20 OCT 2004 | DESCRI PTI ON RECORDI NG AND REPRODUCTI ON DI SK CONTROL UNI'T AND
Dl SK DEVI CE EMPLOYI NG THE SAVE TECHNI CAL FI ELD The present invention

relates to a recording and reproduction disk control unit ?W@ ﬁQf“ﬁﬁ’
devi ce enploying the sane, which control recording and repfoduct|o of

i mge/ voi ce data inputted successlvely through a digital interface
onto/froma disk, and, nore particularly, to one which records i mge/voice
data as well as recordi ng managenent information which includes
information to manage i mage/ voice data onto a disk. BACKGROUND ART In
recent years, a disk device such as a magnetic disk device and an optica
di sk devi ce, whose perfor manRESIGRIPBEGHdi ng capacity and transfer rate has
been rapidly enhanced, is increasingly enployed for recordi ng and
reproduction of inage/voice data as noving i mge data. Particularly,

per f ormance enhancenent of a hard disk device is remarkable and a hard

di skREGORPENGS AlfDI REPRODUSIT N | DESE CeNTRCLVWNER ANBr PEEKs DEVALEge and

di stribution of imge/voice data, an editor for editing inage/voice data,
or the like. 2 0 OCT 2004ERPLOMJYGy @HEe SAMEa are conti nuous data with no

interruption

TECHNICAL FIELD

The present invention relates to a ;ecording_and
reproduction disk control unit and a disk device employing the
same, which control recording and reproduction of image/voice
data inputted successively through a digital interface
onto/from a disk, and, more particularly, Lo one which records
image/voice data as well as recording management information

which includes information to manage image/voide data onto a

disk.

BACKGROUND ART

In recent years, a disk device such as a magnetic disk
device and an optical disk device, whose performance in
recording capacity and transfer rate has been rapidly enhanced,
is increasingly employed for recording and reproduction of
imagé/voice data as moving image data. Particularly,
performance enhancement of a hard disk device is remarkable and
a hard disk device is utilized for an image server which
performs storage and distribution of image/voice data, an

editor for editing image/voice data, or the like.



(hereinafter, referred to as "streamdata”) conpared with such data as a
program handl ed by a conputer. That is, it is required that the. stream data
shoul d be continuously read from a disk at each constant cyclezibﬂég'ﬁgﬂ e
taken outside during reproduction and the externally inputted stream data
shoul d be continuously witten ont2o a disk at each constant cycle during
recording. Figure 6 is a diagramexenplifying a data area when a nagnetic
di sk such as a hard disk is used as a disk. A disk 1 shown in figure 6 is
provided with a nanagenent area 3 for recording recordi ng nmanagenent

I nformation for image/voice data which is recorded on its outer

ci r cunf efreage/ veide, dat.raazge rent ianes sbackup Wi thawngirittersigeei cont ent s as
_ those of the nmanagenent area 3 for increasing reliability of

I nfdrerimaftend deferaedatd fer “séceat datargge/ompeased ividkth nedcln in the
rest part. in the data area 2, inmage/voice data are recorded, which are

addrgss ars f4 aprdgtamahanidleds by ai pompaaiey .f r @hathels oulteriwst
circunference part. That is, the mninmumdata unit is treated as a frane

Unirtegatiared hehd tregieé vot cearatatar & hbu1dddled conadanbiuigl yarege nendm
i nformation required for recording and reproducing inmage/voice data or

ediat diRfloramtdLrh i dehsBahbgcyaleedbt ast &be bl & kP dAAt ide tdier imgpagenment
area 3, and the 2 0 OCT 2004 3 simlar data as those in the nanagenent area
3 Fepraldi@tion and the externally inputted stream data should be
continuously written onto a disk at each constant cycle during
recording.
Figure 6 is a diagram exemplifying a data area when a
magnetic disk such as a hard disk is used as a disk.
A disk 1 shown in figure 6 is provided with a management
area 3 for recording recording management information for
image/voice data which is recorded on its outer circumference
side, a management area backup 4 having the same contents as .
those of the management area 3 for increasing reliability of
information, and data area 2 for recording image/voice
information in the rest part.
In the data area 2, image/voice data are recorded, which
are addressed from 0 in a unit of minimum data from the
outermost circumference part. That is, the minimum data unit
is treated as a frame unit when the image/voice data are DV
data.
Recording management information reguired for recording

and reproducing image/voice data or edit information indicating

an edit state are recorded in the management area 3, and the



recorded in the managenent area backup 4. Even when the recording
managenent information in one of the managenent area 3 and t he_nanagenent
area backup 4 cannot be read or its contents are inproper, dafalCs &bl ed
to read fromthe other recording managenent information, so that inportant
information such as inmage/voice ddta recorded so far or editing results is
not lost. Figure 7 is a diagram exenplifying conventional recording
managenent information recorded in the nmanagenent area 3. As shown in
figure 7, the recording managenment information recorded in the managenent
area 3 includes recording area information and | NDEX information. The

r ecokti b sdeba i afokhaseoan hdleufesagaresdy dinRp st A%e 3+%9re address which

i ndi cates an address of image/voice data recorded in the data area 2, a
represiiedednintbhe Bpasgengiteaseanhiasctkumdi catBemiwheriredhe of i nage/ voi ce
data that are in the data area 2 when the inmage/voice data are reproduced,
andecorfd g managdinagtf taferadiiieds ivhionle iaflitds aranadement ppeedi on of
voi ce/ i mage data recorded in the data area 2. The nunber of i ndex

red stndattilonsnami gémenti saessbahiupndnicanneft fayimad eak i Hdexes and frane
addresses which indicate each address position of each index are recorded
i n admdNREare ninprapeon. dicaeist keabledx tiondiezad dsrom ek diherdi ti ng
which is added by a user to i mge/voice data recorded in the 2 0 OCT 2004 4
datecared.idy management information, so that important information

such as image/voice data recorded so far or editing results is
not lost.

Figure 7 is a diagram exemplifying conventional recording
management information recorded in the management area 3.

As shown in figure 7, the recording management information
recorded in the management area 3 includes recording area
information and INDEX information.

The recording area information includes a recording start
frame address which indicates an address of image/voice data
recorded in the data area 2, a reproduction start frame address
which indicates an address of image/voice data that are in the
data area Z when the image/voice data are reproduced, and a
final recording frame address which indicates a final position
of voice/image data recorded in the data area 2.

The number of index registrations which indicates the
number of registered indexes and frame addresses which indicate
each address position of each index are recorded in the INDEX
information. Here, the index indicates a mark for editing

which is added by a user to image/voice data recorded in the



VWhile there al so exist other pieces of recording nanagenent information

t han those descri bed above, they have no direct relation to the present
invention, and therefore the detailed descriptions thereof WIJ gog 25%4
omtted. A conventional recording and reproduction disk control unit S
recordi ng managenent information tol manage recorded imnage/voice data on a
menory provided in the unit body, and records the recordi ng managenent
information into the managenent area 3 of the disk 1 when the inage/voice
data are recorded or an editing operation is ended. when the unit body is
restarted after power disconnection, the recording managenent information

i s datol @ueafPoemthe disk | to the nenory provided in the recording and
reproduction disk control unit and is used as recordi ng nanagemnent

i nf or matWhihlefthhee hiwge/exdisde atdtexr: plieresf oy, revendihgn power is

di sconnected while the unit body is recording or editing the inage/voice
datreanaeemenit ngn f oematdmantt hiamf driveste alesoacibratt dathedey et peyehadesoonnect i on
can be taken out at startup of the recording and reproduction disk
cortinEctunt¢latbohhtit the peesrditndgonvendgementandfcienéfoneotheedi t

I nformati on on the inmage/voice data is not |lost. Further the recording

markgenEdd | déoenbpt donks theeeodedrilnobeomwmititted he managenent area 3 but
al so in the nanagenent area backup 4 so as to prevent the recording

managenantchwertiior804r&coridhgaandgn deprodiritipbd d ek yebstolsi nce the

recordi ng
unit has recording management information to manage recorded
image/voice data on a memory provided in the unit body, and
records the recording management information into the
management area 3 of the disk 1 when the image/voice data are
recorded or an editing operation is ended. When the unit body
is restarted after power disconnection, the recording
management information is read out from the disk 1 to the
memory provided in the recording and reproduction disk control
unit and is used as recording management information of the
image/voice data.

Therefore, even when power is disconnected while the unit
body is recording or editing the image/voice data, recording
management information recorded before power disconnection can
be taken ocut at startup of the recording and reproduction disk
control unit, so that the recording management information or
edit information on the image/voice data is not lost.

Further, the recording management information is recorded

not only in the management area 3 but also in the management

area backup 4 so as to prevent the recording management



managenent i nformation under recording may be destroyed by power being

di sconnected while the recordi ng managenent information is being recorded
onto a di sk. However, when the recordi ng managenent data are recorded onto
a di sk while recording of the image/voice data is stopped, th@ 0BEa2ldkng
managenent information on data undér recording is all lost in case of
power failure or the like during recording of the inage/voice data.
Meanwhi | e, when the recordi ng managenent information is doubly recorded
while the inmage/voice data are recorded onto a disk, stream data which are
transmtted at certain intervals with no data | oss nmay not be recorded
ontimfapriatkiom fremskewhgr tothe lyapasitt,y silnachehe amaratidigpgranagenent i s
high. That is, a serious defect as a lack in the imge/voice data may be
camsachgdmartheinfodma eidheundeor decgradmeggmayntbe femtimdyiesh by st or ed
separately in the two areas of the disk, it is not known fromwhich area

t h@poweaobdi ity rbisgeneed tedf ohidei oheshecoddiag meathgdexanyt he nenory
provided in the unit body or whether power disconnection such as power

f aiinfoemax iganersatiesi nglur ecgrdedoodibg aofiikslke | mage/ voi ce data, when the
conventional recording and reproduction disk control unit is powered off

and i s gossdvasrt edvhdet ips epedd riiMgninanagemenddatta ey edderded
above-nentioned problens and has for its object to provide a recording and

?haneoOST dAQ04 WSO dtisd & Pdiy SK£CORkr @hayli/vodad aadiask sdemidgpedpl oyi ng

e
the recording management information on data under recording is
all lost in case of power failure or the like during recording
of the image/voice data. Meanwhile, when the recording
management information is doubly recorded while the image/voice
data are recorded onto a disk, stream data which are
transmitted at certain intervals with no data loss may not be
recorded onto a disk in a case where the capacity of the
recording management is high. That is, a serious defect as a
lack in the image/voice data may be caused.

Further, while the recording management information is
stored separately in the two areas of the disk, it is not known
from which area the recording management information should be
read into the memory provided in the unit body or whether power
disconnection such as power failure is generated during
recording of the image/voice data, when the conventional
recording and reproduction disk control unit is powered off and
is restarted.

