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

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



recorded or reproduced, resulting in a frane dropout. Figure 7 is a block
diagramillustrating a conventional information recording/rqpso@d@tﬂﬁn
device. In the conventional information recording/reproduction i 3 as
shown in figure 7, when a DV signal froma DV device 7 inputted through a
1394 interface is recorded on a disk®4, data to be recorded is nodul at ed
by a disk controller 2 and is recorded on the disk 4 by a
recordi ng/ reproduction circuit 3. Figure 8 is a flowhart illustrating a
conventional DV signal recording nethod, figure 9(a) is a diagram
illustratin the state ere a DV si |_is recorded on. a disk surface by
t he oo T ORAI OBy EPERAGack STHY bt 1A aRBLFrgtFe Hitby S60T S BPagr am
iIIustrating the execution time in the case. where a rotation wait occurs
due 0 FRRFORRGEIBR L18EmAeTd SRfenfRaRe DVFPEF ghBPFMES CREEGHAEF on t he di sk
surface by the conventional DV signal recording nethod. As shown in figure
8, ITPINBNVENELBRAAUEsi FifRAVl D i Ry FeRRedITPRPMEal |y, a recording
sector unit NBis set to 235 as the nunber of sectors in one frame (Step
S20), andFHIUIEA(SIsad Blesodiauyas dritluBrrasingt a( spayessienaNext, the
nunber of frames Frame(R) to be recorded is set (Step 322), and then

r ecordigignd &l an ar eedrdsney rep3pduddiererdesl @me-rotati on wait occurs due
to over-head of a comand (Step S24), and 2 6 NOV 2003 recording is started
froma rdoorthegcenaentionedr ipdsirmadii oraftegorditngheepoprduicddomai t (St ep
S25). This operation is

device, as shown in figure 7, when a DV signal from a DV device
'ﬁ) 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 é, 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



repeated to reach the set nunber of recording franes (Steps S26 S27). As
descri bed above, in the conventional device and nethod for infor&ﬁtmmwgﬂmg
recordi ng or reproduction, when a serial DV signal is recorded or :
reproduced, a one-rotation wait always occurs due to over-head of a
command, thereby taking an additiona? recording/reproduction execution timne
for one rotation every tine a command is issued. Further, the
recordi ng/ reproducti on execution tine becones |onger when a retrial due to
an error is carried out. Wen the recording/ reproduction execution tine
becones | onger and one frame image cannot be recorded or reproduced within
33. damorhind is sthetreecdrdimgd regradiiotd ostarheseotogn@ofsldme this frane
is not recorded or reproduced, resulting in a frame dropout. The present

i nventi®p tise nege-totaalive the mboiteepesitd onedIhpsobbemstamwd Has for its
object to provide an information recording/reproduction device and an

i nf opdppddoed £ 8CoEdERgAheDsediatinse 1ed hark c shd Chy c Amameduds tegt=er$ dfat i on

(prol ongation) of recording/reproduction execution tine by renoving a

rotatd ogpypi t caused by over-head retrial due to an error, thereby avoiding

that command or franme is not recorded or reproduced at recording or

reproductioni@ndriball aboE ArPpHE QstEEs:idndl NVv2@@3and method
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.



DI SCLOSURE OF THE | NVENTI ON According to the present invention,,an
informati on recording/reproduction device conprises an interf&%@ NQN 2003
exchangi ng data with an external device, a disk controller for

nodul ati ng/ denodul ating data to record or reproduce the data onto a disk
as an information recording nedium 4a nenory for tenporarily storing data
to be recorded on the disk or data reproduced fromthe disk, a
recordi ng/ reproduction circuit for recording data on the disk or
reproducing data fromthe disk, and a CPU for controlling the disk
controller; wherein, when recording or reproduction of data is to be

per fIrSHLSTRE tORITHE INEENLdPNg or reproduction of data is performed from
a position on the disk where data recording or reproduction becones

possi bl e Adddrdimgnpanthbepngsessuddveindiawe B byl eRBRAE g or
reproduction of data corresponding to the subsequent positions, and

t herreafdreting Acapdhdge bl onegevdoet icompafl sdet @ oimrespbadé nfosach position
of a part on the disk where data recording or reproduction has not been

