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UNI T AND DI'SK DEVI CE EMPLOYI NG THE SAME TECHNI CAL FI ELD The present

invention relates to a recording and reproduction di sk cont L m a
di sk device enploying the sanme, which gontrol recording and“m Mmmmmmmm L of
: face..

i mge/ voi ce data inputted successively through a digital inter
onto/froma disk, and, nore particularly, to one which records inage/voice

data as well as recordi ng nmanagenent informati on which incl j r it i on
to manage i mage/ voi ce data onto a di sk. BACKGROUND ART In ﬂ%gﬁﬂﬂ@@k@hﬁﬁ a
di sk device such as a nmagnetic di gkseatipgggnd an opti cal ,

whose performance in recording capacity and transfer rate has b@ee*rapidly

enhanced, is increasingly enployed for recordi ng and reproducti on of
i mge/ voi ce data as noving i mage data. Particularly, performance
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utilized r an | nage server orns storage an

i mge/ voi ce data, an editor f%hé?&ffﬁ@ 'ﬁﬁggAﬁgice data, or the like. 2
a 01

| mage/ voi ce data are conti nuous a wt erruption (hereinafter,
referred to as "stream data") conpared wth such data as a program handl ed
by a conputer. That is, it is required that the stream data shoul d be

contin a a disk at each constant cycle so as to be taken
S i

out si dé tion and the externally inputted stream data shoul d
be continuoysly witten onto a.disk at each constant cycle during

recordi ng. ﬁ’?\ﬁrpé:eg»eirg &W%@?ﬁﬂ?e‘igﬂﬁFFFyFﬁg%r@&%‘fﬁ% n a magnetic

di sk such_as, a hard disk is used as, digk. é,dis% 1 shown in figure 6 is

providgapﬁp jHction ffontrol 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, to one which records
image/voice data as well as recording management information
which includes information to manage image/voice 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 récording and reproduction of
image/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.



area 3 .for recording recordi ng managenent information for imge/voice data
which is recorded on.its outer circunference side, a nmanagenent area backup
4 having the sane contents as those of the nanagenent area 3 for increasing
reliability of information, and data area 2 for recording inmage/voice
information in the rest part. In the data area 2, inmage/voice data are
recorded, which are addressed fromO in a unit of mninmumdata fromthe
outernost circunference part. That is, the mninumdata unit is treated as
a frame unit when the inage/voice data are DV data. Recordi ng nmanagenent

i nformation Irﬁumié@rdée&oagé NgoARY Nk BRSO AU NG, 1 1FRGS V?ﬁ@érgﬁ'%@ig}ﬁ edi t

i nformation i cating an edit state are recorded I n the nanagenent area 3,

and theherkifa¥tdd arrdedprds tHoss i‘QtEQ%m”%%%%ﬁ’gﬁQ% ngéﬁf‘ec’l; i €enak§8n

recorded in the nanagenent area backup 4. Even recordi ng
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reprodﬁg%gog.%ﬁart frame address which indicates an address of inage/voice
data t aF8™%1 the data area 2 when the i mge/ voi ce data are reproduced,
and a final _recording frange, address which _indicates a final position of

voi ce/ i mage” dFRE S écg'rsdéad?]rﬁqlﬁé‘“ d%’f‘émaiégyi‘.ngTﬁe dAFRSTR Wheks@

regi strations i.ch indicates the nunper of registered indexes and frame
addres@@gnﬁﬁﬁgwgﬂﬁ&ié%Fﬁ‘éE%H‘dHﬂ?%s§1%BSFFiBﬁeéfaéhéh‘q#ﬁhm are recorded
in the INDEX infornation. Here,, the index indicates a mark for editing

which is adBeliff & SHOD oLn k@I TR ¢ elBaPEOVAESAJ#E tih & HANageRRAY ar ea

2.
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 required for recording
and reproducing image/voice data or edit information indicating

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



Wikl e there al so exist other pieces of recordi ng managenent information

t han those descri bed above, they have no direct relation to the present

i nvention, and therefore the detail ed descriptions thereof will be omtted.
A conventional recording and reproduction disk control unit has recording
managenent information to nmanage recorded i nage/ voi ce data on a nenory
provided in the unit body, and records the recordi ng managenent i nformation
into the nanagenent 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 [FRe N i he r r di e inf ' is read out
fromt Eg |l§% %%q{gqt e ﬁeibrr%% yf%rg{i/lgdggﬂlgﬁ%?{%zﬁr %adiyng%%ir%%r oducti on

di sk ¢ i i r di ngge i i on of the

i mge/ \%%%%gjdgala{]éq:rl %e@aoﬁ,&ggrz% %gé %g\%é{ﬁ%l g'd??é%)endngézl?éergaé ?I e the unit

body i 5ok BCR GOl Sldd 00 LRS- hIRISHVOLCE Al ECq Do FanaOepED!

i nformaton recorde or € power di'sconnection can artup
of the,r rqi uction di control uynit oth the recording
rnalnagefv'reggl |(r#]o%?ﬁn%q‘%oc‘{1e%gér&gdﬁéi9n?%¢§r§ﬁ ncggmtoﬁze qenargeea}(i/ocl’a%el%‘ggta i s not

| ost. FEurther, the recordin nagewent intormation i ecorded not only in
the maRUDEABRE AP THRRPH s L he FRRBJEHoR® dRAT Lo e soBee o
prevent the r.ecordi ng managenept .5 _information from bein otally | ost,
B oo ERESFEIBEOmAS SHATA e R LS FRRF AR OROuBaL PUESERATE niy FerebleRoyed
by power geing,discgpnepted while the rgcordin managenent information is
bei ng FBEBr A8d BHIE /Y Hi%k . IHATRFOLMREN SPhE Ate OFr &g 1Rt dRSEhES dbfa are
recorded onto a disk while recording of the image/voice data is stopped,

the reBB8FditR§managenent information on data under recording is all lost in
case of power, failure or the like during.recording of the inmage/voice data.
Meanwhi | e, WHENIEnd rddt & ff FRITRMaBERBRL 1EX AT eONye T tel b | 1T REDE S d
while the i mage/vaice data are recorded onto a disk, streamdata which are
t r ansnRP2GCHEN e ARHATMAT RN FCHW EBA ndRdAhE PGSR IRIMPHotaRA rdcor ded onto
a disk in a_case where the capacity of the recordi ng managenent is high
That is, a 3&r P8Q¥ddfediidyre TackhenrererfingeMAdiaCgemafita ko HeathoBed.
Further, while the recordi ng managenment information is stored separately in
t he t wbeaPEdedofint fhedimanagement ¥ ek ndwhnelyfeshiresosiddand ere@cor di ng
management information should be read into the nmenory provided in the unit
body otnHpsMAELopoREd diNFghndtiewmatieR-as power failure is generated.
during recording of the inmage/voice data, when the conventional recording
and repr odu€hpoiegrgid isshtaksa v formsapbarr éacéutdegnad ireaasiiag etamghe
present invention is made to solve the above-nenti oned probl ens and has for
its Obfgepetgd§p§§§dghéthQQQﬁqEF%mdan 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 2 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



6 reproduction disk control unit and a di sk device enploying the sane,

whi ch can record recordi ng managenent information w thout affecting
recordi ng of the streamdata al so during storage of inage/voice data, can
easily select the recordi ng managenent 4i nformation to be read into a nenory
provided in the recording and reproduction disk control unit at startup,
and further can judge whet her abrupt power disconnection due to power
failure or the like is generated in the course of recording of the inmge
voi ce data or not. DI SCLOSURE OF THE | NVENTI ON According to the present

i nventdyata areacqer.ding and reproduction disk control unit which controls
recordi ng and reproduction of digital data onto/from a di sk-shaped

recordi ng MpEiiu@ thr1as] so d@iﬁsf_eseheabbqe@re%ao%?f&ad#@ix%gita' dat a
conposed of either one or both of inmge data and voice data are recorded

and_ongafhgBREA LTI 14 QLR LRHS B! BRSHNR AL "ohIRMAGERRRE
i nformati on enpl oyed for nmanagenent of the digital data 1's recorded,
conpri ' ha raqd duct .neans, for j pgital
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information fromthe aped recording medium an i nmage/voi ce data
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digital data ata reco ng and ; and a
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hccor df HECE85t RBhrBSaa {1, AR EReRbr SFOE BB d i Hage! voi ce. dat a

managenent neans whi ch noni tqrs ether there is.a roomfor recording of
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managenent ns_of a st.qr.age request of  recordi.ng nmanagenent information
Yirereriedy et {a WhSTh