The present invention is made to solve the above-mentioned

problems and has for its object to provide a recording and



sanme, which can record recordi ng managenent information without affecting
recordi ng of the streamdata al so during storage of inage/voice data, can
easily select the recording managenent information to be read into a
menory provided in the recording and reproduction disk contrgo¢ (gﬂ.t at
startup, and further can judge whéther abrupt power di sconnécti R4t o
power failure or the like is generated in the course of recording of the
i mage voice data or not. DI SCLOSURE OF THE | NVENTI ON According to the
present invention, a recording and reproduction disk control unit which
controls recordi ng and reproduction of digital data onto/froma
di slepsioatved: icgr ot idi b comexde Lminhhat 2Rds aaddaka deFdered £8Ipd oaridg Wtg e t he
digital data conposed of either one or both of inmge data and voi ce data
ar eamegc eihdedh arch orecard npeeordingemanageRediiminiormatden widhout ecor di ng
managenent i nformation enpl oyed for managenent of the digital data is
r eadifeed ingonmdeeking afttheesbtrdamgdand adepr ddwdinigors toaage falf recordi ng
digital data and recording managenent information onto the di sk-shaped
redatdergoied datantdashsnyl ¥ heellegit ahedabaoadd nighemanagendinty nmanagenent
i nformation fromthe di sk-shaped recording nmediump an inmage/voice data
meRagerRat idhans iy fedd t Ditdga whehbey phewddeds ia rhemrfesorddany di ng of
digital data by the data recording 7 2 0 OCT 2004 and reproduction neans or
Nokndapepd odReaidim@ isnagemens ] whit oatnstantopnagede tridars daor
tenmporarily hol ding recording

judge whether abrupt power disconnection due to power failure

or the like is generated in the course of recording of the

image voice data or not.

DISCLOSURE OF THE INVENTION

According to the present invention, a recording and
reproduction disk control unit which controls recording and
reproduction of digital data onto/from a disk-shaped recording
medium that has a data recordable area where the digital data
composed of either one or both of image data and voice data are
recorded and one or more management information areas where
recording management information employed for management of the
digital data is recorded, comprises: a data recording and
reproduction means for recording digital data and recording
management information onto the disk-shaped recording medium
and reading the digital data and the recording management
information from the disk-shaped recording medium; an
image/voice data management means for monitoring whether there

is a room for recording of digital data by the data recording



managenent information and outputting the recordi ng managenent information

to the data recording and reproduction neans when the inage/voice data

managenent neans detects that there is a roomfor recording of the digital

data by the data recording and re%roducrion means. According to the

present invention, there is provided the imge/voice data means
S etz

whi ch nonitors whether there is a roomfor recording of di or
not and inforns the recording nanagenent information managenent means of a
storage request of recording managenent information when there is a room
for data recording by the data recording and reproducti on mneans, thereby
pr @rshtieRr edYGelon MeRREaAFdaCE,; WICR e ing MAAIsReRthg dat a when
the recordi ng managenent information is recorded. Further, since the
r e GO fedth Jerrgene Rt oMRaDEo KOs tedRerddd 19U M N kit FeF A BRI t he
digital data, loss of the recording managenment information can be
pr Saddgsinendy skn thiema bover adids cutpadtiiog dbe weqerding ganggenenthe |i ke
is generated during recording of digital data. According to the present
i niafiormat ian the @ vdatescecbed inge amddineprodd dtemmaeanswhigsk contr ol
unit, the di sk-shaped recording nediumhas two or nore management
r edduediimg gr/omsice aduk 4 heanagemeetomegiang shed ecdysr ddudt itdrereal®s a ecords
recording nanagenent information in the two or nore nanagenent 2 0 OCT
206408 ifiefronmetdmiingy es6 thet diginhéndacaobyi ndet kateeomahmiingranagenent
I nformati on onto the di sk-shaped recordi ng medi um

and reproduction means.

According tco the present invention, there is provided the
image/voice data management means which monitors whether there
is a yoom for recording of digital data or not and informs the
recording managemenlt information management means of a storage
reqﬁest of recording management information when there is a
room for data rccording by the data recording and reproduction
means, thereby preventing a lack in stream data, which is due
to overflowing data when the recording management information
is recorded. Further, since the recording management
information is recorded during recording of the digital data,
loss of the recording management information can be prevented
even when power disconnection due to power failure or the like
is generated during recording of digital data.

According to the present invention, in the above-described
recording and reproduction disk control unit, the disk-shaped
recording medium has two or more management recording areas,
and the data recording and reproduction means records recording

management information in the two or more management



According to the present invention, a disk-shaped recording nmediumhas two
or nore managenent information areas and the data recording and
reproducti on neans records recording managenent information_ into the two
or nore managenent information areas in turn, whereby it isZgbddilbiZ80% o
prevent all the recording managen®nt i nformation frombeing | ost, even
when power di sconnection due to power failure or the like is generated
during recording of any recording information. According to the present

i nvention, in the above-described recording and reproduction disk control
unit, the recording managenent information recorded on the disk-shaped

r eciorfti ymp t benli aneasclindesrnewbedi mgpovaskimgy tihef arenaridinghi ch i ndi cat es
whet her the recordi ng managenent information is nost newly recorded, as
bagkitia g erentrain bormédt tondongot ¢hehd igkesdrapecvrrtdoding eed Baor di ng
managenent information includes recording recency information as backup

i nf or mticbradeg eby the peeeedrndnvemagenynta diflorstrpexh nmanagenent neans
can easily select the recording managenent information to be read by

refieddd i i® d@iirCcrRaSi Bgo becrbey manegicnn ialfaireat ign cdréds recordi ng
and reproduction disk control unit. According to the present invention, in

t hey R0 AMRs RN | PEGL1 4 866" §hAJrapsodaR Aty camsdirdeaald roécondingt he
recording 2 0 OCT 2004 9 managenent information recorded on the disk-shaped
I eGRITigiGhe (B 0 AFBIREE USRS LS C BRBE &hicd Brd o ey m=RC0fahhélgt | Nf or mat i on

information areas in turn, whereby it is possible to prevent

all the recording management informétion from being lost, even

when power disconnection due to power failure or the like is

generated during recording of any recording information.

According to the present invention, in the above~described

recording and reproduction disk control unit, the recording

management information recorded on the disk-shaped recording

medium includes recording recency information which indicates

whether the recording management information is most newly

recorded, as backup information.

According to the present invention, the recording

management information includes recording recency information

as backup information, whereby the recording management

information management means can easily select the recording

management information to be read by referring to the recording

recency information at startup of the recording and

reproduction disk control unit.

according to the present invention, in the above-described

recording and reproduction disk control unit, the recording



whi ch indi cates whether or not power disconnection of the disk recording
and reproduction control unit is generated while the recordi ng nanagenent
information is recorded on the disk-shaped .recording nedi& ﬁﬁ%ﬁ@ Eup
i nformati on. According to the present invention, the record'ﬁg @ ment

i nformation includes disconnection®during-recording information as backup
i nformati on, whereby the recording nanagenent information nmanagenent neans
can easily select the recording managenent information to be read by
referring to the disconnection-during-recording information at startup of
the recording and reproduction disk control unit. According to the present
i NeENagEgentn ihfoehavienesecbbddd vecthei ddsrdhageddietordin sk contr ol
unit, the recording managenent information recorded on the disk-shaped

r eqyddivag imeEdides | discerfeontbatioRahgsiraterdihg imfoymathicrh i ndi cates
whet her the recordi ng managenent information is recorded on the

di shrichepat IRpessli ige PRET UST dHbt nﬁoweeoadhegmﬁa&iwd Yf A ayk not, as
backup i nformation. According to the present invention, the recording

MapgeRiling il B baheel desoRpLs Bt hADR! it kb AR QO wfe backup
I nformati on, whereby the recordi ng managenent “information nmanagenent neans

Cak-elcBddh n %{d‘rﬁgom 1GFSERAPESHT 08 SHBoLAeROWR thl ldisWhdpwy | i ke is
generated I0 2 O C T 2004 during recording of digital data or not by

re%gegkggn@pﬁgy;uﬁynggugﬁgﬁﬁpsiﬁfgrﬁgﬁggﬂation at startup of the recording
an

According to the present invention, the recording

management information includes disconnection-during-recording
information as backup information, whereby the recording
management information management means can easily select the
recording management information to be read by referring to the
disconnection-during-recording information at startup of the
recording and reproduction disk control unit.

According to the present invention, in the above-described
recording and reproduction disk contrel unit, the recording
management information recorded on the disk-shaped recording
medium includes operational state information which indicates
whether the recording management information is recorded on the
disk-shaped recording medium during recording of digital data
or not, as backup information.

‘According to the present invention, the recording
management information includes operational state information
as backup information, whereby the recording management
information management means can judge whetherx power

disconnection due to power failure or the like is generated



reproduction disk control unit. According to the present invention, in the
above-described recording and reproduction disk control unit, backup

i nformation, information concerning recording of the recording nanagenent
information, is included in the recording managenent i nf ordvt Q@7 p@por ded
on the di sk-shaped recording medi un¢ the backup information is not

I ncl uded in the recordi ng managenent -information tenporarily held by the
recordi ng managenent information managenent neans, and the recording
managenent i nformati on nmanagenent neans adds the backup information to the
recordi ng managenent information tenporarily held by the recording
marhgeint rédé od My of dapageldedateeans pok oyt mefdmrindietalatizer ecor di ng
and reproduction nmeans. According to the present invention, the backup

| nfaperiit Dfnal Ssbatei hafodRdtinnt he seeatdipn @ frergarsodrdidgrandi on hel d
by the recordi ng managenent i nformation managenent neans, thereby

I e R €PPRCA L ¥k OfohBeoN eaprdi.ng managenent information held by the
recordi ng managenent infornmati on nanagenent neans. According to the

present Addwedigd, tbNchlepresendi Agvent iongpriedudid Ubdliekdannt iipequnit,
t he recordi ng managenent I nformation recorded on the di sk-shaped recording

MeQelddrd g Wied PaskéddubPiohnBlisRNcdntrdlofmal, obaekyier ni ng recording  of
t he recordi’ng managenent information, the recordi ng nanagenent i nformation

t enpLaidvidig) didFothet {66 068hB8rnIRGAGRERR iinky fofﬁiﬂé)rré‘@imﬂi?nt means
I ncl udes the backup information, and the recordi ng managenent i nformation
e pRatYRMe e NS SBERE £6n | hesbagkuRdel!f @hNMihie0 R doddldidRfl ndhd d@nent
) information recorded on the disk-shaped recording medium, the
backup information is not included in the recording management
information temporarily held by the recording management
information management means, and the recording managéement
information management means adds the backup information to the
recording management information temporaxily held by the
recording management information management means to output to
the data recording and reproduction means.
According to the present invention, the backup information
f) is not included in the recording management information held by
the recording management information management means, thereby
reducing a capacity of the recording management information
held by the recording management information management means.
According to the present invention, in the recording and
reproduction disk control unit, the recording management
information recorded on the disk-shaped recording medium

includes backup information as information concerning recording

of the recording management information, the recording



recordi ng managenent information tenporarily held by the recording
managenent i nformation managenent neans to output to the--data recordi-ng
and reproduction nmeans. According to the present inventioanIngpagﬁqp
information is included in the recordi ng nanagenent i nf orwet iOn ke 5 by
the recording managenent informatibn managenent neans, whereby the
recordi ng managenent i nformati on nmanagenent neans can output the recording
managenent information to the data recording and reproduction neans
pronptly, when the recordi ng nmanagenent informati on nmanagenent neans does
not have to update the backup information to output the recording
manegenEmentf b farnanicActemgomrgriid yt helgdr dyerthe memundingin t he
above-descri bed recording and reproduction disk control unit, the

I el gegne M NRGEOENA t § ohomankigenemin agansn ti nodaniess ditex tisad {up r ecor di ng
managenent information which is nost newy recorded with no power

di sigrAyIecit Don gedwed atkd ducbndingcaadianenientmimdeamditnign managenent

i nformati on recorded on the di sk-shaped recording nediumat startup of the
r egndigegnaid miepi©dupdates dihk baektpolingobirinatAeaoridicigiden tire hesent

i nvention, proper recording managenent information can be selected at

St @ieledir Dind e rta Jerkdrt 20R8oiZatéonr dengoand igphedurtiyortids sk cont r ol
unit. According to the present invention, there is provided a disk device

Ba}tie{&@_ﬂdieuﬁbm&g@mﬁi beflf 6 emat dbngmaned gemeptotheeinzortodicait antrsl uni t
uilt-in.
the data recording and reproduction means.