per fegidfethgiirsy peatforweth Theeetereal detvdrdegr at idislofcontroller for
recordi ng/ reproduction execution time due to a rotation wait which is
caugeddls @ mpfaensiwyet i headaor &o relooiral cduerdmreiues rone damabe
reduced, whereby the recording/reproduction execution tine can be reduced.
Accendiong tdi dihex Prasenh fobaMant ban reice ridie gahedi-ues ca i hedorynformat i on
recordi ng/ reproduction device, the data is a DV (Digital Video) signal.
Thereh@ogardaterdtymin@ndeta260No¥ 2@@drded 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
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



recordi ng/ reproduction execution time due to a rotation wait which is
caused by a command over-head or a retrial due to an error, océ’u@rmﬁm mﬂyn
recordi ng or reproducing a DV signal, can reduced, whereby the
recordi ng/ reproduction execution tinme can be reduced. According to the
present invention, in the above- deScribed information
recordi ng/ reproduction device, when 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 perforned froma
LBA on the di sk where recording or reproduction of the DV signal becones
possriewéf%rws LERIAGRAGEL BRI Agerusien, tiae dhed thy recrion veit
reproduction of DV signals corresponding to the subsequent LBAs, and

t heBafherls GabTel oy ot FepReddcOVen-Dyasi grala cortreispordiitigteoaBach LBA
of a part on the disk where DV signal recording or reproduction has not
beeRIFEOR: OGERT HiN T peidpr hedor dhegepor sepdodardigrtd diV ofignal, can
recordi ng/ reproduction execution tinme due to a rotation wait which is
caubed reylug esomvied avert e ate o rai ngt replk odue tawrerexmGuichen r etmweed nore
efficiently, and frame dropouts can al so be prevented nore efficiently, as
conpanebtewrelludsst.case where the DV signal is treated in units of sectors.

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,



According to the present invention, in an information 26 v
recordi ng/ reproduction nmethod for recording or reproduci ng data onﬁﬂ%o@@y
disk as an information recording nmedium initially, 2 6 NOV 2003 recording
or reproduction of data is performed froma LBA on the disk where
recordi ng or reproduction of data begones possible wth a command bei ng

i ssued and tracking being conpleted, 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 perforned.
Ther ebyordehgr ber akipeddueadradi ngf ragprodust poAfexmedt fepnt iamE.Blueon 0 a
rotation wait which is caused by a command over-head or a retrial due to

an efé ofiskaRhbeer educrdintheneedhaiueensdi 68/ Haprodecions execution
time can be reduced. According to the present invention, in an information

r ecopsld 01 ePROEHCHI edmRinkoh ity rasnrdh ngn@r t FeBkodYChadndata on/froma
di sk as an information recording medium a LBA from which recording or

reprQskict & 08¢ of rdal 8wks lbﬁr he HafitRf diS rdpeyheusl ¥yndeg dedat 0 be a val ue
| arger than a LBA at whic recordi ng or reproduction of data becones

POSSEY fe ypdhafngCoBMTRRE R hustiedpAd 408 OF i PP 8k i P! g Of
data is perfornmed froma LBA on the disk fromwhich recording or

P iRk ks e e SLAARANAL B COMRNBRCLI0 pRRSr
the disk where data recording 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



correspondi ng to the subsequent LBAs, and thereafter, recordinﬁgﬁoN
reproduction of data corresponding to each LBA of a part on t d QM 2008r e
data recording or reproduction has not been 2 6 NOV 2003 perforned, is
performed. Therefore, a device and a nethod for detecting a LBA at which
recording or reproduction becones péssible with a cormand being i ssued and
tracki ng being conpl eted, are dispensed with, and thus, deterioration
recordi ng/ reproduction execution tinme due to a rotation wait which is
caused by a conmand over-head or a retrial due to an error, can be reduced
by a sinpler construction, whereby the recording/ reproduction execution

t i nepeafiopaededdsede rAcudiadl ng Teerhbopeesendevihgentingh 2 methed for
above-descri bed information recording/reproduction nethod, the LBA from
whi cieteetondi ag L8R réprddudt i merofddag ack srspardediiion pepdressly deci ded
separately for data recording and data reproduction. Therefore, the