when tHhEr@ OFo8M & ¢ Wy b5 EREedat a Whedortdigrd ke body
reproduction, means, thereb reventing a lack in streamdata, which is due
to ove+§|5ﬁfﬁ@rg§?aa$ﬁ§ﬁ ﬁ%@ﬁ?% %ﬁ%gnﬁﬁﬁéﬁﬁneﬁpeiﬁﬁ&9ﬁﬂﬁﬁﬁlis recor ded.
Further, since the recordi,ng nmanagenent information is _recorded during
recor AMRAIEMERE dnderdetdam 15 drothefFeRorArPNG idndgdife i€ nf or mat i on
can be grevented evea when power di sconnection due to power failure or the
li ke iCHRNEBFRYLHEA A S RGRE DY IRe aF eREPHUCAd L difk toPneol
present jnvention, in the above-descri bed recordln% and reproduction disk
cont r diPdhi #0d¢ 8 HPER. &FaF&EF LA TRP RBENERThA8 TPRadL G QL diagenent
recordj ng areas, and the data recording and reproducti on neans records
recordFW%gﬂéﬁabgﬁeﬁPtPnfornation in the two or nore management 8
information areas in turn when recording the recordi ng managenment .
infornatioﬁTBﬁFSfPﬁérdﬁ§ﬁuhﬁﬂ§%UEﬁéﬁ%ﬁdﬂﬁgdhﬁﬁpnﬁﬁcﬁ@%oMmhiftﬁhﬁruﬁkﬁesent
invention, a disk-shaped recording nediumhas two or nore managenent

i nf or RAGHNLAr EESOHAANGh O d &M tidih rih e glbage ( pisgudaiten mesnrdiodr ds
recordi ng managenent i nformation into the two or nore managenent

i nf or MATIFCRLBEsLREormAt logh&asnrded ke fes8i BPeetodagsepamecd]ion ran
recordi ng managenent information from being | ost, even when power

di scomfeciappndoett atpskartiup of ehe xerordkegi andemepaosgaiirdmglisk

recording of any recording information.
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



Aceording to the present invention, in the above-described recordi ng and
reproduction disk control unit, the recordi ng managenent i nformation
recorded on the disk-shaped recordi ng nmedi umincl udes recording recency

i nformati on which indicates whether thg recording managenment information is
nost newl y recorded, as backup information. According to the present

i nvention, the recordi ng managenent information includes recording recency
i nformation as backup information, whereby the recordi ng nanagenent

i nformati on managenent neans can easily select the recordi ng managenent

| nf or mehkgRmk@ 1B% rﬁgﬁn e i 966&5‘%1&?169%,r g&%@i e Wd%ﬂé&cor mation at

startup of the recording and repro Ion di control unit. ording to

st he recording ar et T on . n
i 5K CERPEgPREHEy rlorndL SO, ARRE PEERENTR] hAGTEE MESILEEINCG o the
di sk- shygped LRGREdiNG JEdIRd NGRS PSCRONRELEQN Ul falscor di ng

i nfor on cates not ~power “di*sconn ion of the disk

recordiﬂg?gﬂ%?:rigp‘r qgu%teii r&rgrgé(?r({&g%e%g&%ésa?gggi(at ed while the recording

managenen ormation 1's Haped recordi ng nedi um as
backup infanation. A corQhﬁg to th@.ﬁresent inve%tio%, t he record'n%a
managenent FAFSY i dR SRS H SLHRP LA N BHSHER N §a & S AP T M T Hat i on

as backup infaqrmation, whereby the recordi ng managenent. i nformation
managetBh? fredrs k4R MEsHEF R R OhechecoNaPRERAREIERR 1 DT HRESSn (o
be read by referring to the discpnnection-during-recording i nforpation at
st ar t up8F FERBTALRG: ARG ISNE Ve phHERERR BLORI QR E8hEr SNAGH (LeGR%IIRY ndSt o
t he preifni invention, in the above-described recqrding and reproduction
di sk cdhtroPShnih, CERE PdcHNGTy fhbyereft FRPoAAES GRTIRDIRIPHH L REe
disk-shgped recordi ng ,medi um i ncl udes operational state information which
i ndi ca?EstiRetRape/Ricecfadiang MeaRErehe i KREPnEDEoA SCOLBAT ded on t he
di sk-shaped recordi ng nmedi.um during recordi ng of digital data or not, as
backup"# Rt SEREPE o AN EREEGAORy itfo AP Y c5eRPTARde AR thfe imags drodce
managenment i nformation includes operational state information as backup

i nf or RAFBNAL RhEPERY dERe ONEC01adidHeF mrkfep@nt dahfoWRdCho@hfanagenent neans

can judge whether power disconnection due to power failure or the like is
gener atednsmipted 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



during.recording of digital data or not by referring to the operational
state 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, bagkup information, information
concerning recording of the recording managenent information, is included
in the recordi ng managenent i nformation recorded on the disk-shaped
recordi ng medi um the backup information is not included in the recording
managenent information tenporarily held by the recordi ng nanagenent

i nf Or MaeloR FRAAIRITENM s FEEHSt r80duhhe BRGOHIING KTRIAGRIE Nyl t
nanagene%t nmeans adds ?he bacﬁup Pnforna?ign to the recoray%g$§£ﬁ§ggﬁgnt
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managenent nmeans to output to the data”recording and reproducti on” neans.
Accor di . 658 i i on b p {nf or ion 1,5 not included
in theh?ggkgd%ﬁgrﬁgnadgﬁ% tg?ﬂ%%%n%Fkgﬁmhgﬁggbf#%%a4&%&%?ﬁ%§%5§%§g@ nt
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managen . Accqr di 0, resent invent.ion, .in the recording and
reprodggg}:ggﬁgiq:%l c%(?nﬁor‘%lP%%‘%tfﬁgﬁegrgégf’ayngr é’%&r&ﬂ SO et ﬁng
record on_ the di sk-shaped recordi ng nmediumincludes backup informtion as
i nf or ngﬂfio e@&ﬁéiglrcﬁﬁ?dl r(glcsg]f cﬁ’?f@éﬁ?ft hB1FeBdr SRS agaé}érfuvﬁ?%? naffon,

t he recordin 11 nagenment information tenporarily held by the
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i nformation, and the recordi ng. npnagenent i nformati on nmgnagenent neans
updat e8%t gebj'f}%?p Jﬁwfi’cﬁf}?aﬁ%%d i 7| BRE dCPHIERe Ofe L& ALY TR Rt
information tenporarily held by the recordi ng managenment infornmation
nanageﬁ@ﬁﬂenggﬁgQN§ﬁi§%RH Rt the data recording and reproduction neans.
According to the present invention, the backup information is included in
t he recordi ng managenent information held by the recordi ng nanagenent

i nformatign _managenent neans, whereby the recordi ng managenent information
manageRtAELRSIRE Ofn TR FNVENWRIONcor di ng rmanagenent i nformation to the
dat a recordin% and reproduction nmeans, pronptly, when the recording
managenent PREGFAETI% N SR e alRVEBELCRet ahgesorslinsdand t he backup
information to qutput the recordi ng managenment information. According to

t he prESBRPAPRYAAN GH-SK FAHEL RbhJVRl HewkirBeaontEergi FgcaTdimprantlict i on
disk control unit, the recordi ng managenent infornmation nmanagenment neans
select%ePﬁedP€§éPaiﬁ§|ﬁ$ﬁﬁﬁ§ﬁﬂé£¢¢ﬁthﬁfféﬁmmﬁidhsksSMQﬂeduﬂﬂqpriimmded
wi th no power disconnection generated during recording fromrecording
nmanageheRtulnEsakatiagn & dadraaeenrdalei akeanhwpeger ég@r diigg treddidat at
startup of the recording and reproduction disk control unit. According to
t he preQBRPsServedt Bdithedr @ ek th Rt nihagendata angr vatlicen detrg bare

sel ected at startup of the _
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



12+«recordi ng and reproduction disk control unit. According to the present

i nvention, there is provided a disk device having the above-descri bed
recordi ng and reproduction disk control unit built-in. According to the
present invention, the recording and reproduction disk control unit is
provi ded, so that the function held by the disk device can be nounted in an
electric/electronic circuit, whereby cost reduction and downsi zi ng of the
di sk device for recording and reproduci ng i mage/voice data is possible, as
conpared with a case where the recording and reproduction disk control unit

and a ghakrdpybaacaiensehEepdr aiety. aBRl EFrBESCRIiRY N ridgdaRM NGS Fi gure
1 is a block diagramillustrating a recording and reproduction disk control

unit acEpseNAEiba MahlalgEmethatba®at rof tBRpPraganty haventiPreddMi®g2 is
a di agram exenplifying recordi ng managenent i nformation according to 1he

first pawegemeAt 9h rohamat iR Hnd "YeRpheRinG GHES rdcdot @ Y FHABdMnt
explaining the structure on a disk according to the first "enbodinent of the
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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.