According to the present invention, the backup information
is included in the recording management information held by the
recording management information management means, whereby the
recording management information management means can output
the recording management information to the data recording and
reproduction means promptly, when the recording management
information management means does not have to update the backup
information to output the recording management information.

According to the present invention, in the above-described
recording and reproduction disk control unit, the recording
management information management means selects the recording
management information which is most newly recorded with no
power disconnection generated during recording from recording
management information recorded on the disk-shaped recording
medium at startup of the recording and reproduction disk
control unit.

According to the present invention, proper recording

management information can be selected at startup of the



According to the present invention, the recording and reproduction disk
control unit is provided, so that the function held by the disk device can
be nounted in an electric/electronic circuit, whereby cos eduction and
downsi zi ng of the disk device for recording and reproduciné i &Nedi ce
data is possible, as conpared withla case where the recording and
reproduction disk control unit and a disk device are used separately.

BRI EF DESCRI PTI ON OF DRAWNGS Figure | is a block diagramillustrating a
recording and reproduction disk control unit according to a first

enbodi nent of the present invention. Figure 2 is a diagram exenplifying

r ecorah midimgnagéneaprointsinat ddskaseartdiodg @bithe first enbodi ment of the
present invention. Figure 3 is a diagramfor explaining the structure on a
di sk acchrchnging thether presepdiimyentdon h&haresdi PFREHHEI2E Figure 4
Is a diagramfor explaining a ring buffer according to the first enbodi nent
of dimk piesbr¢ havényi bhe abbyerdeScirsibedlmssionfiiayg aand | [ ustrating a
constitution of 13 2 0 OCT 2004 a di sk device according to a second
enfiegirmhiciofon h@ipkesentrolnuanti builfigar.e 6 is a diagramexenplifying a
data area of a magnetic disk. Figure 7 is a diagram exenplifying

convent imyedrd egrdbnghe present invention, the recording and

reproduction disk control unit is provided, so that the
function held by the disk device can be mounted in an
electric/electronic circuit, whereby cost reduction and
downsizing of the disk device for recording and reproducing
image/voice data is possible, as compared with a case where the
recording and reproduction disk control unit and a disk device

are used separately.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating a recording and
reproduction disk control unit according to a first embodiment
of the present invention.

Figure 2 is a diagram exemplifying recording management
information according to the first embodiment of the present
inventiomn.

Figure 3 is a diagram for explaining the structure on a
disk according to the first embodiment of the present invention.

Figure 4 is a diagram for explaining a ring buffer
accdrding to the first embodiment of the present invention.

Figure 5 is a block diagram illustrating a constitution of




managenent information. BEST MODE TO EXECUTE THE | NVENTI ON ( Enbodi nent 1)
Hereinafter, a recording and reproduction disk control wunit according to a
first enbodi nent of the present invention wll be described with reference
to figures. Figure 1 is a block diagramillustrating a const2titG©h 2004 t he
recordi ng and reproduction disk cdrtrol unit according to the first
enbodi nent. A recording and reproduction disk control unit 100 shown in
figure 1 conprises an external interface neans 102, a ring buffer, 103, a
data recordi ng and reproduction neans 104 which records/reproduces
recordi ng managenent information and i mage/voice data in a DV format
( her diiskf deviaeefarcatiing ase 4 Dvedand" pmbademensnerd dibsk pr@send 105, an
i mage/ voi ce data nmanagenent neans 106, and a recordi ng managenent
i nfiavemtiiom . nanagenment neans 107 having a volatile menory (not shown) in
whi ch recordi ng managenent information is stored. Here, the recording
managen@iiyuiref & ngt i isgrarh cexempbhfyipgonedatear ars#a2 o @CT 2004 managi ng
recordi ng and reproduction of the DV data, which is recorded alternately
| nmhyneateadiak.a nmanagenent information area and a managenent information
backup area of the disk device 105. Figure 2 is a diagramexenplifying the
[) ecor di Rggane 7r gy edulidgxrmn ndoempl i dpisgocedventibaatolraiidrel imgory hel d
y
management information.

BEST MODE TO EXECUTE THE INVENTION

(Embodiment 1)

Hereinafter, a recording and reprocduction disk control
unit according to a first embodiment of the present invention
will be described with reference to figures.

Figure 1 is a block diagram illustrating a constitution of
the recording and reproduction disk control unit according to

the first embodiment.

A recording and reproduction disk control unit 100 shown
in figure 1 comprises an external interface means 102, a ring
buffer, 103, a data recording and reproduction means 104 which
records/reproduces recording management information and
image/voice data in a DV format (hcreinafter, referred to as
DV data”) onto/from a disk device 105, an image/voice data
management means 106, and a recording management information
management means 107 having a volatile memory (not shown) in
which recording management information ijs stored. Here, the

recording management information is information employed fox



t he di sk device 105 or the recordi ng managenent informati on nmanagenent
means 107. The recordi ng managenent information includes three pieces of

i nformation, recording area information, INDEX information, and backup
information. while the recordi ng managenment information n@y iggT pdes ot her
pi eces of information than the onk4described above, they have no direct
relation to the present invention, and therefore, the descriptions thereof
will be omtted. The recording area information includes a recording start
frame address which indicates an address position where DV data to be
recorded are stored, a reproduction start franme address which indicates an
addreessy ipos i teamyr direy ea ¥ dapactiachéonr efr dduiec ¥ slad:ast ovheidsh airwd a i nal
recording frane address which indicates a final position of recorded DV

datr@colited eddrelimatslarinftwoeazddsess as management bnformmtiorery time Dv
data are stored, and when it exceeds the final recording frane address,

t harielanalnd er artiageiemtreintdrmasiova bakkap Ateaasdd the aliesk Wi th the
recording start frame address. 15 20 OCT 2004 The reproduction start franme

adde@ssd Josdated to increase a franme address of DV data to be
subsequently outputted by ones every time DV data are reproduced. The

final regopdin® fiane doder afSekatlplakrgsing theal caddidddy pafi tion of
recorded DV data, and the DV data fromthe reproduction start frane

adgegesdue L ilhe ifr fiind1eney dibgrbaamr addr €53 aFaY ey dieder pyhen DV
data are reproduced. For sinplifying the description, it is
the disk device 105 or the recording management information
management means 107.

The recording management information includes three pieces
of information, recording area information, INDEX information,
and backup information. While the recording management
information may include other pieces of information than the
one described above, they have no direct relation to the
present invention, and therefore, the descriptions thereof will
be omitted.

The recording area information includes a recording start
frame address which indicates an address position where DV data
to be recorded are stored, a reproduction start frame address
which indicates an address position where DV data to be
reproduced are stored, and a final recording frame adéress
which indicates a final position of recorded DV data.

The recording start frame address is increased by ones
every time DV data are stored, and when it exceeds the final
recording frame address, the final recording frame address is

also increased by ones with the recording start frame address.



considered that the DV data recorded in the disk device 105 are single and
no fragnment occurs to the DV data in the first enbodinent. The nunber of

i ndex registrations which indicates the nunber of registered i ndexes and
frame addresses which indicate each address position of eacl [ muEK arg
recorded in the INDEX information.” The backup information is information

i ndicating a state when the recordi ng nmanagenent information is stored in
the disk device 105, which is updated when the recordi ng nanagenent
information is stored in the disk device 105- operational state

i nf ti s jnf ti i ndi_cat,i t her . t d

TR O A S HeR i BRAFE SFamed aee o et et e 40 e
Wiile th ti I i nf ti bei "und i on' _indicat

{ hdr At 2EER SR rEF nAKaBBRENED DT SRRt o E e bt a are.
recorded or edite the operational stﬁ,ée i nf qr.mat icon 4)ei€?rg?'r1%]ﬁger

suSPERY dnime | B datasaFfaf SPRRAREEErdi RS i s stored

2 0 OCT 2004 16 while recording of the DV data is suspend Backup date

i nfasidrfgonipdicares nﬁtféﬂa?—nﬂgééFFﬁg PREEE 1RTe P rfeecr‘g%%?‘g?% él?ﬁﬁagemant
information is stored in the disk device 105, which is_used to distinguish
whiagid rtde RV ridp bainbeRekhe BEBLRANCEA O sdaide q%m%rﬂ?#%ﬁ?%f%%s of the

di sk device 105 is new. A checksumis a word size and has a value that is
0 wihen fiilnal oveserdingcbranagaddngsentiy D6 FaRRABICTS WRRPY n wor ds.

data are reproduced. For simplifying the description, it is
considered that the DV data recorded in the disk device 105 are

single and no fragment occurs to the DV data in the first

embodiment.

The number of index registrations which indicates the
number of registered indexes and frame addresses which indicate
each address position of each index are recorded in the INDEX
information.