r ecopds afbilepwadhc i commeecltboing i hesead bdedserackésgediived y f or
recordi ng and reproduction, and thus, deterioration of

r ecocamnpiéted;, oduet daspexecud ivinth ) nendlueht s, adetetrabirartiveed tofvhi ch i s
caused by a conmand over-head or a retrial due to an error, can be reduced
respeetbval yglorepredacdiing andc awenraducinenduaheoeby roltatdwer atdift ot al )
recordi ng/ reproducti on execution tine can be reduced. According to the
presgnichnyenthasedi byt be cameardleses t beslad i 6f oanektetal due to an
recordi ng/ reproduction nethod, the data is a DV signal. Therefore,

det es 068} | @8n0ber eeandedgbyep cdgdien construction, 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



execution tine due to a rotation wait which is caused by a conmmand
over-head or a retrial due to an error, occurring when recordi Adi NV 2003
reproduci ng a DV signal, can be reduced, whereby 2 6 NOV 2003 the
recordi ng/ reproduction execution time can be reduced. According to the
present invention, in the above-desdribed information
recordi ng/ reproduction nmetho e DV signal is treated in units of franes.
Therefore, deterioration recording/reproduction execution tinme due to a
rotation wait which is caused by a conmand over-head or a retrial due to
an error, can be reduced nore efficiently, and frame dropouts can also be
prevérd eccooréirgf/repeatdhytias esgpartednnttime hmrcdse refecedthe Dv si gnal
is treated in units of sectors. BRI EF DESCRI PTION OF DRAWNGS Figure 1 is a
bl ock di agramdihgsto athagpansenforimatendri omr,eciar dilng/ alepveddesicanbedali ce
according to a first enbodi nent the present invention, figure 2 is a
di agmAodnd tisd# at ¢ agrd heg doaptr btiutitdonf meth o norhe dv t degnalodsat i on
recordi ng/ reproducti on device according to the first enbodi nent the
i nvertdaatud figuiei 8s | Sf afthawehar Thieldetfolreat ideg-ear IDkatsignabtr ecor di ng
met hod according to the first enbodi ment the invention, figure 4 is a
f | oweltirtd i d tisd b 6édungt BofVe gk gnak onr edardidng nei ode@icsot dhngatia a second
enbodi nent of the

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



present invention, figure 5is a flowhart illustrating an infqiga&ion

recordi ng nmethod according to a third enbodi nent of the present % HViHm3

figure 6(a diagramillustrating the state where a DV signal is recorded on

a disk surface the DV signal recording nmethod according to the first 2 6

NOV 2003 enbodi ment of the inventior? and figure 6(b) is a diagram

illustrating the execution tinme when the DV signal is recorded on the disk

surface by the DV signal recording nmethod according to the first

enbodi nent of the invention. Further, figure 7 is a block diagram

illustrating a conventional information recording/reproduction device,

fi guermbo8imsna bifowhlearinvientisir,atdmd &igeneenibbnidks BV ISid@TAT recordi ng

met hod, figure 9(a) is a diagramillustrating the state where a DV signal

i s rerbusedaonng dihek execfuaderbyt inee wivomvene | Biabibuadi gisalr aaooteling

met hod, and figure 9(b) is a diagramillustrating the execution tine in

t he g@sehsherekasurdbat Gy whie D curgnaller¢ooadtognued hode desatdiiben t he

DV signal is recorded on the disk surface by the conventional DV signal

r ecorsli fige el hod. cRESHiMOBE. T@ EX=CULEStE 4MNVENTI ON Her ei nafter, preferred

device and nmethod for information recording or reproduction according to

t he presenhringent ragure 7l ike sdesicydbeadh dgraet Al Lusictrh tiefgersence to the

figures. | the figures, constituents having the sane function wl|
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 TO 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



denoted by the sanme reference nunerals. (Enbodinent 1) Figuree% '3Ja bl ock
diagramillustrating an information recording/reproduction d id: 0V 2003
according to a first enmbodi nent of the present invention, and figure 2 is
a diagram 6 NOV 2003 10 illustrating the constitution of a franme nmenory
included in the information recordilfig/reproduction device according to the
first enbodi nent of the invention. As shown in figure 1, this information
recordi ng/ reproduction device includes a 1394 interface | which receives
a serial signal froma DV device 7; a disk controller 2 which converts the
serial signal into a parallel signal and tenporarily stores theﬁxgﬁglel