According to the present invention, there is provided the
image/voice data management means which monitors whether there
is a room for recording of digital data or not and informs the
recording management information management means of a storage
request of recording management information when there is a
room for data recording 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



aceording to the first enbodi ment of the present invention. Figure 5is a
bl ock diagramillustrating a constitution of 13 a di sk device according
to a second ermbodi ment of the present invention. Figure 6 is a diagram
exenplifying a data area of a magneticgdi sk. Figure 7 is a diagram
exenpl i fying conventional recording managenent information. BEST MODE TO
EXECUTE THE | NVENTI ON ( Enbodi nent 1) Hereinafter, a recording and
reproduction disk control unit according to a first enbodi ment of the
present invention will be described with reference to figures. Figure 1 is

a bl ockn@baab@Fbhl h¥SAtin G £ Asdh L HEEQPARh gt hEier S dithgnd
reproduction disk control unit according to the first enbodinent. A

recor%asagaﬂeh%pm%&&da%ogia%wr%ﬁ&' Hé‘ktsﬂQ eﬁh%ﬂ&dﬂh docgqﬁgdﬂum

conprises an external inte ce neans a ring buffer, a data

recordi ng apd~LeRk ﬁqug é&g-¥@¢g tigﬁorgs ﬁ%ﬁé recordi ng

managenment | nformati-on an%’ ge/v0|ce data 1n'a erei nafter,

ref er 1 edobpata’ RUGIAhR bh LU fcrm&g'agngﬁehgstlgifo%a{@&?/ yoige data

managenent nea a recordlng manage ormati on nanagenent

means [ i Iat| noy V. t sh whi ch recordin
managerint CHar BRh Farra 7 ESagEEIEh oM SRR
information is nfornatlgﬁ recordlng and
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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



The recordi ng managenent information includes three pieces of information,
recording area information, |NDEX information, and backup information.
Wil e the recordi ng managenent information may include other pieces of
information than the one described aboye, they have no direct relation to
t he present invention, and therefore, the descriptions thereof wll be
omtted. The recording area information includes a recording start frane
address which indicates an address position where Dv data to be recorded
are stored, a reproduction start franme address which indicates an address

posi tiganugemenkV ihaloamat R NPESEYEE AT Enat e&eﬁhsﬁagggdfﬂg\}%drdﬁ@r di ng

frame addréss which indicates a final position of reco ata.” The

recor 'Q@igﬁ\%hcﬁh@@% A, d iJ&?I&@f%?ghBB??%ﬁéegéﬁdgga%\é}r@ata are

stored, an en it exceeds the final recording e fina

recor d‘b}rg%?flr gﬂaigggfirggs %hieq:haérsgnl qgg@aéf‘g??y?%%n}é}%gtﬂitofﬁe.orfe%ci{aegitdg%lggar t

frame address. The Teproduction rame ress is up

i ncre . dr V. dat equent | y_out putted by .ones
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i ndi ca final _address . pasition of recorded DY data, ,and t.he DV dat

from chesoEar b0 pePaTeERR AdRra et o8 S6nEdprnbR DR ity Hamad
addres -] dbe regaoduced w&gn DV data are regroduced. For sinplifying the
descrf% rORILRE PSSR &8 KATHR HHECHRAWEPR recorded in the di sk device
105 are single aﬁd no fr%gyent occurs, to tge DV gsta in the first

enbodi ment . AR HdRFe  Cof QMﬁﬁgﬁﬁihs%W%T? heMontef FREPE: t he number of
regi stered i ndexes and frane addresses ich indjicate _each address position
O S eactA T AR C R o LPE0ASE O M G AERot T TR REC F SanFHE SBcR s Ak Tidmt | on
IS infq&g?tion.indicahgggia state when the recordi ng managenent information
i s stotBCTRAERENGASK U FPIMAE TP i SWARHEPEJthRek eCRE didGr di ng
managenent information is stored in the di sk device 105. Operational state
i nf or RATJIFENENE nEBERETASH AT MATRY SRER SPPRRS oF2RoBAERA Yy 8&3F TG he
managenent inpformation is stored whiJe DV data are recorded or edited.

Wi | e T9ROTPERG: PBRPeTeRte Infymal i TRy reddePYopeLfsrirtd®y ititthe es
that the recording managenent informatjon is stored while DV data are

r ecor e PNREFELAN-HHE 19Garr RS HING t B EP TP bEPRE RBnSEaERYP Gfddhe
suspensi on" |ndicates that the recordi ng managenent information is stored
16 whiTFELHRY| ARdor epRedp¢ tdarn dis ks |EgR .uBhEkup date information is
information indicating date when the recordi ng nanagenent information is
stored in tMeCrdkndefPc&hroPraganth invenkirio &nsthagabsnensiesenidsst di ng

managenent information recorded in the two areas of the disk device 105 is
new. ARIREkSRH pRdarapradyictdomdifds ek ek, i She weeerdiag

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 whether power

disconnection due to power failure or the like is generated



overal |l »recordi ng managenent information is added in words. The checksumis
used to confirm whet her power disconnection due to power failure or the

li ke is generated during recording of the recordi ng managenent information
or not. The checksumis the |ast one t;¢ be recorded in the disk device 105
anong the recordi ng managenent information. Figure 3 is a diagramfor
explaining a data storage state in a recording area in the di sk device 105.
In figure 3, image/voice data are arranged sequentially in a DV data
recordable area in franmes. Here, a managenent information area is an area
wher e gecongi e BRAAY! dIY A ABLaQ0, | ST fELT HGd rTHRAGRTEY
infornationgbacﬁup area I's 5ﬂ§area e?e ?ecord? grﬁgﬁgge nt 1n é?nation
i's recosdedi 3§ bagkyr aof ding t Lh0f i ded in
the mBgors e Ry S L SR e D EREELRTRE i e i B o
area i ext: Lo n nt information area in the first
enbodi%%ﬁ%BQQQEES&néﬁﬁHﬁéﬁﬁia ,q%ﬁgPhanagenent i nformati on backup area may

be arranged,in_the_innernost circunference of a disk;shaped regcordi

medt um of - MIOEREng &8 d0v o SR HEYSREopn Sh° EPEL RS e ed

| ogi cal Dbl ock address (LB thereby to reduce an.,access.tinme for storing

t he mﬁﬁﬁﬁﬁéﬁ?giﬁpgrﬁﬁ&r .dqﬁﬁqqua¥%§WEﬁpFﬁ%fnﬂﬁé eneiC 9% or mat i on area
and t he nagerent i.nformati.on backup area are arnange% in the center of
the diTkEQHEREHOPecIRF TRt AORHF RERE ke E PRE 1Y Ohe YRSy F &SP FI R Prer .
The external interface neans 102 is conpected to an | EEE1394 bus 101, which
t r ansARAFRMYAE 2 L RAGTHAGICD - dat SRSl 10 cbRer SPCPREENT MR I PHand)
bet ween the external interface neans, 102 and an external device such as a
di gi t a#n{Rﬁ“f’(‘Eansﬁs\ﬁﬁ)fdeﬁh@fbMﬁ s kriRiped erREQRE 102 Med iths it it ed by
a PHY circuit that executes an interface control of a physical |ayer, a

LI NK RFITERRP {tREPTBREAGDed SaAthtigtg litded ol r B eoFegorddindamaniggmenind t he
i ke, and transfers DV data received fromthe external device to the ring
buf f ert ¥R BAT @B o EMRGrET itlye NAL AR, thi Fecerdéngphagapen@itta recei ved
fromthe ring buffer 103 to the external device at reproduction of the DV
dat a. MEpreazies magpagrents dleangl And nghe Feserddpgomamagemant buf f er
103 at, recording of DV data. As shown in figure 4, DV data transferred from
t he exEiNanatheBr napadeiend TEANS addsrighe | hagkpbsiinfesmatdiadatted e a
take-in pointer of the ring buffer 103. After the DV data are stored, an
addr e2eHIrd hed t ARBapAMEdItn i omg g rkenreranilyhheld by, thieen the
address of the take-in pointer exceeds 18 the maxi num address of the ring
buf f errezrding magpgsyest timdarmation primagenestr eansedot @ULRIItTI R num
value. The DV data are transmtted fromthe external interface nmeans 102 to
t he rithe slaterreogrdingeand Fephaduatiion approsi mately every 33nms in case

of DV data).
According to the present invention, the backup information

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



In-a case where the DV data are stored in the ring buffer 103 and the disk
device 105 is capable of receiving the DV data, the data recording and
reproducti on neans 104 infornms the recordi ng nmanagenent information
managenent neans 107 of a frane | eading address request and receives a
frame address where DV data are to, be recorded as present frane
information fromthe recordi ng managenent i nformati on managenent neans 107.
Then, the data recording and reproducti on neans 104 takes out the DV data
froman address position of a take-out pointer of the ring buffer 103 and

recor Qﬁahégieﬂeﬁfﬁ A Sn AR tﬂél%'%éf‘&'i}f@ edel¥ bg}etlﬂree%oxfdﬁf%
informati on of the disk device 105. Further, aftéer taking out the DV data

fromt i f fiern 4 at di n AU GEH 104
| nor erignBbRAch hetolihe fif iAo eRERE tnbindnd nEaRRA TS BIBAS

addreanfégﬁ\Q%ibﬁkeawat i @tbeatgc%%cgiéi%gmgﬁhemma'i %owa&ﬂééuaexceeds the

maxi mum addr ess of the ring a normal state, ta that are

o L RBABEPTY Bl HERSR o RIS 00 QR LR
L1 anst sgc8kaths, RApdAGRG |(Fidhal 05X1 £6pdRaks gehmiB s e rino

