordi ng/ reproduction device as defibned in C aim2, wherein when recording
or reproduction of a DV signal perforned, initially, the DV signal is
treated in units franes, and recording or reproduction of a DV signal is
performed froma LBA on the disk where recording or be reproduction of the
DV signal becones possible wth a command being issued, followed by
recay di ngrive tepoonlact ban refc o@dirs) ey odor T esponeihget 85t e fsuissdquent
LBAs, and thereafter, recording or reproduction of a DV signal
corrigspongimg2 § oweaebinlLEA of a part on the disk where Dv signal recording
or reproduction has not been perforned, is perfornmed. 4. An information

recor di Ng/KERT PEEEHHOAgTerheed phaduEciasmidl a IV repgnalcing tdate on/ from a
disk as an information recording nedium wherein initially, recording or

r eprdued o0y of 1 fat dah syperher mvd sifgrd a4 BAreacédeidi akiwserds recor di ng
or reproduction of data becones possible with a command being issued and
trackifigePei g4 recording or reproduction of a DV signal is

performed from a LBA on the disk where recording or

reproduction of the DV signal becomes possible with a command

being issued, followed by recording or reproduction of DV

signals corresponding to.the subsequent LBAs, and thereafter,

recording or reproduction of a DV signal corresponding to each

LBA of a part on the disk where DV signal recording or

reproduction has not been performed, is performed.

4. An information recording/reproduction method for recording
or reproducing data on/from a disk as an information recording
medium, wherein

initially, recording or reproduction of data is performed
from a LBA on the disk where recording or reproduction of data
becomes possible with a command being issued and tracking being
completed, followed by recording or reproduction of data
corresponding to the subsequent LBAs, and thereafter, recording
or reproduction of data corresponding to each LBA of a part on

the disk where data recording or reproduction has not been

performed, is performed.



conpl eted, followed by recording or reproduction of data corrggp 'Z {o
t he subsequent LBAs, and thereafter, recording or reproduction of 'd
corresponding to each LEA of a part on the disk where data recording or
reproducti on has not been perfornedﬁgis performed. 6 NOV 2903 17 5. An

i nformation recording/reproduction hod for recording or reproducing
data on/froma disk as an information recording nedium wherein a LBA from
whi ch recording or reproduction of data is to started is previously decided
a value larger than a LBA at which recording or reproduction of data

becones possi.ble wth a command. being i ssued, and recordi ng or reptoduction
Gt a5t e POPT rieH I chitta A T § et P ERATE kP A eI Eh Grth i C g F AL A
reproduction of data is t%bpe startiﬂ wth a co nd eiqﬂ isswﬁdh

f ol | BedeBy PRI d MR 6T FRpr TflcE i ShSbf 28afl &8 Pégﬁg&d% FIPERE"Y
subsequent LBAs, and thereafter, recording or reproduction of data

cor reSAoHBY nyheEed&ch LBA of a part on the di sk where data recording or
reproducti on has not been perforned, is perfornmed. 6. The information

recor di ngfr &BRodaem o il HEF Adid | pBdrePROBREEACE, Ath&ladith 2 HetPEA from

whi ch recording or reproduction of data is started, is previouslg deci ded
sepabat 8tprted dat resdeudliy degiierht Bo riepr ddliedpgnlarger than

LBA at which recording or reproduction of data becomes possible
with a command being issued, and recording or reproduction of
'") data is performed from a LBA on the disk from which recording
or reproduction of data is to be started with a command being
issued, followed by recording or reproduction of data
éorresponding to the subsequent LBAs, and thereafter, recording
or reproduction of data corresponding to each LBA of a part on
the disk where data recording or reproduction has not been

performed, is performed.

6. The information recording/reproduction methed as defined
in Claim 5, wherein

the LBA from which recording or reproduction of data is
started, is previouslﬁ decided separately for data recording

and data reproduction.

7. The information recording/reproduction method as defined
in any of Claims 4 to 6, wherein

the data is a DV signal.



7. The information recording/reproduction nmethod as defi ned égg ﬁ %
Claims 4 to 6, wherein the data is a DV signal. 26 NOV 2003 sNOVn2003

i nformation recordi ng/ reproduction nmethod as defined in Claim?7, wherein
the DV signal is treated in units of frames. NOV 2003 19 ABSTRACT When
recording or reproduction of data ig48 o0 be perforned, initially, recording
or reproduction of data is perfornmed from a position on a disk where data
recordi ng or reproduction becones possible with a command bei ng i ssued,

foll owed by recording or reproduction of data corresponding to the
subsequent positions, and thereafter, recording or reproduction of data
cor rasporthegihboemshipasireicor difng/ partoduc t hen dhskhodhese dddtiangadcor di ng
or reproduction has not been perfornmed, is performed. Thereby,

det e arlaiimn7 pf wheeeidi ng/ reproduction execution tinme due to a rotation
wait which is caused by a command over-head or a retrial due to an error,

i s reducethe wer ebynébeikseceeditrgl rieprnatiuct ioh £x&aakion tine can reduced.