The backup information is information indicating a state
when the recording management information is stored in the disk
device 105, which is updated when the recording management
information is stored in the disk device 105. Operational
state information is information indicating whether or not the
recording management information is stored while DV data are
recorded or edited. While the operational state information
being “under operation” indicates that the recording management
information is stored while DV data are recoxded or edited, the
operational state information being “under suspension”

indicates that the recording management information is stored



The checksumis used to confirm whether power disconnection due to power
failure or the like is generated during recording of the recording
managenment information or not. The checksumis the |ast one dﬁ? rded
in the disk device 105 anpng the recording managenent informati 2ﬁ$§ure
3is a diagramfor explaining a dat& storage state in a recording area in
the di sk device 105. In figure 3, inage/voice data are arranged
sequentially in a DV data recordable area in franes. Here, a nanagenent
information area is an area where recordi ng managenent information is
recorded, and managenent information backup area is an area where

r e dOHidh & - FRPERERGNPT| Kh6r AYt Aok ai 4.5 é@(ﬁﬁfé’kﬁech-s Bageumpiatet he recordi ng
managenment information recorded in the managenment information area. Wile
t hel iR 18 nioframasAopadRdgcatdad slade sl Hextreeordtngmnagenent
information area in the first enbodi nent as shown in figure 3, the
mamEgEgenenthf pnfarnahionckapsioredndy dheadiaigetevice he05) it obs t
ci rcunference of a disk-shaped recording nediumof 17 20 OCT 2004 the disk
deMiscask@b, tao hdistinguishnwhleh wetbrdingr gamadgegcad] imfookaeieness (LBA),
thereby to reduce an access tine for storing the nanagenent information.
Funtdverrdeshein titiee temageeast of nthendtisén devda earld & hies mpvagenent
i nformati on backup area are arranged in the center of the disk-shaped
r echiediksqrmeid umwdhd stzessndi hescanvhaueedhadd ifsurdt haren Ries ext er na
interface means 102 is connected to an |BEE1394 bus 101, which transfers
DVodraraldnd-edicqgid g dedma gemént information is added in words.

The checksum is used to confirm whether power disconnection due

to power failure or the like is generated during recording of

the recording management information or not. The checksum is

the last cone to be recorded in the disk device 105 among the

recording management information.

Figure 3 is a diagram for explaining a data storage state
in a recording area in the disk device 105.
In figure 3, image/voice data are arranged segquentially in

a DV data recordable area in frames. Here, a management

information area is an area where recording management

information is recorded, and management information backup arca

is an area where recording management information is recorded

as a backup of the recording management information recorded in

the management information area. While the management

information backup area is arranged next to the management

information area in the first embodiment as shown in figure 3,

the management information backup area may be arranged in the

innermost circumference of a disk-shaped recording medium of



as a control instruction (command) between the external interface neans
102 and an external device such as a digital VCR (not shown). The external
interface means 102 is constituted by a PHY circuit that executes an
interface control of a physical layer, a LINK circuit that executes an
interface control of a logical layer, and the like, and trdh8fBE3 £8fidat a
received fromthe external device to the ring buffer 103 at recording of
the DV data, while it outputs DV data received fromthe ring buffer 103 to
t he external device at reproduction of the DV data. Figure 4 is a diagram
for explaining a function of the ring buffer 103 at recording of DV data.

As theowhislo dégice #05DPVeHataibl, adaf anr adehr abthha lexyemadlodiri«l f ace
means 102 are stored in a position indicated by a take-in pointer of the

ri ng oy faidddss (BRY,tbReb¥byats radace! ancdccaBsaddimesEoxf the take-in
pointer is increnented. At this tinme, when the address of the take-in

POishlogii X Gafsl madPa defle FETi ROOAMhBEoRRX ] FUFLAGH, eGhedf thize ring buffer 103,

the address of the take-in pointer is returned-to its mninmmvalue. The

DVm@WééeMEﬁ%tiﬁ?ﬁi@ééf@nféﬁéhtQﬁde%hérﬂﬁhab@h%h%a@%fﬁQﬁ%%ikQZ to the ring
buffer "103 at certain intervals (approximatély every 33ns in case of DV

g s T R
r e¢Reeirad nd thd SIPAUCHE Ofc 8BRSt ifld £RAOBBS rklfced further.

The external interface means 102 is connected to an
IEFE1394 bus 101, which transfers DV data and digital data such
as a control instruction (command) between the extermnal
interface means 102 and an external device such as a digitél
VCR (not shown). The external interface means 102 is
constituted by a PHY circuit that executes an interface control
of a physical layer, a LINK circuit that executes an interface
control of a logical layer, and the like, and transfers DV data
received from the external device to the ring buffer 103 at
recording of the DV data, while it outputs DV data received
from the ring buffer 103 to the external device at reproduction
of the DV data.

Figure 4 is a diagram for explaining a function of the
ring buffer 103 at recoxding of DV data.

As shown in figure 4, DV data transferred from the
external interface means 102 are stored in a position indicated
by a take-in pointer of the ring buffer 103. After the DV data

are stored, an address of the take-in pointer is incremented.

At this time, when the address of the take-in pointer exceeds



recordi ng managenent i nformati on managenent neans 107 of a franme | eading
address request and receives a frane address where DV data are to be_.
recorded as present franme information fromthe recordi ng managenent

i nformati on managenent neans 107. Then, the data recording gqg ik
reproducti on neans 104 takes out 1&he DV data from an addres (ﬂﬁxi%m of a
take-out pointer of the ring buffer 103 and records it in an address
position indicated by the present frane information of the di sk device
105 Further, after taking out the DV data fromthe ring buffer 103, the
data recordi ng and reproduction neans 104 increnents the address of the

t alereD Wia okl exddinks s eoft thet ving bhd feaddnass tife tdieirtedee-afittlpoi nter to
its mnimum val ue when it exceeds the maxi mum address of the ring buffer
103 ake ith Pyivtest f$ erethatie@hab dte ndhimuansfedend thhe DV ditsk device
105 anong the DV data stored in the ring buffer 103 are 0 or 1. There is a

| acied st s COEGk NEhheRteRAa20 i0EErGe4 hiddmsandiertoftide DV data
to the disk device 105 is delayed until the ring buffer 103 is filled with

t he-iRY aifFedrurdhest é8etdahainceerdilsg (approfimadiedly avamars3md4, when
recei ving recordi ng managenent information fromthe recordi ng nmanagenent
| nfiQr ERisico MAGRED) , means 107, ends recording of the DV data into the
di sk device 105 which is being executed at the tinme and then records the
recei vedn LEQAJH RehdPOEREERY 481 ar gebi BROKBHO it ey rdind MuMmawgenent

103 and the disk device 105 is capable of receiving the DV data,

the data recording and reproduction means 104 informs the

recording management information management means 107 of a

frame leading address request and receives a frame address

where DV data are to be recorded as present frame information

from the recording management information management means 107.

Then, the data recording and reproduction means 104 takes out

the DV data from an address position of a take-out pointer of

the ring buffer 103 and records it in an address position

indicated by the present frame information of the disk device

105.

Further, after taking cut the DV data from the ring buffer

103, the data recording and reproduction means 104 increments

the address of the take-out pointer, while it returns the

address of the take-out pointer to its minimum value when it

exceeds the maximum address of the ring huffer 103.

In a normal state, data that are not transferred to the

disk device 105 among the DV data stored in the ring buffer 103

are 0 or 1. There is a lack in DV data recording when the



i nformati on area and nmanagenent informati on backup area of the disk device
105. Here, it wll be described which of the nanagenent information area
and the managenent information backup area the data recordiQQ]qmm 2004
reproduction nmeans 104 selects as an area where the recordi ig managenent
information is recorded. The datal%ecording and reproduction neans 104,
having a flag buffer not shown), records the recordi ng managenent
information into the nmanagenment information backup area when a flag stands
in the flag buffer. The flag of the flag buffer is erased when the
recording is ended. The data recording and reproduction neans 104 records
t herragnffal ngf neinagkVedatantor bhei diskntevtiee lféndgenkyitayiend ormieil on area
when the"'-fl ag-does not stand in the flag buffer. The flag is set in the
f | athebufifrey et he03r esofil hgdi withdétie DV daite.way, the data recording
and reproduction nmeans 104 records the recordi ng managenent information

i nt o t heeurtitageTetiie | ddba mecondangaaadd repeoduetQo@l m2dhve 2Mdwmnagenent

i nformati on backup area alternately. Further, at reproduction of DV data,

t herhedt axececioridiqorecepd bogchanagenans iGfprwaedonedaion nhea franme address

of the DV data to be reproduced fromthe recordi ng managenent information
maiagerdingremtaddéirenobi vf dsma b eoPVmdahgenkenthaeanddrays famis t he di sk
device 105 and transfers the same to the ring buffer 103. The i nmge/voice
datecopddge e tmans 146t 4 eCetyeshd disk device 105 which is

being executed at the time and then records the received

recording management information inteo either of the management

information area and management information backup area of the

disk device 105.

Here, it will be described which of the management

information area and the management information backup area the

data recording and reproduction means 104 selects as an area

where the recording management information is recorded. The

data recording and reproduction means 104, having a flag buffer

not shown), records the recording management information into

the management information backup area when a flag stands in

the tlag buffer. The flag of the flag buffexr is erased when

the recording is ended. The data recording and reproduction

means 104 records the recording management information inte the

management information area when fhe”fiaq-dces not stand in the

flag buffer. The flag is set in the flag buffer when the

recording is ended. In this way, the data recording and

reproduction means 104 records the recording management

information into the management information area and the



recording start request, a recording stop request, a reproduction start
request, and a reproduction stop request fromthe external interface neans

102. Receiving the recording start request, the inage/voi CZ ﬂah
managenent neans 106 nonitors the take-out pointer and tak n ggi%Q%h of
the ring buffer 103, and when detZkting that a difference between the

t ake-out pointer and the take-in pointer is under a prescribed threshold
value, that is, the DV data renmaining in the ring buffer 103 is under a
prescri bed amount, and there is a room for recording the DV data into the
di sk device 105 by the data recording and reproduction neans 104, inforns
t h@anagsmiindy imbeepehdon bafkupaaren mdtsgaadelywans 107 of a storage
request of the recordi ng managenent information. Further, receiving the
recor di rpeithgy r etfueseprotductimpgetfob¥edddita thenalydreemesmading 06 ends
monitoring the ring buffer 103 and inforns the recordi ng managenent

i nfrepmaduert ivan ageament 1 e anshefiO¥eockiviiags borfagmer egithssofof hehe ecor di ng
managenent 2 0 OCT 2004 21 information and an instruction for making the

opevatiadaalt csthat erepindducedi Snonf thkerkaokdi nignamnidmemt ncl uded in the
recordi ng managenent information "under suspension". Further, the

i MigEbymiatd oA trta mMEagene thearans0106pbvhtns taeeibV "t e f e@duct i on

start request, infornms the recording mnanagenent infornmation managenent

neaddr#82 Groan tmstdikk i davider 168qandt tahhy feuwlspuitid reirte ftanthaddr ess
fromthe reproduction start franme address of the recording area

ring buffer 103.