o O T e L Do e R AR L S L
recordin f . the DV. data intp the disk device 105 which is being executed
at thét?gngaﬁﬁdrFﬁgﬁ HRPTQULT bR BEBPSi'ng managenent i nformati on

into either_of the manag nt informiion area an nagenent infornation
backup ar eaGPOEAS Y S6° FOH dF ST i BenEESRy | o PRGN DOt UANLOR t he
managenent i nfqQrmation area and. t he managenent i.nformati.on hack area the
data %ot BFAHIEAA iPe e Grats rft Fh T RO SBER £ .8 LRTTAT 10Tk Sy t Ha
recordi ng managenent information is recorded. The data recordhgg)and

r epr odtRt PHALREaRE R EILMERLy i A RE X3 P B PR BRIRBENShBGAPS 1+ STFHRPY Hehe
recordi ng managenent information into the nmanagenent information backup
area whe Oédipagm§P§H&§QW¥t#ﬂ?qq%ﬁf%ﬁﬁfﬁﬁﬁa?ﬁ et feanst (A UM fer is
erased when the recording is ended. The data recordin% and reproduction

means GPR FEEBFHLNGhAANSGHAHy HFRERAERPN RPoERSE A8K A MES AL AR ment

information _area when the flag does not stand in the flag buffer. The flag
i s setf$RrPRABCELAY BEANS: BHAEmPhley rékeR dthg recerdddgd MeRnagelemly, the
dat a rgcording.and reproducti on neans 104 records the recordi ng managenent
i nf or FERf@FMARLENt RANRGCEFAFe eI 193 | BAtaha¥eake upsatedhmhardient

information backup area alternately. Further, at reproduction of Dv data,
the datRfPEE®EdPAgto 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



reprodueti on means 104, when receiving a frane address of the DV data to be
reproduced fromthe recordi ng managenent informati on managenent neans 107,
obtains the DV data of the address fromthe di sk device 105 and transfers
the sane to the ring buffer 103. The iypage/ voi ce data nanagenment neans 106
receives a 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

i mge/ voi ce data managenent nmeans 106 nonitors the take-out pointer and

t ake- i pepoirati®ly @nd heegrdwudtideraioR, candrvhendatecting that a

di fference between the take-out pointer and the take-in pointer is under a
prescribed hhcevaing A Uene thedsése 1 RGeRYi8ala tiRIF NiGidyih6qrang
buffer 103 is under a prescribed ambunt, and there is a roomfor recording

the DVadakaqentied Bk Gayi 85495q0Yc kg edata Bl Nehand reproduction

means 104, infornms the riecordi ng nanagenent i nformtion managenent neans

107 erég%%%gﬁornegﬁ%%é Mt rereEdbpg fFaRggenent informtion. Further,
receiving the recording stop request, the image/voi ce data nmanagenent neans
106 end ' ' ' 1 ..nf t i
nanaggnzn?D?EF§?E§?¥%E§h3%g§ ré %%a%évéggléﬂfﬁﬁgﬁéfg$§g§£§é h%%? of the
recor dl-0g, BRNRYSER 4 ok ZodUSF W1 LN; 8,80 (LR T Ut 1ML qfy fmking 1 he

operati1o state i nformation € backtp rarorration i necluded in the

{ ﬁé;’éf%@ﬁsgﬁ%?3*%%2}2%%12%“%52&5%%?@ﬁ%ﬁ%&ihﬁ%@iﬁ@%&“?ﬁé& oduct i on
veans $09EE it/ eleBeTRaite P e eRer APy COBEpRerR L1 AR addr oss

fromthe reproduction.start frane, address of the recording area [nformation
includgawpﬁg?ﬁggrggo G idh SRR TAF of REPE ﬁn@b%ﬂé?QéhEPikﬁ%P%ing ahd
reproductiop means | 04. .Receiving the re$roduction_stop request, the

| g/ VR E8 HREE SR Ge ehPRREIISLA 062 F i BPRE T EHe i i G St ferhe

i nformation . managenent neans 107 of, an instruction for stoppjing an out put
of ther??aﬁélaﬂd%@ggFefH§E£H€6VH?d%lgﬁn%ﬁﬁﬁﬁﬂi Pﬁﬂﬁrﬁﬁ¥1dh‘ﬁﬁﬂgdﬁﬁﬁh?eneans
107, having a volatile nory (not shown) where the recordi ng nanagenent
inforn%??oﬁng §PBAERTS1dIds t he recordi ng nmanagement information in the
menory tenporarily, that is, until power of the recording and reproduction
disk control unit 100 is turned OFF. Receiving the storage request of the
recording managenent informtion fromthe inage/voi ce data managenent mneans
106, ?EcBFgFﬁépﬁﬁﬁgbéWbﬂﬁﬁWﬁQﬁ%ﬁtion managenent neans 107 updates the
operational _state information, backup date_information, and checksum of the
backup i nf of #EEFEn Lof st Re HlQDy AFRPTRIMabLHBAL TAMSIR iTRF YD 3741t he
vol atil e 22 menory, and takes out the recordi ng managenment information

wi th i ¥SPPALRGHLPAf Srlfdt ICONtHIat LY r3FTPEE1DE| X0 |%$ﬁﬁﬁfmb9%mmt to
the data recording and reproduction neans 104. At this tinme, when the

recor RhgtREBnBEEREAL i1AVENFQTon managenent means 107 receives an
instruction_for making the operational state information of the backup

i nfor mati onFLEUEPNg dFsFersidarameX@nPl hEYiRng Fecragenedifdadenente
recordi ng managenent information fromthe image/voice data nanagenment neans
106, t PERBEdPRg ARERAGePENtta ithe k¥ ok fahaddment efathelgmresgputs the
operational state i-nformation to the data recording and reproduction neans
104 asiny@@EioBuspensi on", or otherw se outputs the operational state
information as "under operation". Further, the recordi ng nmanagenent

i nf or mat i onFkgnzgededs 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
according to the first embodiment of the present invention.

Figure 5 is a block diagram illustrating a constitution of



means 107, when receiving the frane | eading address request fromthe data
recordi ng and reproduction neans 104, returns the recording start franme
address of the recording area information which is included in the
recordi ng managenent information storqd in the volatile nenory to the data
recordi ng and reproduction neans 104 as the present frane information and
increments the recording start frane address. Wen the recording start
frame address exceeds the final recording frane address, the final
recording frame address is increnmented with the recording start frane

addr ess. n 4 e t 0 r Lhg, the
dat a rgcg\rﬂg;ﬁng anﬁ?péri? ucﬁ%?\éﬁnzgﬁggdi gmlﬁg];ﬁgkn%d'i cﬁptiﬁlae% eﬁeﬁ%%?? Y
23 Further,+the recording management infornation managenent means 107, when
receiving an itnstruction for nodifying, adding, or erasing the |INDEX

i nformati on_Qf e r.di g?ggﬁ I i rt | A fromthe
external in g‘rgru?cée éné%ﬁsadldc}%é?n%gi I esél%ggg,hg?ra g%é%esal?%e %{I&X

i nfor i f ot ecordi ng managenent information in the volatile nmenory
or thgﬁ%ﬁggtgﬁddg%ﬁ%uts t he recordi ng managenent information nodified or
the like to_t.he data .recordi ng and reproduction neans .1.04._-Fu . 1 he
recordi ng ngﬁgﬁéﬁbh?%ﬁﬁ§w 1 ?Pn%%%ﬁ%géﬁylﬁgaﬁgnﬁﬁﬂt*ﬂﬁﬁ%rééé§%$h%8an

i nstruction for se ntially outputting the reproduction start frane

addr esBa5RIEREN 9%5%&%§rinfornation included in the recording
managenent information to the data recordi ng and reproduction neans 104
fromthe image/ voi ce data nmanagenent neans 106, outputs the reproduction
start frame address of the recording area information to the data recording
and r ePE8duMCPE Tk EXEGHE ?Wﬁr%ﬁ%ﬁ?@l?ﬂe reproduction start frane

address, and .,outputs the reproduction start frame address to the data
recordﬂﬁﬂbaﬁ&mﬁ@ﬁréduction means 104. The recordi ng managenent information
managenent neans 107 repeats this, operation until it receives an

i nstruct i onHegeiNadHRTyg & HeeREPLRY oR e hECPERAYFHAL A IR, rTORTERE addr ess
fromthe i mage voice data mapagenent neans 106 or the value of the,

i ncr enBALEd aEEREEING itsh StHkESE r ARROAFNLBES Oifs LAGUAT LR hel RY $RAF LON
recording franme address_of the recording area information. 24 The di sk
devicewlgé pe dessrdhedwiddyicferprreetti pSYLFHSt-h an IDE interface. A
recording area of the hard disk device is_managed in sectors with 512 bytes
as a sector Figidea ) déi calbInokkd bagrass il lpafrading e fauetbtehipnseét or.
A leading area (an area with a smaller LBA) of the recordable area of the
di sk debecsecosding qrst dierr eduehioRpAagEnenntirelo it AL ERIRAIEOt her
areas are allocated as areas where DV data are recorded as data areas. The
dat a atBg EdrsenLPdPEdnent+ane address (FA) in franes of the DV data.