si gt Lyt a2t ngethensopss idaitiah f conirdre (RN gnaPciieF ot
nmodul at e/ denpdul ate the DV signal for recording or reproducing it onto a
di skimf emahionntecratiog /TeradiusF ifedidryiee reeepafagsr &r ddifct i on
circuit 3 which records or reproduces the DV signal on/fromthe disk 4;
and & CGRU enppilthenbnpioltdet Havdingk @ontrol l er 2. When the DV signal from
the DV device 7 inputted through the 1394 interface 1 is recorded on the
di sk 4, the skoval iDVLdigymal li.s térice indormmaticen i neecrhéngdral | el signal by
the disk controller 2, and thereafter, recording data for one frame (235
sectmms)oduetistodedice tinelfudame ardid®dy i ter tador havhashskemeive S i gure 2
where sector nunbers are assigned to the respective sectors. _

a serial signal 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 recording

method according to the first embodiment of the invention,

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



The stored recording data are nodul ated by the disk controller BZ@gd éd}en
recorded on the disk 4 by the recording/reproduction circuit %. uz 3
is aflowhart illustrating a DV signal recording nethod according to the
first enbodi ment of the invention, figure 6(a) is a diagramillustrating
the state where a DV 2 6 NOV 2003 11llsignal is recorded on a disk surface e
DV signal recording nethod according to the first enbodi nent of the
invention, and figure 6(b) is a diagramillustrating the execution tine
when the DV signal is recorded on the disk surface by the DV signal
recordi ng method according to the first enbodi mrent of the invention. As
showsi gmali gar eethedBd singmaldirsge orwh facerdehodheace¥r di agato nes0 iRy
enbodi ment, initially, a recording sector unit NBis set to 235 as the
nunhes tiodd sectordihg awe thfer dne (tStepp Blimerando & UBA( Shvastd arecamiing
start LBAis set (Step S2). After the nunber of recording franes Frane(R)
i s setg:S e (15B) isr acdidigngns tidritussecttoing rclee rececdt agnf tdme (2851 sect ors)
is previously decided at a sector position RS where recording can be
st argresl §6t€pgD4), ianderecaed g ithe Stk exhif fare the tbeoD¥i g gstal t
sector position (Steps S5

recording method according to the first embodiment of the

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



S6), and thereafter, sectors prior to the recording start sector, which
have not been recorded, are recorded (Steps S7 S8). This ODGFG?IEONOVSZHM
repeated to reach the set nunber recording frames (Steps S9 to Sl11).

descri bed above, the device and nethod for information recording or
reproduction according to the firstlénbodi nent of the invention can reduce
the execution tinme (refer to figure 6(b)) when the DV signal is recorded
on the disk surface, as conpared with the execution time in the case where
a rotation wait occurs when the DV signal is recorded on the disk surface
2 6 NOvV 2003 12 bg,the conventional DV sjgnal recordi ng method.

( En3o0i 5t C D3Vt AR 3+ nBY i 6A IPEcordiqRy (ﬂﬁﬁ%?%n devi ce accordin a

second enbodi nent of the present invention has the same construction as the
i nf o RRIBHANG e of i ng/ r epr oducti on device according to the first
enbodi nent shown in figures 1 and 2. Figure 4 is _a flowhart illustrating a
DV si gnalAly bRl pt FBECAEE SR e 1B UG el We Gl €Frbdar REAL PG the
i nvention. As shown in figure t he DV signal recording nethod according to
t he assesmhriSmdarenti aft LARI pregendcdrgianfieectdy Rt SRBS s set to 235
as the nunber of sectors in one frame (Step Si), and a LBA(S) as a
r ecorodistiy usttdran :8BAhe spformation recording/reproduction 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,