The image/voice data management means 106 receives a
recording start request, a recording stop regquest, a
reproduction start request, and a reproduction stop request
from the external interface means 102. Recelving the recording
start request, the image/voice data management means 106
monitors the take-out pointer and take-in pointer of the ring
buffer 103, and when detecting that a difference between the
take-out pointer and the take-in pointer is under a prescribed
threshold value, that is; the DV data remaining in the ring
buffer 103 is under a prescribed amount, and there is a room
for recording the DV data into the disk device 105 by the data
recording and reproduction means 104, informs the recording
management information management means 107 of a storage
request of the recording management information. Further,
receiving the recording stop request, the image/voice data
management means 106 ends monitoring the ring buffer 103 and
informs the recording management information management means

107 of the storage request ¢f the recording management



)

I nformation included in the recording managenent information to the data
recordi ng and reproduction neans 104. Receiving the reproduction stop
request, the image/voice data management means 106 i nforng 4 HECT €884 di ng
managenent information managenent neans 107 of an instruction for stopping
an output of the frane address. Thle recordi ng managenent information
managenent neans 107, having a volatile nenory (not shown) where the
recording nanagenent information is stored, holds the recording

managenent informaLion in the nmenory tenporarily, that is, until power of
the recording and reproduction disk control unit 100 is turned OFF.
Redeifoirmgativn sdmd cge ipgtesctabnt ier mekindi herwpagarrdmnalnfsgradi on from
t he i mage/ voi ce data managenent neans 10E, the recordi ng nanagenent

i nfigyEadaan omenfigieie nba ckepsih8drmpdabes inkd udedr din ahal rstcamiing

i nformation, backup date information, and checksum of the backup

| NahERcn@ht ofnfdemdeion dt agdernagepensibnfor mation stored in the volatile
22 2 0 OCT 2004 nenory, and takes out the recordi ng managenent information
wWith i truiaekeup LI olfi@gée pio updatiatal nafaybhenal alciane meegr when out put to
the data recording and reproduction neans 104. At this tinme, when Lhe

I egREeiiRd P Rase sl r b Of 184 | §Pafingequest, HeEoemi0 thecaionasiiary
i nstruction for maki ng the operational state information of the backup

| NhQnERRht G f i SEEPR %4 Rgem@Rt WMebhnas 1bhe oft anaga shagitasiornf the
recordi'ng managenent information fromthe inmage/voi ce data nmanagenent neans
10@ort BRquentially outputting a frame address from the

reproduction start frame address of the recording area

information included in the recording management information to

the data recording and reproduction means 104. Receiving the

reproduction stop request, the image/voice data management

means 106 informs the recording management information

management means 107 of an instruction for stopping an output

of the frame address.

The recording management information management means 107,
having a volatile memory (not shown) where the recording
management information is stored, holds the recording
management informalion in the memory temporarily, that is,
until power of the recording and reproduction disk control unit
100 is turned OFF. Recciving the storage regqueet of the
recording management information from the image/voice data
management means 106, the recording management information
management means 107 updates the operational state information,

backup date information, and checksum of the backup information

of the recording management information stored in the veolatile



recordi ng managenent informati on managenent neans 107 outputs the
operational state information to the data recording and reproduction neans
104 as "under suspension", or otherwi se outputs the operational state

i nformati on as "under operation". Further, the recording nan?q? :

I nformati on managenent neans 107,22hen receiving the frame eagfgt %Méress
request fromthe data recordi ng and reproduction nmeans 104, returns the
recording start frame address of the recording area information which is
included in the recordi ng managenent information stored in the volatile
menory to the data recording and reproduction neans 104 as the present

f r aveamanyf,orared i takasdout nthenertertihagr scnadiemenst amtfdmeneianidresl. When
the recording start frame address exceeds the final recording frane

addrtss hadkihgp fimBdrmecooni ngdatadefadar ehe ve latdleawmed-yitdr t he
recording start frame address. Wen all the data areas are used to enable
no omupltr esordiendatdereadadirngoadingepitdurefioadwelanen yeans A4 i s

i nformed of that effect. 23 20 OCT 2004 Further, the recordi ng managenent

| naigntiiake MRge N\ rSRaNdilg /manhgBmeqeeintdg it oS ditidaedor

nodi fyi ng, adding, or erasing the INDEX information of the recording

Mapegasenn7 indcerieds an ofndbeuttkenf fom hhkiayt enealopaiiarifae means 102,
nodi fies, adds, or erases the IINDEX information of the recording

NMBageee i for i@t WY i thé NSayRUpt LhEoMABBAYNOM dultdnd ishe pidith i puts the
recordi ng managenent information nodified or the like to the data

reger ¢end asd theprsxbitido N dpeast 104. ther tBebrdihg mag@qénthtmnagenent
N i nformati on managenent .
") information from the image/voice data management means 106, the
recording management information management means 107 outputs
the operational state information to the data recording and
reproduction means 104 as “under suspension”, or otherwise
outputs the operational state information as “under operation”.
Further, the recording management information management
means 107, when receiving the frame leading address request
from the data recording and reproduction means 104, returns the
recording start frame address of the recording area information
J) which is included in the recording management information
stored in the volatile memory to the data recording and
reproduction means 104 as the present frame information and
increments the recording start frame address. When the
recording start frame address exceeds the final recording frame
address, the final recording frame address is incremented with
the recording start frame address. When all the data areas are

used to enable no more recording, the data recording and

reproduction means 104 is informed of that effectl.



means 107, when receiving an instruction for sequentially outputting the
reproduction start frame address of the recording area information
i ncluded in the recordi ng nanagenent information to the data recordi ng and
reproduction means 104 fromthe imge/voice data nmanagenent i@ngﬁ@#
outputs the reproduction start frie address of the recording?E
I nformation to the data recording and reproducti on neans 104, increnents
the reproduction start frame address, and outputs the reproduction start
frame address to the data recording and reproduction neans 104. The
recordi ng managenent information management nmeans 107 repeats this
oper at i Funitier, ithe ecetordingnmpanagenentofnfermatg ey MEnagemaRput of the
reproduction start frame address fromthe image voice data managenent
mearans 08 br When weeceiving hani Anstrsatdanr §oroaweiilorngt aaddingre
address is equal to the final recording frane address of the recording
ar ex iexfagyingg ithre DNREXCInPopmaRiofhefdtbe deviordings mManagemant di sk device
(HDD) equipped wth an IDE interface. A recording area of the hard disk
de\infe rira tnemaged the setker fromt hhé1exberasladnfesdacsr neand d94,0qi cal
bl ock address (LBA) is allocated to each sector. A leading area (an area
Wi miedd fims | erddsBA)omfexrdmes eche dERDEX anfarphtilba difskheevi ce 105 is
al l ocated as the managenent infornmation area and other areas are all ocated
as recead inhe manddémiaita mmformebidediastiat wodatdd e Temodyt LXartdee i s
managed as a frame address (FA) in franmes of the DV data.

like and outputs the recording management information modified
") or the like to the data recording and reproduction means 104.

Further, the recording management information management
means 107, when receiving an instruction for sequentially
outputting the reproduction start frame address of the
recording area information included in the recording management
infermation to the data recording and reproduction means 104
from the image/voice data management means 106, outputs the
reproduction start frame address of the recording area
information to the data recording and reproduction means 104,

) increments the reproduction start frame address, and outputs

the reproduction start frame address to the data recording and
reproduction means 104. The recording management information
management means 107 repeats this operation until it receives
an instruction for stopping the output of the reproduction
start frame address from the image voice data management means
106 or the value of the incremented reproduction start frame

address 1is equal to the final recording frame address of the

recording area information.



Next, an operation of the recording and reproduction disk control unit 100
w Il be described. First, a recording operation of the DV data by the
recordi ng and reproduction disk control unit 100 will be described. The
external interface neans 102 receives a recording instructi®d (00To@gy t he
| EEE1394 bus 101 and inforns the ipgage voice data managenent neans 106 of
a recording start request. Then, the inmage/voice data nanagenent neans 106
starts nonitoring the ring buffer 103. Subsequently to the recording
instruction, the external interface means 102 al so receives the DV data

t hrough the | EEE1394 bus 101 and transfers the received DV data to the
ring bufThe @8k Whenciehd 0BV idatsa raml dixledievnidde(Ebny egtipped03, the
data recordi ng and reproduction neans 104 detects it and infornms the

r eceoith ngnnEDAgEMERt farkar Mal irecdrRliage Rrda eAinshe KakLTd20R4 25 107 of a
frame | eadi ng address request. Receiving a frame address where the DV data

ar edéwide iscmafggedsinheeptesentyith FE iBisais o) €@Pviheangcar di ng
managenent information nanagenent neans 107, the data recordi ng and

r eIelied 1 oplseRNad4Qéskalesaquti st g 1 AP 113 W Rch | Sedber! akg- out poi nter
from the ring buffer 103 and records the sane into the disk device 105

acadaH vy t réhe(hhagReaddiess al BRaqalesd Iih )t r RS SFbcofdalee ! Nf Or mati on.
Then, the data recording and reproduction neans 104 increnents an address
of 4@ toKerwtaPOknGeriek 108 is allocated as the management

information area and other areas are allocated as areas where

DV data are recorded as data areas. The data area is managed

as a frame address (FA) in frames of the DV data.

Next, an operation of the recording and reproduction disk
control unit 100 will be described.

First, a recording operation of the DV data by the
recording and reproduction disk control unit 100 will be
described.

The external interface means 102 receives a recording
instruction through the IEEE1394 bus 101 and informs the image
voice data management means 106 of a recording start regquest.
Then, the image/voice data management means 106 starts
monitoring the ring buffer 103. Subsequently to the recording
instruction, the external interface means 102 also receives the
DV data through the IEEE1394 bus 101 and transfers the received
DV data to the ring buffer 103.

When the DV data are stored in the ring buffer 103, the
data recording and reproduction means 104 detects it and

informs the recording management information management means



ring buffer 103. in this way, the data recording and reproduction neans
104 sequentially records the DV data into the disk device 105. Wile the
data recordi ng and reproduction neans 104 takes out the DV.data_fromthe
ring buffer 103 and records the same into the disk device 4850CTha004

| mago/ voi ce data managenent means 25106 nonitors the take-out pointer and
take-in pointer of the ring buffer 103 and inforns the recording
managenent i nformati on nmanagenent neans 107 of a storage request of the
recordi ng managenent information, when a difference between the take-out
pointer and the take-in pointer is under a prescribed threshold value such

asl197 Bfca framd Neadigoaddegsesteqiiest he rRecehiding ammagmaent
information fromthe inago voice data nanagenent neans 106, the recording

neadgesest whehe iid v detnaoenento npanseddrdefdabeshehprepenat i onal state
I nformation, backup date information/ and checksum of the backup

I nE@aet 1T olrdad idal A e ofedbied { £ OhghageRBAGJEAEBmaRfiohMat i on stored
in the volatile nmenory (not shown), takes out the recordi ng nanagenent

| Nnhehagbhen tWirkdnist 3 oackite | €4 "BécOPdLRga4RE FEpPLHIEL 184! Aehhg Nenory,

and transfers the sanme to the data recording and reproduction neans 104.

Sipge tHARES outNLHIV WetP Etdel CA | ik "HAKELoRHSPERALBR  FEBAM the | mage
voi ce data nmnagenent neans 106 in this case, the operational state
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of the baCkup information is updated to the date at

105 accorxrding to the frame address indicated by the present

frame information. Then, the data recording and reproduction

means 104 increments an address of the take-out pointer of the

ring buffer 103. In this way, the data recording and

reproduction means 104 sequentially recorxds the DV data into

the disk device 105.