Next, an operation of the recording and reproduction disk control unit 100
will be desérrgs@rdhingtand reprrduagiopedaskosositncde UnLtal @0 pyheva
recordi ng and reproduction disk control unit 100 will be described., The
ext er nah ifAgareade camprise® arcexvesnalr dosedifags maangctl b, tArbLUBAE t he

| EEE1394 bus 101 and inforns the inage voi ce data nmanagenent neans 106 of a
r ecor dbnf fetrar tl OBaquesiat arieecoxding nagd/ vepredagttaarmepi®nt 0 4ewhicho6
starts nmonitoring the ring buffer 103. Subsequently to the recording

i nst r urecomdst/repayadaraed reterdince neaagereRtalindarmadiier amé DV data

t hrough the | EEE1394 bus 101 and transfers the received DV data to the ring
buf f er ih8ge/vibdicet WAt data RV eferwatd (herehiaafitey bufdferneld, tohasdat a
recordi ng and reproduction neans 104 detects it and inforns the recording
managenBit datfdr)matrtayy freoragenkid k néevsce 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 is stored. Here, the

recording management information is information employed for



25+107 of a frame | eadi ng address request. Receiving a frane address where
the DV data are to be recorded as the present frame information fromthe
recordi ng managenent i nformati on nanagenent neans 107, the data recording
and reproduction neans 104 takes out tjye DV data stored in the take-out
pointer fromthe ring buffer 103 and records the sane into the disk device
105 according to the frane address indicated by the present frane

i nformation. Then, the data recording and reproducti on neans 104 increnents
an address of the take-out pointer of the ring buffer 103. In this way, the
data r k r ' sggu i necor.ds: . DV dat a
into tﬁgﬁg?gﬁgdgﬁéggaﬁ%yh%ﬁgf%??ﬁgaggggépeggrg?%g%gLﬁaﬁgﬁrgﬁﬁgﬁ?gﬁgzeans
104 ta t r ' bytf er e . Sale
nto {heearopdaan e ity [ G REB0s U B mal R e S At o
nDn'FOéfeghgpﬁa%eﬁgﬂﬁﬁ¥ﬂéﬁéﬁifggkﬁ?%fé nbggkﬂgegrgg %@eeﬂéuhfgﬁfer 103
and i nformns e record ng nanagenent 1T nformat on managéenent” neans 107 of a
storag&e?ﬁggeﬁbsqf t he recordi ng managenent information, when a difference
bet ween € také-out pointer and the take-in pointer is under a prescribed
t hreshol d ngue

such .,as 1., Receiving the.stora request af the recordin
managenent |ﬁ?8Fﬁa?i&§fﬁwﬂﬁﬁqﬁ9Tn% %meg%iglaggihﬁa gﬁgﬁginHQﬂé 106, tge
recordin nagenent. infor i on_managenent . nean Q7 updates th
opor ot FEREPABREER Hnshid he™ rERtad dak ot BPTatios. MempishdiidPB! ¢ he
backup, i nfQrmation, 2 f the recordi ng, managenent infaqrnation stored in
U he Vorhe! i8R HBFsce A0 A L ER TSR0t REAEEBEBtn g NEATIA AT
information with its backup information updated fromthe volatile nmenory,
and t r3ARREFEePReMERRS 19 the data recording and reproduction neans 104.

Since there_|S no instruction indicatlnge"under suspensji on” fromthe inmage

voi ce data WBRagERerdiRshMaragrnent niRiesRat 1pRe 15Fd1EESothrag fieces
information _is updated as "under operation”. The backup date information of
the ba®kup?fAFBAMECTN Iieé:qf&j’aﬁgaoa]f%ath%fﬁé’l“étéf’ntrh&NDE%ixrrEPnfﬂ%’é“WéHksum of
t he backup information is updated to the nunber that is O when the whol e
recor #R¢ RarkyendRtormadrian i oV hsladbkd raCAEAd8T RABSIEMERY he recor di ng
managenent i nformation fromthe recording nmanagenent information managenent
neans 1RTOTNAEiQAt RaVedACdiUte Mchekppb8ceei 8f ABREZREMAGLoneddiads the
recordi ng managenent information into the nmanagenment information backup
area i PR€hdearsibedy pbOVEDS thRsh haee fnagdirgadsreaathens (teg e fer (not
shown), while it records the sane into the managenent information area when
the fIREGCIUBRE ABVedtaed, amberthexeferag bhet despyipfiansnitdhaneef reddel
address at that tine is ended. Then, the flag of the flag buffer is

nodi f i R@. okhEReHRe external interface means 102 ends receiving the DV data
and receives a recording end instruction, the external interface neans 102
i nf orms t heTheageresddadd Areararigrmit ioRahBCcilodesf at Fecogddmd g attop
request. Then, the inmage/voice 27 data nmanagenent nmeans 106 confirns

whet heframe addsesgt whsicht dmdinthtekean nagdraser popithen whgnsuferdatos are

identical or not, that is, whether recording of the DV data is ended or
not. 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 address
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.



When the take-out pointer and the take-in pointer are not identical, the

i mage/ voi ce data managenent neans 106 waits until they becone identical and
then inforns the recordi ng managenent i nformati on nanagenent neans 107 of

t he storage request of the recordi ng ngnagenent information and an
instruction for making the operational state information "under

suspensi on". Then, the recordi ng managenent infornmati on managenent neans
107 takes the operational state information of the backup information as
"under suspension”, updates other backup information, and transfers the

r ecor dihg ﬁaﬁa@amierttidmfsﬁm i PPah® &B&rdabaikeeddited iyl Ieprogdyst hon
nmeans 104. The data recordi ng and reproduction neans 104 records the

recor dfpgmeBAAASERR! oS Rt HNEd NbE ghbb@qubml@ar&&g{med NbPr&més on
he

area or the nanagenent information backup area of "t i sk devi'ce 105
accor depgr{otife bhagiatla Wik Itagrolhten. Nexk 3 fBPHAMEEd Hlly OPRLALI On Of
the DV data by the recordi ng and reproduction disk control unit 100 wll be

descri e;exyt:er. iNtee; 1 . I VA repr tion
notr mgmeddl BB IR0 dIP0se (BRe i NIeh G oadid P aduel
manage t a of quﬁ' S | L ce data
nanagegngﬁttﬁngagg %i%%a frg)é‘( iqﬂ‘gé(;rrrs %ﬁ§u§ggébd%§g%%#§§ygn% I'n é(')ér/an%?l on
mana t gk S fs j j o equentj i t he
reprggﬂggig%ﬁgﬁaf%ggggﬁﬁﬁg&aggééq%$a€§%£réggrg%n§% ?%%MF%#%Bﬁiéézﬁyincluded

|0 thea eGoLdLngBRABRRIBNt TALOTIBLLORELnLng  dalA L Seqrid and ;g

reproaducti on nean n_g managenen i ) "
ecor dror AHERR, HRAr B, el GRSy BbUT P A AR SRoReahe 104

and ingr nts _t.he reproduction start, fr dress. .The .recording
nanage%%ﬁgf?ngggéﬁ %ﬁaﬁghed’gter%%?u%aﬁg ’?g% @%t f)iﬁ‘t & tlﬁ’eeﬁ}h%rtgjr@ﬁ ed
reproq%géégn ngrt frame address to the data recordi ng and reproduction
means YAENG Eont i nues this operation until the reproduction start frame
address is ual to the fi.nn recordin ranme address oy, it receives an
instructionfgSrngp Sﬁi&ftﬁéﬁ?ﬁnﬁﬁﬂl%?g?ﬁéopgpwg&éai%ﬂd%ﬁ%ﬁ?sf?%ﬁﬁ addr ess
fromthe inagelvoice data nagenent aps_106. Receiving.the reproduction
St art TEUREE S8, B iet S A AR R: UL naR g8 BAC LRl Ui nSHeREht
means 107 taﬁ data reg nding¥€nd reproguction means 104 takes out the DV
data cFFRsPONLRRG PS5ty he L2 oMNERE BF Sk LESPTEE o otiPRXs t he
same tp Ehe r%na buffer 103. Wen the DV data are stored in the ring buffer
103, tHERXPRFAEP i nterface neans 102 takes out the DV data and transfers
the sane to_the _external device (not sho t hrough the | EEE1394 bus 101.
In this maj?ﬁ?hga uBaﬂ&@%%?%ﬁ%ﬂﬁn&?a%?%Q%QREﬁOBuﬂnﬂﬁﬁﬁ?4ﬂgcﬁs%#ﬁ%%ice
105 Vég and, out uttgd to the external device thrqugh the external _,

i nt er R nEBRASTEEI TN MaDIRENET Ht 1BFOWIRELRB sy et died IdhsehGuRigkt he
external jnterface peans 102 receives an instruction for nodifying, adding,
or er &ML ENL0PecBPdlRg IfaRsttd YheBr FRE SRCOESL NG MANaTehPRh t he
external interface nmeans 102 receives, an instruction for nmodifying the
recor AP FRAEYRReRE BhPEAatitoEhe tdisk ofR¥iERe 108cor ARRY nt