(Steh SZ).lAfter t he nunbef-of.recordfnglffanés Frané(FQ i's %eﬁﬁﬂﬁg -3)'
a gﬁﬂf 1

a sector position RS recording start sector in a recording f
sectors) is set to O (Step S12), the sector position RS is increne

nt ed

(Step S13), and whether tracking is conpleted or not (Step S14). Wen

tracking has been conpleted, recordithg is performed fromthe reco
start position (Steps S5 to S6), and thereafter, sectors prior the
recordi ng start sector, which have not been recorded, are recorde
S7 to S8). This operation is repeated reach the set nunber of rec

rdi ng

d (Steps
ordi ng

frames (Steps S9 to S11). As described above, the device and method for

i nf owhetiedly deeearich gt ioon reproedoctiddbngdceprdidug tion Peesaroren ebb®Bei ment
start recording fromthe point where tracking is conpleted, 6 NOV 2003 13
wher gy det er irertaitiion ofaitecaiiicingl sr epneddcbivor cexeand orveéineedde to a

rotation wait which is caused by a command over-head or a retri al

errObr.ﬁame&Qi@ﬂdunﬂﬂJ;feﬁuléfﬁ@mjncaneﬂaceddmee@ndkmghﬂeﬁnuﬂubmio
execution tinme. (Enbodinent 3) An information recording/reproducti

due to an
n
on devi ce

accordhigeda rieigrd ierghodiprstu©f 1 dee peeaenbni miewt.i on has the same

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

recording frames {Steps S9 to Sl11).

to



construction as the information recording/reproduction device C&ﬁ ding to
the first enbodi nent shown in figures 1 and 2. Figure is a fl h 200
illustrating a DV signal recording nmethod according to the third enbodi nent
of the invention. As shown i figure the DV signal recording method
according to the third embodiment, thitially, a recording sector unit NB
is set to NBO (Step S15), and a LBA(S) as a recording start LBA is set
(Step S2). After the nunber recording frames Frame(R) is set (Step S3), a
sector position RS of a recording start sector in a recording frame (235
sectors) is set (Step S12), the sector position RS is in¢crenented (Step
S13), and§ td¢ECTHagedaiRBenether §ERILGG a1 Qe eBCBr 1REP TGP TS14) .
When tracki ng has been conpleted, recording is perfornmed fromthe
r ecGEdIAIP I Rre T poeP ¥ PORCESPEPS CSH g nge)t o gﬁrﬁtﬁ ttHEk e f eBPOdIBENS £33t or
recording start sector, which have not been recorded, are recorded (Steps
S7 tredusy doatesieperhenonli $heepegoading remstien seimauaBer tef a
recording franes (Steps S9 to S11). 2 6 Nov 2003 14 descri bed above, the
deviro¢ adnidmetdiod ¥loichntor rattped by a command over-head or a

retrial due to an error, whereby the recording execution time

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

recording or reproduction according to the third enbodi nent cap Bqﬁﬂ#%mu
deterioration of the recording execution tinme due to a rotation wa ch
is caused by a command over-head or a retrial due to an error, whereby the
recordi ng execution time can be reduced, even when a signal to be recorded
on the disk is different froma DVv!8ignal and the nunber of sectors is
different fromthat of the DV signal. Wile the case of performng
recording is described for the devices and nmethods of information recording
and reproduction according to the first to third enbodi nents, dropout of
a frame to be reproduced, which results froma rotation wait caused by a
command over-head or a retrial duelRaMSerror, can be prevented also in the
case of performng reproduction, and the overall (total)
recordi ng/ reproduction execution time of the information
recordi ng/ reproduction device can be reduced by enploying the
r ecordi ngin ebr beluwa t bAnnEeRed diReg /Freaseriud ivantdOW. €or CBBPKR 1§ % cor di ng
and reproduction. APPLI CABILITY I N I NDUSTRY As described above, an
i nf amdtn tar fecer v ngetkeprodioy datadeditde andeieipdbr AGViies, 2
recordi ng/ reproduction nethod according to the present invention are
avaidiad eastotlek forveoduhath noecemisiwra tigpy othfcestanremagd signal of a
DV (Digital Video) format on a disk. 2 6 NOV 2003 15 CLAI M5

reproduce the data onto a disk 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.