While the data recording and reproduction means 104 takes
out the DV data from the ring buffer 103 and records the same
into the disk device 105, the image/voice data management means
106 monitors the take-out pointer and take-in pointer of the
ring buffer 103 and informs the recording management
information management means 107 of a storage request of the
recording management information, when a difference between the
take-out pointer and the take-in pointer is under a prescribed
threshold value such as 1. Receiving the storage request of
the recording management information from the image voice data
management means 106, the recording management information
management means 107 updates the operational state information,

backup date information, and checksum of the backup information



that tinme. The checksum of the backup information is updated to the nunber
that is 0 when the whol e recordi ng nanagenent information is added in

wor ds. Receiving the recordi ng managenent information fromthe recording
managenent i nformation nmanagenent neans 107, the data reoar i NgT abd4
reproducti on neans 104 records thezgecording managenment information into

t he managenent infornmation backup area in the disk device 105 when the
flag stands in the flag buffer (not shown), while it records the sane into
the managenent information area when the flag does not stand, after
recording of the DV data into the frame address at that tine is ended.
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management means 106 in this case, the operational state
information is updated as *“under oPeration". The backup date
information of the backup information is updated to the date at
that time. The checksum of the backup information is updated
to the number that is 0 when the whole recording management
information is added in words.

Receiving the recording management information from the
recording management information management means 107, the data
recording and reproduction means 104 records the recording
management information into the management information backup
area in the disk device 105 when the flag stands in the flag
buffer (not shown), while it records the same into the
management information area when the flag does not stand, after
recording of the DV data into the frame address at that time is
ended. Then, the flag of the flag buffer is modified.

When the external interface means 102 ends receiving the
DV data and receives a recording end instruction, the external
interface means 102 informs the image/voice data management

means 106 of the recording stop request. Then, the image/voice



suspensi on". Then, the recordi ng managenent informati on nmanagenent neans
107 takes the operational state information of the backup information as
"under suspension", updates other backup information, and transfers the
recordi ng managenent information to the data recording and reproduction
nmeans 104. The data recording and,4eproduction neans 104 ék8056§ 2094
recordi ng managenent information into either the managenent information
area or the nmanagenent information backup area of the disk device 105
according to the flag of the flag buffer. Next, a reproduction operation of
the DV data by the recording and reproduction disk control unit 100 w ||

bedé%ﬁ“ﬁ&ﬁ&ﬁ&méﬂ@ RehREN2bel BLAE 2GS BRAH04h NGk LGB Y&h Per
reproduction”instruction through the |1 EEE1394 bus 101, inforns the
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sequentially outputting t reproduction start frane address of the
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information to a recording and reproddction nmeans 104. Then, the
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reproduction start ne address of t ecordi ng area ornation to the
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management information management means 107 of the storage
request of the recording management information and an
instruction for making the operational state information ”under
suspension”. Then, the recording management information
management means 107 takes the operational state information of
the backup information as “under suspension”, updates other
backup information, and transfers the recording management
information to the data recording and reproduction means 104.
The data recording and reproduction means 104 records the
recording management information into either the management
information area or the management information backup area of
the disk device 105 according to the flag of the flag buffer.

Next, a reproduction operation of the DV data by the
recording and reproduction disk control unit 100 will be
described.

The external interface means 102, when receiving a
reproduction instruction through the IEEE1394 bus 101, informs

the image/voice data management means 106 of a reproduction

start request. The image/voice data management means 106



recordi ng managenent i nformati on managenent neans 107 outputs t he

I ncrenmented reproduction start franme address to the data %fﬂ Slng and
reproducti on neans 104, and continues this operation until!&He CT2004
reproduction start frame address is equal to the final recording frane
address or it receives an instrucfjon for stopping the output of the
reproduction start frame address fromthe inmage/voi ce data nanagenent
nmeans 106. Receiving the reproduction start frame address fromthe
recordi ng managenent informati on nmanagenent neans 1070 the data recording
and reproductlon means 104 takes out the DV data correspondlng to the
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the reproduction start frame address of the recording area

information to the data recording and reproduction means 104

and increments the reproduction start frame address. The

recording management information management meané 107 outputs

the incremented reproduction start frame address to the data

recording and reproduction means 104, and continues this

operation until the reproduction start frame address is equal

to the final recording frame address or it receives an

instruction for stopping the output of the reproduction start

frame address from the image/voice data management means 106.

Receiving the reproduction start frame address from the

recording management information management means 107, the data

recording and reproduction means 104 takes out the DV data

corresponding to the address from the disk device 105 and

outputs the same to the ring buffer 103. When the DV data are

stored in the ring buffer 103, the exlernal interface means 102

takes out the DV data and transfers the same to the external

device (not shown) through the IEEE1394 bus 101. In this way,

the DV data are segquentially taken out from the disk device 105



managenent nmeans 107 of contents of the nodification. The recording
managenent i nformation managenent neans 107 nodifies the recording
managenent information stored in the volatile nenory (not shown) according

to the contents of the nodification and outputs the recordymgg$gn9§$?ent
information to the data recordi nggend reproducti on neans 104. The data
recordi ng and reproduction nmeans 104 records the recording managenent
information into the disk device 105 according to the flag of the flag
buffer (not shown). Adding or erasing the recording nmanagenent information
can be al so executed simlarly. Next, an initial processing on startup of

t han@odwntPfutithal el ot aPdalepeoduet LaRodighk thantk@leyit 100 will be
descri bed. Wien the body of the recording and reproduction disk control

Unijint @& alce weahed 1@y and is started, the recording nmanagenent information
managenent nmeans 107 takes out the 2 0 O CT 2004 30 recordi ng nanagenent
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managenent information backup area fromt evice 105 through the
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ormation 1s conpared, so that newer recordi ng nmanagenent information is
se : ~and ole.r | n LN ' Is added in words
tohgg%??%n ﬁhg?ﬁgfﬁgtcﬁésu;¥sfﬁi 6 or§%§?28535a$gégggh%ﬁgre the result of
add} pg,-hRes¥Hol e recordi ng management information in words is O the
managenent Information is stored

For example, when the external interface means 102
receilves an instruction for modifying the recording management
information, it informs the recording management information
management means 107 of contents of the modification. The
recording management information management means 107 modifies
the recording management information stored in the volatile
memory (not shown) according to the contents of the
modification and outputs the recording management information
to the data recording and reproduction means 104. The data
recording and reproduction means 104 records the recording
management information into the disk device 105 according to
the flag of the flag buffer (not shown). Adding or erasing the
recording management information can be also executed similarly.

Next, an initial processing on startup of the body of the
recording and reproduction disk control unit 100 will be
described.

When the body of the recording and reproduction disk
contrel unit 100 is turned ON and is started, the recording

management information management means 107 takes out the



in the volatile nenory. In a case where it is not 0, which neans that
power di sconnection such as power failure is generated during recordi ng of
the recording management information, older recording management
information, that is, the non-selected recordi ng managenent? BnB6T n&ll%on is
stored in the voIatiIe menory. Fuggher, it is confirnmed whether the
operational state in the recording.nanagenent I nformation stored in the
volatile nenory is "under suspension” or not, thereby judging whether
power disconnection due to power failure or the like is generated during
recording of the DV data or not. That is, power failure or the like is

f ourgkd.0d ey IRARE §ERENVNEALL PR LIRS etéc@idecﬁtﬁ; SdH YEMBl{Hn is "under

operation”, and power failure or the like is found not to be generated

Wheihridifemaper 8 PRt BoAt 8reAl ARARLHAN taha; t SUSRERIObn As descri bed
aboveiﬂ$%e recordi ng and regroductlon df%k 0 OCT 2004 31 coﬁ%rol unit 100

ac i) 4194 Nerdh ! che caROd BBV kS 1@@0&%% WitHa R4 cp;f,;?e dat a
managenent neans 106, which nmonitors the ring buffer 103 and I n ns t he
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request of the recording nanagenent rnatlo en ere I's a room for
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wher eby t'he recordlng managemnent I on-can recor

NavieN@etudl) afhd Nd @srécé,fa!fnymgasaeﬁantr 96¥difae 1Yy S eam data,

and [oss of the recordi ng nana
added in words to confirm whether it results in 0 or not. In a

case where the result of adding the whole recording management
informatien in words is 0, the management information is stored
in the volatile memory. In a case where it is not 0, which
means that power disconnection such as power failure is
generated during recording of the recording management
information, older recording management information, that is,
the non-selected recording management information is stored in
the volatile memory.

Further, it is confirmed whether the operational state in
the recording management information stored in the volatile
memory 1is *under suspension” or not, thereby judging whether
power disconnection due to power failure or the like is
generated during recording of the DV data or not. That is,
power failure or the like is found to be generated when the
operational state information is “under operation”, and power
failure or the like is found not to be generated when the
operational state information is “under suspension”.

As described above, the recording and reproduction disk



I nformati on can be prevented even when power disconnection due to power
failure or the like is generated during recording of image/voice data.
Further, the recordi ng managenent information includes the backup

i nformation conprising the operational state information, £k figckop date
I nformation, and the checksum wherieby the recordi ng nanagenent information
managenent neans 107 can easily select the recordi ng nanagenent
information to be read in the volatile nmenory at startup of the recording
and reproduction disk control unit and can judge whet her power

di sconnection due to power failure or the like is generated in the course
of comaatcdi nghif 10mgetoerdingat8 thendlirstehBodinehlte ik proveradi nent, a
description is given of a case where the disk device 105 is a hard disk

dewiith aheanim=yea/pdice tderdi f&kndgyment 1A6anBy 106, awhaphi mdniageti c di sk
device, a DVD-RAM or the like to achieve the sane effect. 2 0 OCT 2004 32

Furheetrinshiduxrfdam 10® dnd sinesbesi PROt redod@sngyi fanagenentgi ven of a case
where a connection nmeans between the recording and reproduction disk
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constitution as an exanple, the connection neans between the recording and

I epeed¥alingN néindyenteditt Il roidt 169, apileh hendiakigdeyi ¢8oh0F oy be an

interface “neans capable of transferring a digital signal such as an SCS
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first enbo
104, whereby the recording management information can be
recorded without having such an influence as a lack in data on
recording of stream data, and loss of the recording management
information can be prevented even when power disconnection due
to power fajlure or the like is generated during recording of
image/voice data.

Further, the recording management information includes the
backup information comprising the operational state information,
the backup date information, and the checksum, whereby the
recording management information management means 107 can
easily select the recording management information to be read

~in the volatile memory at startup of the recording and
reproduction disk control unit and can judge whether power
disconnection due to power failure or the like is generated in
the course of recording of image/voice data or not.

While, in the first embodiment, a description is given of
a case where the disk device 105 is a hard disk device as an

example, the disk device 105 may be an optical magnetic disk

device, a DVD=RAM, or the like to achieve the same effect.




(Enbodi nent 2) Hereinafter, a disk device according to a second enbodi nment
of the present invention will be described with reference to figures.