i nformati on managenent nmeans 107 of contents of the nodification. The

r ecor of ¥R rehRERRBAL 1PRf dEndin i MhiQR ntRE iFBSA8 91 YRS RIRY X5 RPk the
recordi ng managenent information stored in the volatile nmenory (not shown)
accor diPEIdiRGenaBATERER Lol NI Rl @R ch6 | 8hoxRd sitida P AR BFEi ng
managenment information to the data recording and_reproducti on nmeans 104.
The daeceeded dPhgedasedepr dthicke dimereaperabdionadosda tien e nfcgnalk qon
managenent information into the disk device 105 according to the flag of

t he fIkRingffendernoppenawipn "Addicdicatesr aBahgthike neseording memagement

information can be also executed simlarly.
information is stored while DV data are recorded or edited, the

operational state information being “under suspension”

indicates that the recording management information is stored



Next, an initial processing on startup of the body of the recording and
reproduction disk control unit 100 wll be described. Wen the body of the
recordi ng and reproduction disk control unit 100 is turned ON and is
started, the recordi ng nanagenent inféPmati on management nmeans 107 takes
out the 30 recordi ng managenent information recorded in both of the
managenent i nformation area and the nmanagenent information backup area from
t he di sk device 105 through the data recording and reproducti on nmeans 104.
Then, the backup date information is conpared, so that newer recording
managefthl € i FeeprELNGn oifs tha &Mt clatanks tHesppvfedr ecBAGKYY WatRyenent
information is added in words to confirmwhether it results in O or not. In
a caselhfre¥rathenr dsuinfermaddiany indiciol g réebedwhgnmibgyaeanrding
information in words is O, the nanagenment information is stored in the

vol at inanagemept Lnfarsatsdomhearse sttored non thewllisk dexdset 5 poteicch

di sconnection such as power failure is generated during recording of the

r ecor dis\qusediagendns timborisdt iwiri,clol merordimy dhaga gemegenamit onxfedrinat i on,
that is, the non-selected recordi ng managenent information is stored in the
vol at itecomded yinFthehéwp atrdas cdhftherstli skhedéeicehé06pdsamniennal Astate in
the recordi ng nanagenent information stored in the volatile nmenory is
"underclsasipsmsai b8" aowomdt s itzlecraglty Haglgi nga et bRatpare aihetorect i on due
to power failure or the like is generated during recording of the DV data
or notoveiwll i secpedthgl alandcen@nt himfdkeat bohousdatiaede igenymised when
the operational state information is "under operation", and power failure
or therné kehéskéarnasnakedo the cariterdt afhatiesr t pewepeadkiconMe Ve due
information is "under suspension". As described above, the recording and
reproditctpdipedi sKilugd eenthel 1unKkd G &cersdeadaheihbe recbyd ek ment
is provided with the inage/voice data managenent neans 106, which nonitors

the ridige bﬁéé@fdiﬂ% ABdaigemens ¥ rReOTdh Nér "REAJeMPRk Iche@KERIn Ol
managenent neans 107 of the storage request of the recordi ng nmanagenent

i nf or iE{d Oras¥heRet B8 Bel Feor@@A figf H1RC A Th100d8RtE 8eUSOBY st fale
recordi ng and reproduction neans 104, whereby the recordi ng nanagenent

i nf or FREd Y LG MEnkgepeded iWratdt iyl ng such an influence as a lack in
data on recording of "stream data, and | oss of the recordi ng managenent

| nformati ong £aRrB€3PE8VENHEA @S F¥IE L RIMEIn ThGCANASER SR UG d B HRAVET

failure or the like Is generated during recording of imge/voice data.

Furthety 4 Need6r@s AhNG-BRNAGCENY d IO { Q0 1psLudes the backup

information conprising the operational state intformation, the backup date

i nformationg, apdgbhe §hegkaym, Jereia de, £ecor di AgHRRAYSIENAL; 41nfPrfmt i on
managenent neans” 107 can easily select the recording managenent 1 nfornmation

to be o gad ddtd NBe¥8lahbhe BRER rAls Sid UP péréhear feaG S\Qr&”d _
reproduction disk control unit and can judge whet her powe I sconnection

due 1 o foYeHaf foh UsPedl 1N8n! ihd BRETALSSkA TG NRafiauERR e recording of

i mage/ vol ce data or not. , Inthe first enbodi nent, a description is
9i ven i0fformation is recorded, and management information backup area

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



a case where the disk device 105 is a hard disk device as an exanple, the
di sk device 105 nay be an optical nagnetic disk device, a DVD-R AM or the
li ke to achieve the same effect. 32 Further, while, in the first

enbodi nent, a description is given of 1d case where a connection neans

bet ween the recordi ng and reproduction disk control unit 100 and the disk
device 105 is of an IDE interface constitution as an exanple, the
connecti on means between the recording and reproduction disk control unit
100 and the disk device 105 may be an interface neans capabl e of

transfiehei dgsk dryicel 19iSgndihatucks astmms@reanvéthade 1 ag9@ra lasistat uti on
thereof is not restricted to that of the first enbodi nent. (Enbodi nent 2)
Her ei naleek, K adddesk d&BAJe ddwrebngte oredweeond afpedsniimepffarhe present
invention will be described with reference to figures. Figure 5 is a bl ock
di agr astotringt thei mgnagemestt tinfamafieme difskthevicehancdhdi ng to the
second enbodi nent. A disk device 120 shown in figure 5 conprises an

ext er mdnagémehacénfeamatli®d sared nnduthiermaifgementi imfermaitcderdat a
managenent neans 106, a recordi ng managenent i nformati on nmanagenent neans
107, @akekapraceadamrg ardamne@ddircttlon ceater 1640, themdds&i-shapesk 111, and
a magnetic head 112. Constitutions and operations of the parts other than
t he datecoeddndi mgdane,r epeodicies timescdd Obet beduegdetfuettieak. 111, and
t he magnetic head 112 are the same as those in the recording and

reproduct i onhdi ekte@ntnolintdrdifadld) menndelb2r s eshadcred toarth
descriptions thereof will be omtted. 33 The data recordi ng and

reproducti PR9sEBAs 190 ,i whtikeh sEnAsethepvafathcanrdyngidad rRIFOBIEEH ON
means 104 in the first embodi ment except that it executes a control of

Witingsos ¢8a€8Y dnsickalctddm @BdA@M boewBBANChEC eStit¥nbhl through the

magneti c head 112, instead of recording or reproducing data onto/fromthe

di sk dayi&prd08 hmbaaYON obhaddRd Nerdace1 J861BRIBALRC oG %kdli it a
di sk-shaped recording nmedi umon which digital data are recorde The

e A0 1ko0nge] I el oy eeieckie mBdas! oz 11 or reads
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 recording 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



The di.sk device 120 according to the second enbodiment is provided with
respective bl ocks of the recording and reproduction disk control unit 100
shown in the first enbodi nent, has the sane function as that of the
recordi ng and reproduction disk contrdB unit 100, and executes the sane
operation as in the first enbodi nent for each request from an external
device connected to the | EEE1394 bus 101. As descri bed above, the disk
device 120 according to the second enbodi ment is equipped with the
recordi ng and reproduction disk control unit 100 in the first enbodi nent,
wher elyhe heaxtiman i @ddhebd by the diiglg deviter 1083 i nthaeafidres se@fodihment
can be mounted in an electric/electronic circuit, so that cost reduction
and daeksgzimgpointéer dissketevrned ftor st ontiimguandatepr odGbien®Vi d@ded voi ce
data is al so possible as 34 conpared with a case where the recordi ng and
repr oditss itomnkmwkttodt febmunihe EXreanrhl hienteskadevimeent03 0ar é&ouddek
separately as in the first enbodinent, in addition to the effect in the
first weimpduenér be0Bgaschiegtadn Witdexvdls t (@pprogimandlycevredy 33ms
enbodi nents, when the storage request of the recordi ng managenent

i nforng icysé Sonobvfagdafrrom the i nage/ voi ce data nmanagenent neans 106, the
recordi ng managenent i nformati on nanagenent neans 107 stores all the

recordi ng nepages@sé WAEPEMheomvSIRItRd die téoredalihl eheeriny HuFfer
exanple, in the disk device 105, it is also possible that the recording

nmanageneNtaddfOieBgioR geolgenants ANt dd1st OF ese8Bliy ihle thrddvedata,
contents, for exanple. Further, when the recordi ng managenent i nformation

storedHd ddwea VRb@bLh engeAREY ﬂe;,ﬂmudwmﬁ afeah§€108ChELREsTRIRIEMENT

i nformati on managenent nmeans 107 does not have to output the recording

manag rdi‘rﬁéj’%&‘ﬁ&&_@m@ﬁ%”iﬁi%&détfcﬁp%é{ﬁﬁ%éxﬁénﬂﬁééﬁ@ nequest Hf the
recordi ng managenent i nformati on. Further, ile, in the first and second