1. An information recording/reproduction device commprising: an interface
for exchanging data with an external device, a disk controIIeQ'ﬁoNDV 200
nodul ati ng/ denodul ati ng data to record or reproduce the data onto a J%ék
as an information recording medium a nenory for tenporarily storing data
to be recorded on the disk or datalbBeproduced fromthe disk, a recording/
reproduction circuit for recording data on the disk or reproducing data
fromthe disk, and a CPU for controlling the disk controller, wherein when
recording or reproduction of data is to be perforned, initially, recording
or reproduction of data is performed from a position on the disk where

dat &g y ecorié ngn 66 rinapt oduckeicer dieepives pobst hl en wilehiae commaled U g

i ssued, followed by recording or reproduction of data corresponding to the
subsigfuend 03] t WRBseiand thereafter, recording or reproduction of data
corresponding to each position of a part on the disk where data recording

or reprodigdh ORebasdnNal beer epaiddaidteichn it Pery oshgnlal The itwrf dremation
recordi ng/ reproduction device as defined Caim1l, wherein the data is a DV

(D gidatoMh&leo) 181 80ah 126 tNVDROGS ghfa 1Thiss i tif @dtt@d i DN units of _
recording/ reproduction device as defined in Caim2, wherein when recording
or repction PEc-8-BVngl 8Ralreproduction 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.



perfornmed, initially, the DV signal is treated in units fra
recording or reproduction of a DV signal is perforned fronlggﬁgkﬁﬂﬂzmﬁe

di sk where recording or be reproduction of the DV signal becones possible
with a command being issued, foIIoggp by recording or reproduction of DV
signals corresponding to the subsequent LBAs, and thereafter, recording or
reproduction of a DV signal corresponding to each LEA of a part on the

di sk where Dv signal recording or reproduction has not been perforned, is
perfornmed. 4. An information recording/reproduction nethod for recording

or reprodu0|Q%ldata on/froma disk,as an.in ornatl%nc%g%grdln

dium
wher 8fn | APt PRI SE8t i S TP S0F SRECEPGRLBE BSTRC 5k 1bTRRat Hifom a
LBA on the disk where recording or reproduction of data becones  possible
wi t hoB esmﬁ&%@%&%@ﬁaﬂ%ﬁmﬁ a%k$ gaﬁe?ﬁgln%(?l’fﬁ‘laé:tlé)dl, lf%ﬁ:‘i”()%gagby
recording or reproduction of data corresponding to the subsequent LBAs, and
t herBafii BR, W8&di’ng or reproduction of data corresponding to each LEA of
a part on the disk where data recording or reproduction has npt been
per f or med2 LB8Apdray wbd.cle N sy 19T SrePROFREELRRL Odn data 15 to

recordi ng/ reproduction nmethod for recording or reproducing data on/froma
di skbassBarirtoisaPirey icakdnti drFidrdi tm banar Bphue 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
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.



a LBA fromwhich recording or reproduction of data is to starZ:] dis
previously decided a value larger than a LBA at which recordi E NV 2003
reproduction of data becones possible with a conmand bei ng i ssued, and
recording or reproduction data is perforned froma LBA on the disk from
whi ch recording or reproduction of 1data is to be started with a comuand
being issued, followed by recording or reproduction of data correspondi ng
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 perforned, is performed. 6. The information
recad .di ngriepi nfoehisbhonetrkad ralk raef 1 eyedoduat Bhai me thodheseids ffiveed EA from
whi ch recording or reproduction of data is started, is previously decided
separatel i or, dakareeaording and data reproduction. 7. The information
recordi ng/ reproduction nethod as defined in any of Clains 4 to 6, wherein
the data tlse apWVs $§@08! i s26 rNN e20GH hthBes The frdmegation

recordi ng/ reproduction nethod as defined in Caim7, wherein the DV signal
is treated in units of frames. NOV 2003



19 ABSTRACT When recording or reproduction of data is to be pgrégq gm
initially, recording or reproduction of data is perfornmed from" @% 930n
on a di sk where data recording or reproduction becones possible with a
command being i ssued, followed by recording or reproduction of data
corresponding to the subsequent po&Ptions, 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 perforned.
Ther eby, deterioration of recording/reproduction execution tinme due to a
rotation wait which is caused by a command over-head or a retrial due to
an error, is reduced, whereby t BBPEBBEdI ng/reproduction execution tine can

reduced.

When recording or reproduction of data is to be performed,
initially, recording or reproduction of data is performed from
a position on a 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
pexformed. 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, is reduced,

whereby the recording/reproduction execution time can be

reduced.