Figure 5 is a block.diagramillustrating a constitution O&H3%ﬂ§ di sk device
according to the second enbodi nent. A di sk device 120 sho [ ifﬁ@ e 5
conprises an external interface mmans 102, a ring buffer, 103, an

| mge/ voi ce data nanagenent neans 106, a recordi ng managenent i nformation
managenent neans 107, a data recording and reproduction nmeans 110, a
magnetic disk 111, and a Magnetic head 112. Constitutions and operations
of the parts other than the data recording and reproduction neans 110, the

magnet i guditdterd, 1 Ivhibayd iRethagnetst baBEdlkdnale af MRstaiptacod hiose in the
recordi ng and reproduction disk control unit 100 in the first enbodi nent,

angifeeCidPtd Hasd NeHeoé A tbnhecoibhl fRdand Betbet0@he3T et didiq

recordi ng and reproduction neans 110 is the sane as the data recording and

r eahadiehrYHu@RaEh Wisk céherdl rehiterpoda@nihexaapklk deatidd 1Ecutes a
control of witing or reading digital data onto/fromthe magnetic disk 111

thggugh ahhepmgnaidscdeadeddLsitwei8adas! aheerhdip@ Oknieepr oduci ng dat a
-onto/fromthe disk device 105 through the IDE interface. The magnetic disk

11dohfettd otk maaRed, d85sen! | fige "ESE SR OR %hcﬂep'ﬁghh@ti%t @sane recorded.

The magnetic head 112 records digital data onto
control unit 100 and the disk device 105 may be an interface

means capable of transferring a digital signal such as an SCSI
interface, and a constitution thereof is not restricted to that
of the first embodiment.

(Embodiment 2)

Hereinafter, a disk device according to a second
embodiment of the present invention will be described with
reference to figures.

Figure 5 is a block diagram illustrating a constitution of
the disk device according to the second embodiment.

A disk device 120 shown in figure 5 comprises an external
interface means 102, a ring buffer, 103, an image/voice data
management means 106, a recording management information
management means 107, a data recording and reproduction means
110, a magnetic disk 111, and a magnetic head 112.
Constitutions and operations of the parts other than the data
recording and reproduction means 110, the magnetic disk 111,
and the magnetic head 112 are the same as those in the
recording and reproduction disk contrel unit 100 in the first

embodiment, and descriptions thereof will be omitted.




magnetic disk 111 or reads digital data fromthe magnetic di sk The disk
devi ce 120 according to the second enbodinent is provided with respective
bl acks of the recording and reproduction disk control unit 132 SgOﬁm @ﬂd
the first enbodinment, has the same function as that of the ret8r8Cdg2
reproduction disk control unit 1033 and executes the sane operation as in
the first enbodi nent for each request froman external device connected to
the | EEE1394 bus 101. As descri bed above, the disk device 120 according to
the second enbodi nent is equipped with the recording and reproduction

di sk control unit 100 in the first enbodi nent, whereby the function held

by the @dinsk LR GleddBdifg thealteptoagsbodhnRehngan 10e i80YRee@ ame an
el ectric/electronic circuit, so hat cost reduction and downsi zi ng of the

di gl ¢V AP redSEOLEH Nth@NHe hPHAREHELAImERREEA YA 40 dAka fiiysdl SO
possi ble as 34 2 0 OCT 2004 conpared with a case where the recording and
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separately as 1In I rst enbodinent, in addition to thé effect in the

> _ : . . nt, Tnoadditi c
eh%%éfj%g;ﬁ?gﬂ%l t@mﬁle{bg Setd AYESH Vhé ﬁa?hat&eea&sksalqn@h%m

storage request of the recordi ng managénent

i nfcﬂte”ﬁtsgg%itii% Hdd fied fiamdde éfﬁﬂeéwaﬁﬁgd&ar@seaaa@&% adns 106,

the rec ng managenent | nformati on nanagenént neans 107 stores all the
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nple, in the disk device 1051, it 158 also

The magnetic disk 111 is a disk-shaped recording medium on
which digital data are recorded.

The magnetic head 112 records digital data onto the
magnetic disk 111 or reads digital_data from the magnetic disk
111.

The disk device 120 according to the second embodiment is
provided with respective blocks of the recording and
reproduction disk contrel unit 100 shown in the first
embodiment, has the same function as that of the recording and
reproduction disk control unit 100, and executes the same
operation as in the first embodiment for each request from an
external device connected to the IEEE1394 bus 101.

As described above, the disk device 120 according to the
second embodiment is equipped with the recording and
reproduction disk control unit 100 in the first embodiment,
whereby the function held by the disk device 105 in the first
embodiment can be mounted in an electric/electronic circuit, seo
that cost reduction and downsizing of the disk device for

recording and reproducing image/voice data is also possible as



possi bl e that the recordi ng managenent informati on nmanagenent neans 107
stores only the updated contents, for exanple. Further, when the recording
managenent information stored in the volatile nmenory is not -updated, the

recordi ng managenent informati on managenent neans 107 does %Uﬂﬁve fo
out put the recording nmanagenent i» ormati on even when it Zgﬁ

storage request of the recordi ng managenent information. Further, while, in
the first and second enbodi nents, the inmage/voice data nmanagenent neans
106 nmonitors the amount of data buffered in the ring buffer 103 and
informs the recording nmanagenent informati on nmanagenent neans 107 of the

st aragem radquesh af chhe wheeedthe rerageyimn amf aremptddivtide dEser di ng
managenent i nformati on managenent nmeans 107 nay out put the recording

maragee T imitor B0 | andatheedt skndeiviied NS \wites ud@y asepdiaelpeagata for
ten frames are recorded, for exanple), 2 0 OCT 2004 35 instead of

outiputthen o et r@m@édmgnﬂﬁnﬁﬁema&tuahoPcasattum afdte P #1606 Of Tk 61
managenent i nformation managenent nmeans 107 receives the storage request

of il Jigeay bW R naeRIBRéd. i nformation, in a case where the anount of the
DV data transferred fromthe external interface means 102 to the ring

buf fer H3les pirr?\/ﬁl%lsfi{rgﬁoé(‘ﬁd EeeoRuaeRbedienths widl lthe I N the Tirst
and second enbodlnents the backup information i ncl udes the recordi ng

st ke rhdleon et of h@@af&@raﬂﬁgrﬂahhgem@%s iRFohaus d idicl ude the

recording state information when There i's no need to judge mhether power
netified from the image/voice data management means 106, the
recording management information management means 107 stores
all the recording management information stored in the volatile
memory, for example, in the disk device 105, it is also
possible that the recording management information management
means 107 stores only the updated contents, for example.
Furthexr, when the recording management information stored in
the volatile memory is not updated, the recording mahagement
information management means 107 does not have toc output the
recording management information even when it receives the
storage request of the recording management information.
Further, while, in the first and second embodiments, the
image/voice data management means 106 monitors the amount of
data buffered in the ring buffer 103 and informs the recording
management information management means 107 of the storage
request of the recording management information, the recording
management information management means 107 may output the
recording management information at certain time intervals

(every time the data for ten frames are recorded, tfor example),



di sconnection due to power failure or the like is generated in the cogrse

of recording of inmage voice data or not, for exanple. Further, mhile

the first and second enbodiments, the data recording and repj@dgg

means 104 and 110 record the recording nmanagenent information in th

gﬁ'm

managenent information area and th® nmanagenent infornmati on backup area
alternately, the data recording and reproduction neans 104 and 110 nay
record the recordi ng managenent information in both of the nmanagenent
i nformati on area and the managenent information backup area when the

operational state information of the backup information is "under

susigsttetash o f Fomtpettingi tbe keceind inigr g nagensado nidh konyealt hentghen

description is given of a case where a magnetic disk is enployed as a

r e ddredi e omdi ngn managenentl infigmaatdodi slansgensnt argang/ elitas t he
recording medium 2 0 OCT 2004 36 Further, while the recording and

r epreediiotesOntltk skt spage okequantt of0@ hendeklhe ddimk mmagmmd?® in the first
and second enbodinents are connected to the external device through the

| EERE3S4naticor01in aaychsie eshebechhenambantr afsfudre iDW e recei vi ng

| mage/ voi ce data are available, and a constitution thereof is not

I exiriaingtfed-ted COeh | thié | @RBetfal hénteggaek yweangidd rentihe Feihder,

date and hour when the recordi ng managenent information is stored,

whi |l e
f or

exdiFifer AU b epdwyeds Bf khewnhaglkup egtain®lienf or mati on included in the

backup information in
Further, while, in the first and second embodiments, the

backup information includes the recording state information,
the backup information does not have to include the recording
state information when there is no need to judge whether power

disconnection due to power failure or the like 1s generated in

the course of recording of image voice data or not, for example.

Further, while, in the first and second embodiments, the
data recording and reproduction means 104 and 110 record the
recording management information in the management information
area and the management information backup area alternately,
the data recording and reproduction means 104 and 110 may
record the recording management information in both of the
management information area and the management information
backup area when the operational state information of the
backup information is “under suspension”.

Further, while, in the first and second embodiments, a

description is given of a case where a magnetic disk is

employed as a recording medium, an optical magnetic disk may be

employed as the recording medium.



the first and second enbodi nents, the backup date information such as date
and hour is enployed as an exanple, and it is not restricted to the backup
date information such as date and hour as long as it is rec Gigg rqﬁﬁncy
i nformati on that enabl es distinguishing new one between two ple g
recordi ng managenent information.34s an exanple of the recording recency

I nformati on other than the backup date information, an integral nunber or
the like which is increnented every tinme the recordi ng nanagenent
information is recorded can be raised. In this case, a | ower nunber

I ndi cates ol der recordi ng managenent information. Further, while, in the
first anFusthenyd enhbedi rhet seddielihpckid ﬁdﬁﬁdtﬂitﬁhldlﬁéﬂd@&n’EB@lCheCksum
as information indicating whether abrupt power disconnection due to power
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recordi ng managenent information or not as an exanple, the information is

NotefSd {néhes APe! BENABBEEIAUMNATNL M tRT ] idevice through the
di sconnection-during-recording information indicating mhet% abrupt power
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recordi ng of the recordlng managenent i nformation or no t he
di SCQINRAA Pl Pos L 66 0BERY 5 reNhRTRLLAR O 4 Nathddf sum the
sane information®as the recorglng recency i'nformation can be enpl oyed, for
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I ncluded 1 n the sane recordi ng nanagenent | nformation ar
embodiments.

Furthexr, while date and hour when the recording management

Ry

information is stored, for example, can be employed as the
backup date information included in the backup information in
the first and second embodiments, the backup date information
such as date and hour is employed as an example, and it is not
restricted to the backup date information such as date and hour
as long as it is recording recency information that enables
distinguishing new one between two pieces of recording
management information. As an example of the recording recency
HV) information other than the backup date information, an integral
number or the like which 1is incremented every time the
recording management information is recorded can be raised. 1In
this case, a lower number indicates older recording management
information.