enbodi e 14081 A 4RIAAYELEC iR BNAAP Bl e (78BS a ] PRatRN el edd1e amDunt

of data e ring er 103 and inforns the recording

manag eiﬂ\FOcﬁé’f@!aiQPemEBag%%c{}ﬁféHs 4«97%9(&5&}1@ shamaos nreduestigd the

recordi ng management I nf orrmati on, e recordi ng management i nformation

manag et E‘E’Pé‘“fe&@fji;ﬂﬁ%i AULRYentdift rﬁ%ﬂhé\gwﬁnﬁsﬁae%emf Qs Ao Al

certain tine interva every ‘tinme the data for ten frames are recorded,

f _ : _ _
or eﬁar[m{ ®)the %ﬁh“%88981;1%80%;%%%&%i&ﬁ%@hﬂg TRa9eHRY out

i nf or mat1 oh en e recor ormat i on managenent neans 107

recei b e IOV $4€4 a@f?&ggﬂte%gd%{?stﬂfpaéﬁg%ﬁ N9t ”?QE@E%H g»fo‘lrr{@é' Yg ina

case ere the anoun erre romthe externa

Lo iy T BULE SE5 s

exanpl e. and second e nts, the backup

i nfornationnelude he_r di i i QR, e .
i nfor %dllo%%cgsﬁgo?h%a 56?%?llr':nc udrgé ﬁ%é%&%ﬁg%g%t gPle% idﬁ%gé;%‘flocne when
there ji s no need to judge whet her power disconnection due to power failure

or the 17ke is generated in the course of recording of inmage voice data or
not, for eﬁgqple. . :
urthér, after taking out 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 buffer 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



Further; while, in the first and second enbodi nents, the data recordi ng and
reproducti on neans 104 and 110 record the recordi ng managenent i nformation
in the managenent information area and the managenent information backup
area alternately, the data recording dfd reproduction means 104 and 110 may
record the recordi ng managenent information in both of the managenent
informati on area and the nmanagenent information backup area when the
operational state information of the backup information is "under
suspension”. Further, while, in the first and second enbodi nents, a
descri BERBRIRE gifvaheoDVa dadse thaike dhalndevicei 405 dsealRrar dxnkil
recordi ng medium an optical magnetic disk may be enployed as the recording
medi unthe génpubuider W3 ds Helkledrwiikly Bhe P¥pdsdadeti on di sk contro

unit 100 and the disk device 120 in the first and second enbodi nents are
connect ed t Burhbesxt dhealdadayingcard bughanfer ePERA8YA lions MG S akl4 buses
whi ch enabl e transferring and receiving image/ voi ce data are avail able, and
a consvhent renetivéngofrecontiing exinagerent olnfasmativnofedm the respective
enbodi nents. Further, while date and hour when the recordi ng nanagenent

i nf or neaécondiiagsmanagenferrt exdiypimgt tam benegphentédmasnishd diackepdsiat e
information included in the backup information in the first and second
enbodi recdbsdihheoliathep D¥atdatianfiortmttion disk devdatee 1&5d wioirh i 5s enpl oyed
as an exanple, and it is not restricted to the backup date informati on such
as datkesng beetused ang tdz: ittime dedothengreeoedsy thef arewaiived t hat
enabl es di sti ngui shing new one between two pieces of recordi ng managenent

i nfor reétoPdiAg MAnayement dfnfdmdtion dingor etehey off ah@tniare@émerntt han
t he backup date information, an integral nunber or the like which is

i ncrenentedmayeby hirdd bl MeaR dhinentranagemmat ibaf baekpatea recoted can
be raised. In this case, a | ower nunber indicates ol der recording
managedesk He{eeentlipsn. Further, while, in the first and second

enbodi nents, the backup information includes the checksumas information

i ndi cating uwhethen takiiupt HROWRSs b SEQNNEELERNcBU heOmR@\Rfenfedid ure or the
like is generated during recording of the 37 recordi ng nanagenent

i nf or mehFOPMAE iBAt 23S a2RANRKAAY GnardWehéth O MRELSMaLS oRObIBEIY | £E&4 tRet he
checksumas long as it is disconnection-during-recording information

i ndi cajabg weebRrEinaPawRl MRPRIqH STOMNREANEN]1 JYe skl cRWelad all WLeHr the
like is generated during recording of the recordi ng managenent i nformation

or notyhépet BRediraeBRAgqly ArfliydMihnt eLREdiNatiBhoR BRI idtel thea the
checksum the sane information ‘as the recording recency information can be

enpl oyggleaf PECB¥ATRYE anli" HdPrD>LiftSE o WRe RhECEH 40f NS A iaNG Ny B$Erer
information included in the sanme recordi ng nanagenent information are

conpar gdy  §RGwRGVEL bt HRNREH ix%bdﬁdﬁ?ﬁexﬁéhﬁeeﬁléhitn&nrf‘%ﬁ%éﬂm ofnthe
recordi ng managenent information when they aré different, while power

di SconﬂﬁéthQHabém@%ft %&%rﬁ{aecci&wﬂé&ﬁﬁceféanmelfnehhglra e s Npagenent

informati on whén they are identical. Further, inthe first and

Secondtﬁgbeﬂsagght%ﬁe&he E‘E?)rﬁiiaﬂﬁ JRNAPENENL oI BhLERRt 1@ drhd&eapiied i nto

the two areas e dis evi ce 105 and the magnetic disk 111 as an

exanpl €het98c6§8%§i g %Exl’i!fe?ﬁ”e%hé ’ﬁé’i%éggggg}igb%nﬁe% ddt foRN area,

or three or nore areas. er, 1n a case he recordi ng nanagenent
i or raproR 1847 EEPARY RS nqndh o TRbRaGbRGRe RRRRA AN LI ToReE
'nct el fefbty IheBahl R SRR AR Pear P BPERD AT Al o e
nenDryffggde¥ng§ r%%%rqu% 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



38 managenent information managenent neans 107 as an exanple, it is also
possi bl e that the recordi ng nmanagenent information stored in the volatile
menory held by the recordi ng managenent information managenent neans 107
does not include the backup informati & and the recordi ng managenent

i nformati on managenent neans 107 adds the backup information when
outputting the recordi ng managenent data to the data recordi ng and
reproducti on neans 104. Further, while, in the first and second

enbodi ments, digital data conposed of imge data and voice data are

r ecor dédnagemeprto duckar it b rloackupi skeahaptarneteddi-ng medi um of the disk
device 105 or the magnetic disk 111, digital data nmay be conposed of either
one of i mag&uditherandtvoierredtet iogwPof OABI ATy, | NheNGESERY e g i bed
above, a recording and reproduction disk device and a di sk device accordi ng
t 0o t herppeedntctiionemeaanrs rketdy dviieyi reteilwiagont drameagruieties dicsk tdiean
optical magnetic disk and are suited for a nagnetic di sk device or optical
magnetD¢ dask devibee repmtodisced hfiromdts& devbeding mahadeildvit 1. A
recordi ng and reproduction disk control unit which controls recording and
reprodiunfoemaafiot gidrgaedot anénér 07 dbskinbaphe DECAatiangmfMechem t hat
has a data recordable area where the digital data conposed of either one or
bot h ofddrege dabm ank Wige diafdcar 805 esnadedanBde@Re thie MR NER ageaENt

i nformati on areas where recordi ng managenent information enpl oyed for
manageseny bBhfiflee diogtal data is recorded, conprising: a data recording
and reproduction neans for recording digital data and recordi ng nanagenent
i nf or mat i onTpat meag%/d}&ilték@@t%i M&eeg a8t "RehHE and readiRgd he digital
data and the recordi ng nmanagenent information fromthe disk-shaped

kR s R A

and repsRAYaLERRLTRIH A M uedPd and a reproduction stop request
from the external interface means 102. Receiving 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 of the recording management



a.recordi ng nmanagenent informati on managenent neans for tenporarily hol ding
recordi ng managenent information and outputting the recordi ng managenent
information to the data recordi ng and reproducti on nmeans when the
i mage/ voi ce data management nmeans deté@dts that there is a roomfor
recording of the digital data by the data recording and reproducti on neans.
40 2. The recording and reproduction disk control unit as defined in Caim
1, wherein the disk-shaped recordi ng nmedium has two or nore nanagenent
recording areas, and the data recoydingoand reproduction neans records
recordmgom«hﬁg@neﬁndi @0 ARG B k0 R hEo ¥ wiabingotherepeyaiaimng nfora®ei on
areas in turn when recordi ng the recording managenent information onto the
di sk- skiapermationdpilig tiedbaakwpe ImEoxmabrdnngnadydedpriaddia greaizking
control unit as defined in Caim?2, wherein the recordi ng nanagenent
i nf or Meanagenenbr dadosmathiondi“sindgiapedspensidntig nmedi um i ncl udes recording
recency information which indicates whether the recordi ng managenent
i nformati onfFausther, the image/voice data management means 106, when

receiving the reproduction start request, informs the recording

management information management means 107 of an instruction

for sequentially 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 information in the memory temporarily, that is,
until power of the recording and reproduction disk control unit
100 is turned OFF. 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

of the recording management information stored in the volatile



npst newly recorded, as backup information. 4. The recordi ng and
reproduction disk control unit as defined in Claim2, wherein the recording
managenent information recorded on the di sk shaped recordi ng nmedi um

i ncl udes di sconnection-during-recordi #¢ i nfornation which indicates whet her
or not power disconnection of the disk recording and reproduction control
unit is generated while the recordi ng managenent information is recorded on

t he di sk-shaped recordi ng nedium as backup information. 42 defined in
Claim 2, wherein the recordi ng nmanagenent information recorded on the disk
shaped‘“?’é@éi’dl A§dnddikad iaith FREXIGLNGf BRAATIPBRNAs inffuimak ion with

concerning recording of the recordi ng managenent information, the recording
managekeat bpakepraniformadrinn apdated| Erep the vedstdiley mammagement
i nf or mati on managenent neans includes the backup information, and the
recor dPWgPHAN&geriet datffeormeadwhimmnayénePraduns iopdarensa Hed bac )
information included in the recording managenent information tenporarily
hel d byhifetimeor vieg rrheagmeaonding oname genentnigéorma tisansnamagement t o
the data recording and reproducti on neans.
means 107 receives an instruction for making the operational
state information of the backup information “during suspension”
as well as the storage request of the recording management
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
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 effect.



8.« The :«recordi ng and reproduction disk control unit as defined in Caim 2,
wherei n the recordi ng managenent i nformati on nmanagenent neans sel ects the
recordi ng managenent information which_ is nost newly recorded with no power
di sconnecti on generated during record?ﬁg from recordi ng nmanagenent
information recorded on the disk-shaped recordi ng nedium at startup of the
recordi ng and reproduction disk control unit. 9. A disk device having the
recordi ng and reproduction disk control unit as defined in Claim1
built-in. . . .
AE. Al . Al . AVETRREE/ ALBCATRCO LB NG NIRAGLIEN T, AYEORMAKIRDAMARAGENEAE A A A
AH3I . AGFI . An. AL A& A A LA Y. Al. A AnF, AF. A&3. AF. AReu( /1],~u ,-prt ,
&zt o] "¢RAZ al LAy cHPER) CEFEAYI R M RaF LaPchPEaeI L e c AFLng
a] ca] ca] ca] ca]ca] ca] calca ca]ca]ca]cTa]cTaU%ca]ca!&Zrﬂs"6$D 7(9(*,--[/0}293
j 324758F 9253 irg>then IMEAUANETRATAQR] @f) ERF cAPEAFEARTafeRPdsMeAltca) ca] ca
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] ca] carediEapea] adpsa) oa] cxlacgscdjhve | M) BH) afesnaifiea] 4] ¢dlecal g ] bceedd.
e/eRfiiijjkEK?0@Co' prttxzzz|}w nmhc”Y]c] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]c
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recording area information included in the recording management

information 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 is equal to the final recording frame address of the

recording area information.



u&'()-$10% p& ()-! "~ &$10%& ()-& ~&$10% & ()-& 0 &$10% U U&' ()-&@ s10%
U& ()-10MyZ{| ~/ uva! ! " $10%& ()- & $10%4&' ()-&@  10%4&' ()-1&10%& ()-t 10 U U
10 UU 10 U U $10% U U& ()-;u .

The disk device 105 is a hard disk device (HDD) equipped
with an IDE interface. A recording area of the hard disk
device is managed in sectors with 512 bytes as a sector, and a
logical block address (LBA) is allocated to each sector. A
leading area (an area with a smaller LBA) of the recordable
area of the disk device 105 is allocated as the management
information area and other areas are allocated as areas where

i 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 request.
Then, the image/voice data management means 106 starts
monitoring the ring buffer 103. Subsequently to the recording

1 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
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107 of a frame leading address request. Receiving a frame
address where the DV data are to be recorded as the present
frame information from the recording management information
management means 107, the data recording and reproduction means
104 takes out the DV data stored in the take-out pointer from
the ring buffer 103 and records the same into the disk device
105 according 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. 1In this way, the data recording and
reproduction means 104 sequentially records 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
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of the recording management information stored in the volatile
memory (not shown), takes out the recording management
information with its backup information updated from the
volatile memory, and transfers the same to the data recording
and reproduction means 104. Since there is no instruction
indicating “under suspension” from the image voice data
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
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data management means 106 confirms whether the take-out pointer
and take-in pointer of the ring buffer 103 are identical or not,
that is, whether recording of the DV data is ended or not.
When.the take-out pointer and the take~in pointer are not
identiéal, the imaée/voice data management means 106 waits
until they become identical and then informs the recording
management information management means 107 of the storage
request of the reéofdingvﬁanagemeﬁt information and an
instruction for making the operational state information “under
suspenéion". 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 té 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
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informs the recording management information management means
107 of an instruction for sequentially outputting the
reproduction start frame address of the recording area
information included in the recording management information to
the data recording and reproduction means 104. Then, the
recording management information management means 107 outputs
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 means 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 external interface means 102
takes out the DV data and transfers the same to the external
device (not shown) through the IEEE1394 bus 10l1. In this way,

the DV data are sequentially taken out from the disk device 105
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Next, a description will be given of a case where the
external interface means 102 receives an instruction for
modifying, adding, or erasing the recording management
information.
For example, when the external interface means 102
receives 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

control unit 100 is turned ON and is started, the recording

management information management means 107 takes out the
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recording management information recorded in both of the
management information area and the management information
backup area from the disk device 105 through the data recording
and reproduction means 104. Then, the backup date information
is compared, so that newer recording management information is
selected, and the whole recording management information is
added in words to confirm whether it results in 0 or not. 1In a
case where the result of adding the whole recording management
information 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 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 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
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control unit 100 according to the first embodiment is provided
with the image/voice data management means 106, which monitors
the ring buffer 103 and informs the recdrding management
information management means 107 of the storage request of the
recording mahagement information, when there is a room for
recording data using the data recording and reproduction means
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 failure 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 iecording 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.
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Further, while, in the first embodiment, a description is
given of a case where a connection means between the recording
and reproduction disk control unit 100 and the disk device 105
is of an IDE interface constitution as an example, the
connection means between the recording and reproduction disk
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 control unit 100 in the first

embodiment, and descriptions thereof will be omitted.
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The data recording and reproduction means 110 is the same
as the data recording and reproduction means 104 in the first
embodiment except that it executes a control of writing or
reading digital data onto/from the magnetic disk 111 through
the magnetic head 112, instead of recording or reproducing data
onto/from the disk device 105 through the IDE interface.

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 control 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, so
that cost reduction and downsizing of the disk device for

recording and reproducing image/voice data is also possible as
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compared with a case where the recording and reproduction disk
control unit 100 and the disk device 105 are used separately as
in the first embodiment, in addition to the effect in the first
embodiment being achieved.

While, in the first and second embodiments, when the
storage request of the recording management information is
notified 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.
Further, when the recording management information stored in
the volatile memory is not updated, the recording management
information management means 107 does not have to 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, for example),
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instead of outputting the recording management information when
the recording management information management means 107
receives the storage request of the recording management
information, in a case where the amount of the DV data
transferred from the external interface means 102 to the ring
buffer 103 is previously known, for example.

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 is 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.
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Further, while the recording and reproduction disk control
unit 100 and the disk device 120 in the first and second
embodiments are connected to the external device through the
IEEE1394 bus 101, any buses which enable transferring and
receiving image/voice data are available, and a constitution
thereof is not restricted to constitutions in the respective
embodiments.

Further, while date and hour when the recording management
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
information other than the backup date information, an integral
number or the like which is incremented every time the
recording management information is recorded can be raised. In
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
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recording management information or not as an example, the
information is not restricted to the checksum as long as it is
disconnection-during-recording information indicating whether
abrupt power disconnection due to power failure or the like is
generated during recording of the recording management
information or not. As the disconnection-during-recording
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 disconnection 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
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management information management means 107 as an example, it
is also possible that the recording management information
stored in the volatile memory held by the recording management
information management means 107 does not include the backup
information and 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
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.
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CLATIMS

1. 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,
comprisings:

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 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 means 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.
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2. The recording and reproduction disk control unit as
defined in Claim 1, wherein

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
information areas in turn when recording the recording

management information onto the disk-shaped recording medium.

3. 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 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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5. 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 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.

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



U <rDdE:/ 10 U, z#10%& () -z#109B& () - 109B& ()-109B&' ()-$109B& () -z
109B&' ()-JdE:/ 10
U, z#10%& () - z#109B& () - 99nl0YB&’ () - 37b#109B&' () - +$109B& () -) 109B& () -
Nor mal " "Headi ng 13]c" "Headi ng 23] c"42Headi ng 33]c¢" "Headi ng 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font.{ 0q6%f0 6; @EJPU "f>l qw}<![ YbAJ
"$&(*, . 02&UAg"BJe. Kr" 5( +) / e379%9>?ACD, HHKMS| W _ci Ek' pw| <! 0e% d; CI6Ti nes New
RomanAri al Couri er New'h Root EntryWrdDocunentV
| " #$o&d¢fined. 10123236789 wherein
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
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 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
management information management means to output to the data

recording and reproduction means.

8. 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.