Further, while, in the first and second embodiments, the
backup information includes the checksum as information
indicating whether abrupt power disconnection due to power

failure or the like is generated during recording of the



conpared, and power disconnection is generated during recording of the
recordi ng managenent information when they are different, while power

di sconnection is not generated during recording of the recdrgipgy Zﬂﬂ
managenent i nformation when they are identical. Further, while, in the
first and second enbodi ments, the z3yecordi ng managenent information is
recorded into the two areas of the disk device 105 and the nagnetic disk
111 as an exanple, the recordi ng managenent informati on nay be recorded
into an area, or three or nore areas. Further, in a case where the
recordi ng managenent information is recorded into three or nore areas, the
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sequentially. Further, while, in the first and second enbodi nents, the
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stored in the volatile nenory held by the recording 2 0 OCT 2004 38
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possi bl e that the recordi ng managenent information stored in the volatile
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does not include the backup information and the recording nanagenent
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out'putting the recording nmanagenent data to the data recording and
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information other than the checksum, the same information as
the recording recency information can be employed, for example.
In this case, two pieces of recording newness information
included in the same recording management information are
compared, and power disconnection is generated during recording
of the recording management information when they are different,
while power disconpneclion is not generated during recording of
the recording management information when they are identical.

Further, while, in the first and second embodiments, the
recording management information is recorded into the two areas
of the disk device 105 and the magnetic disk 111 as an example,
the recording management information may be recorded into an
area, or three or more areas. Further, in a case where the
recording management information is recorded into three or more
areas, the recording management information is recorded into
three or more areas sequentially.

Further, while, in the first and second embodiments, the
backup information is included in the recording management

information stored in the volatile memory held by the recording



digital data conposed of image data and voice data are recorded or
repr oduced onto/from a di sk-shaped recording nmediumof the disk device 105

or the magnetic disk 111, digital data nay be conposed of e?t@«g[i Pg@ggf
i mage data and voice data. APPLICABILITY IN | NDUSTRY As desér [EJI e, a

recordi ng and reproduction disk control device and a di sk device accordi ng
to the present invention record digggal data onto a magnetic disk or an
optical magnetic disk and are suited for a magnetic di sk device or

optical magnetic disk device such as a hard disk device. 2 0 OCT 2004 39
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recordi ng and reproduction of digital data onto/from shaped

recordin ' - hay a recordabl e area ..where the digital data

corrposed%oiE e#)?ﬂ]e?pgl%'egggobgg%gg?lei %g‘&g P%%t LCCHAIDS FB2RAREIRE 1 ecor ded

and one or_.nore nana%?rrené J nf gﬁg&ti on areas where recaordi ng managenent
PbY

i nf or mat FOIPTBANYY e meRagERentVORtiife Wegrery dald i Byr ddwr ded,
conprising: a data recording and reproduction nmeans for recording digital
dat a andreeevtidighgmaaagrment infammaticon orrmgddmendi skeshiaped7 ecor di ng
medi um and reading the digital data and the recording nanagenent
I nfor mat deesf hew ihehdé ks ApLekupetRIGHAL TN 40 the recording

management information management means 107 adds the

backup information when outputting the recording

management data to the data recording and reproduction

means 104.

Further, while, in the first and second embodiments,

digital data composed of image data and voice data are

recorded or reproduced onto/from a disk-shaped recording

medium of the disk device 105 or the magnetic disk 111,

digital data may be composed of either one of image data and

voice data.

APPLICABILITY IN INDUSTRY

As described above, a recording and reproduction disk
control device and a disk device according to the present
invention record digital data onto a magnetic disk or an optical
magnetic disk and are suited for a magnetic disk device or

optical magnetic disk device such as a hard disk device.



an i mage/ voi ce data managenent nmeans for nonitoring whether there is a
room for recording of digital data by the data recording and reproduction
means or not; and a recordi ng nanagenent infornation managengh{ Qedngggfor
tenporarily hol ding recordi ng nmanagenent information and outputting the
recordi ng managenent information t¥® the data recording and reproduction
means when the i mgel voice data nanagenent neans detects that there is a
roomfor recording of the digital data by the data recording and
reproduction nmeans. 20 OCT 2004 40 2. The recordi ng and reproduction disk
control unit as defined in claim1l, wherein the disk-shaped recording
medi um has two or nore nanagendgiAXIM®ordi ng areas, and the data recording
and reproduction nmeans records recording managenent information in the two
or nore managenment information areas in turn when recording the recording
managenent information onto the di sk-shaped recording medium 3. The
r edor di &g ramh ndeipiap dued | Depdb&kcthohr diskncbnagsoldanitedhierC ai m 2,
wherein the recordi ng managenent information recorded on the di sk- shaped
r econdirnd smedicond g wied resoeducgioacencyigitan makiten onty Aromdi cat es
whet her the recordi ng managenent information is nost newy recorded, as
badkuR-shhpedn irdedbr#ing ited 2oR €haey BRAY aepaeduebterddibile Gada ol unit as
defined in claim?2, wherein

where the digital data composed of either one or both of image

data and voice data are recorded and one or more management
information areas where recording management information
employed for management of the digital data is recorded,
comprising:

a data recording and reproduction means for recording
digital data and recording management information onto the
disk-shaped recording medium and reading the digital data ang
the recording management. information from the disk-shaped
recording medium;

an image/voice data management means for monitoring
whether there is a room for recording of digital data by the
data recording and reproduction means or not; and

a recording management information management means for
temporarily holding recording management information and
outputting the recording management information to the data
recording and reproduction meany when the image/voice data
management means detects that there is a room for recording of

the digital data by the data recording and reproduction means.



t he recordi ng managenent information recorded on the di sk- shaped recording
medi um i ncl udes di sconnecti on-during-recording information which indicates
whet her or not power disconnection of the disk recording an@ [ gyjodggj i on
control unit is generated while the recordi ng managenent information Is
recorded on the di sk-shaped recordymg nedium as backup information. 41 20
OCT 2004 5. The recording and reproduction disk control unit as defined in
claim 2, wherein the recordi ng managenent infornmation recorded on the disk-
shaped recordi ng medi umincludes operational state information which

i ndi cates whet her the recordi ng managenent information is recorded on the

di k- shapes yecording ARd vepgoauRe i6aC AidKGomfirdl didial fata or not, as
backup informati on. 6. The recording and reproduction disk control unit as

defdefdthidd Gl atTaPm WhewRefelackup information, information concerning
recording of the recording managenent information, is included in the

recor di R dTRIBOEI PN pé AT PEABFEOAG ReQiUAInAR the rSkicxhaped recording
medi um the backup information isS not included in the recording nmanagenent

inﬁgh@@émyhﬁeygggfﬁiﬂ? Yebdsbyahle recording managenent information
management neans, and The recordi ng managenent informati on managenent neans

adds  t R@eDEUP e OF IBh§ OBnd OrbPRolRERI ShNReTRIAGRTAYqd Nf or mati on
recording management information in the two or more management
information areas in turn when recording the recording

management information onto the disk-shaped recording medium.

3. The recording and reproduction disk contrel unit as
defined in Claim 2, whérein

the recording management information recorded on the‘disk-
shaped recording medium includes recording recency information
which indicates whether the recording management information is

most newly recorded, as backup information.

4, The recording and reproduction disk control unit as
defined in Claim 2, wherein

the recording management information recorded on the disk-
shaped recording medium includes disconnection-during-recording
information which indicates whether or not power disconnection
of the disk recording and reproduction control unit is
generated while the recording management information is
recorded on the disk-shaped recording medium, as backup

information.
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tenporarily held by the recordi ng managenent information managenent neans
to output to the data recording and reproduction neans. 7. The recording
and reproduction disk control unit as 42 2 0 OCT 2004 defined in daim 2,
wherein the recordi ng managenent information recorded on the disk- shaped
recordi ng nmedi um i ncl udes backup isfformation as informati d’dﬁﬁ%éMD@ng
recordi ng of the recordi ng nmanagenent information, the recording
managenent information tenporarily held by the recordi ng managenent

i nformati on managenent neans includes the backup information, and the
recordi ng managenent informati on managenent nmeans updates the backup
information included in the recording managenent information tenporarily
hel d by the recording rmanagenent informati on nanagenent neans to output to

t he .dat ahd ecarai dingnsnd epepoaiibeloftdnsk Sontha I ey and
reproduction disk control unit as defined in Caim?2, wherein the

r egerdnR@ NBNageERnt2 | nfR&PRELON Mmanagenment neans selects the recording
managenent information which is nost newly recorded with no power

di sconnegid GReaRNSIRY Grbtigénent " A252hAY ibhOPLRTALY 1 EIAASEAL
information recorded on the disk-shaped recording nediumat startup of the
r egfbHEeRy ratd rd B WREidPNi gk PEaE8NbhpRLatbhal state information

which indicates whether the recording management information is

recorded on the disk-shaped recording medium during recording

of digital data or not, as backup information.

6. The recording and reproduction disk control unit as
defined in Claim 2, wherein

backup information, information concerning recording of
the recording management information, is included in the
recording management information recorded on the disk-shaped
recording medium,

the backup information is not included in the recording
management information temporarily held by the recording
management information management means, and

the recording management information management means adds
the backup information to the recording management information
temporarily held by the recording management information
management means to output to the data recording and

reproduction means.

7. The recording and reproduction disk control unit as



9. A disk device having the recording and reproduction disk control unit as
defined in claiml built-in. ABSTRACT The present invention provides a
recordi ng and reproduction disk control unit which can record recording
managenent data al so during storage of DV data without affecting recording
of the DV data and can easily selegt recording nanagenent&i@fornatipn to
be read into a menory provided in the recording and reprodlét 168 Ak
control unit at startup. The recording and reproduction disk control unit
conprises a data recording and reproduction neans (104) for recording and
readi ng DV data and recordi ng managenent information onto/from a

di defitapedi i eCDs Ny, eBeYBEnan i mage/ voi ce data nmanagenment neans (106)
for nonitoring whether there is a roomfor DV data recording by the data

recor di nthenebd &P PAY ChhREgBRAAE iﬁ%%martloaotnecmdje% I3 Ak N Sppagenment
I nformati on managenent neans (107) which tenporarily holds the recording

ma treddkf&il’i@tﬂl@dh@ﬂdlﬁ’@iﬁ&é§ bhekapME nire il i¢Af &4 ecordi ng and
reproducti on neans (104) when the inage/voi ce data managenent neans (106)

detig@oynidtator ftecsﬁcéﬁnﬁl.g OpE:bPEIRY 2! Rnketebdirdd n Py dtbt di ng and

reproducti on neans (10
information,

the recording management information temporarily held by
the recording management information management means includes
the backup information, and

the recording management information management means
updates the backup information included in the recording
management information temporarily held by the recording
manadgement information management means to output to the data

recording and reproduction means.

B. The recording and reproduction disk control unit as
defined in Claim 2, wherein

the recording management information management means
selects the recording management information which is most
newly recorded with no power disconnection generated during
recording from recording management information recorded on the
disk-shaped recording medium at startup of the recording and

reproduction disk control unit.

9. A disk device having the recording and reproduction disk

control unit as defined in Claim 1 built-in.






