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1 Seamless recording of real-time information The invention relates to a
device for recording real-time information on a record carrier in a track on a
recording layer via a beam of radiation, the device comprising recording
means for recording real-time informationt which recording means include a
Beadl i Riavidier teg e heirRdiation and a real-time information buffer. 5
The invention further relates to a method of recording real-time information
from a source on a record carrier in a track on a recording layer via a beam of
radiation. The invention further relates to a computer program product for
recording information on the record carrier. In particular the invention relates
to seamlessly recording real-time 10 information on dual layer or multi layer
optical discs. Known optical disc recording devices for recording real-time
information, -BCIh A AR MRIERW ARSRd e5aMEeFdALErOAUIRRS ARSI the

real-time information via an 15 input unit containing a real-time information
FRERET CaTRiE" A HiRRk ‘?Hfﬁfﬁqaf%?\gtfmﬁ’ 8 & AeAT R FEIAHAM B I8N S PMB B

reedrtim@mﬁvrsrm@etneboi@rr@rmaudm@anmnmmmhracmbmgan@mmtyclude a head

MR e RRER hios R RA SR AR Rl ovical disce

are’being proposed ilayer op{lcal recordpng medium’is known from US
Patent Apphﬁ@dnvmlwsmmrelamm@s MRtodeafdedasaimipiclaiinae pifiosiiaiof

FRARTELDOHRYH 8 %@@&r}ﬁé‘rqﬁ‘&ﬂﬁ&%n%!#‘é’é%rﬂ'iﬁ(j’Y@ePﬂéaA'Me‘éﬁ*l'@P'radmuon

pregroove, for indicating the position of tracks in which the information is to
be represe ntEB%W%E%THG*@be!éW? 123 AABRET R AR & RGeSy ding
meamdasimgnayicrgerdeieriekcursion of the track in a transverse direction

(further deno}ed as wo ble Ven{ecor?la[ég device is Frowded with Iahhead for

generating a UL LR G scaﬁon?ﬁ%"%l'?ss EROPIY A S re

tdscwitbol andyab des oanmitigdygnepiabatiscef the reflectivity of the scanned
surface. A problem of the known recording devices is that there may be
periods in which no data can be written to the record carrier. Nevertheless
the real-time information will be continuously transferred from a source

device to theKﬁ@@FﬂBﬁﬂodB&imem@mg@elﬂcd@fﬁneeaorr(ﬁa@_rtkm&im@rmﬁmon
Byter S0Rs. AVPARIRLIMS, BIOASRN RHIESLR IREHEP R Raion via
input unit containing a real-time information buffer. The real-time information buffer is
arranged for temporarily storing the real-time information for providing a continuous
recording capability. Nowadays recording devices for recording data on multilayer optical
discs are being proposed.

A multilayer optical recording medium is known from US Patent Application
US 2002/0031063. The record carrier has a plurality of recording layers that each comprise a
guide groove, usually called pregroove, for indicating the position of tracks in which the
information is to be represented by recording optically readable marks. The pregroove is
meandering by a periodic excursion of the track in a transverse direction (further denoted as
wobble). A recording device is provided with a head for generating a beam of radiation for
scanning the track. The marks are detected during said scanning by variations of the
reflectivity of the scanned surface.

A problem of the known recording devices is that there may be periods in
which no data can be written to the record carrier. Nevertheless the real-time information will

be continuously transferred from a source device to the recording device, in particular to the
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5 Therefore it is an object of the invention to provide a system for recording
real-time information in which the size of the real-time information buffer is
reduced. According to a first aspect of the invention the object is achieved
with a device for recording information as?described in the opening
P@W%ﬂf@ﬁﬁ‘foﬁﬂ?&ﬁﬁﬂﬁﬁf@@ﬂ@ﬁb’é‘ﬁ%@d& AEHRHAE B RATTH MRS EabIRE@ Which is
real-time information and control data between a source 10 and the
FXBBIYfg means, the control data including commands, and a control unit for,
while recording the real-time information, detecting, for an interruption of the
writing function, an inability to write information on the record carrier for a
period exceeding a local real-time information buffering capacity of the
real-time infofheaefore hiuffen duertipkile stupniommpityide akestepuferereserding
P@mﬂﬁ{@mfbm{%"BﬁHH%F&?tﬁ@ﬂ?@%%é?&'ﬁﬂiﬂﬂ@ ivrmRatienfrRmdheld

source, and send |ng a resume command to the source for resumlng the
transfer of reARERENGHRAHEHBRPETEN His MY Ih SReCiFTh SR KER R gevice
fercecolitip danfoseanod B seerietithatinvpating parghjtctie aalite\w@hpiting an
mf:érl?ace Jrrc%% IrndulnL% I%nglﬁgg] PI’ a?rtllr%]eequ o(fronra ICarrl rcgrsltld Ltl)eegwnet ae source
opéning paragrap e met% 8comprlsmg While recordlng e reaﬁ{]
mtmaamdm@té@ﬁng e rcanirpDdaiecinelpding edimeandstieny fu penisel, uak for while
TRk VLR IR BEAReR, %Eﬁﬁ@%%ﬁrlﬁ{efﬂfpt?oﬁ%ﬁ% %ﬁﬁ%%%t‘?on an

local real-time information ufferlng capacity, sending a stop command
fH%bQBMFBM&?@EQBB?HH‘T&PMB%&%%WEH% 8F »PeEaf fxree r@rmm&ﬁ%w

th&)mr@ebLﬁfeﬁrszﬁm;dmgtylcremrrwlqnmmﬁadnmubhmmwcserfmhg%&mpmgﬁhand
B}S sfer ofr al-time inform iatlon afterd ?er%Fhatﬁa'd in blll%ha§ en(a?d

SO "ce OI‘ '[erTEPOI’aI’I&f P]erru IP ime i FB Pn
ma mterrup ons % unc |0n may be mas e real tlme
rolrom atidsebdifgra mmm@mmmwwrwﬁ@ rﬁﬁcmﬂwmjﬁ tmt@fﬂwﬁa@cﬂw

Pifci?ﬁ%ﬁi&ﬁ’élﬁeu‘fo%%'ﬂﬁ@tﬁ%ﬁa PRiliSAeRAgI than a period which can be

masked by the local real-time information buffering capacity, which may be

very limited fOFSPIGRLH? ?féQ[Ejeasﬂ?Ffﬁl.feth%HIYSW'@Q&@%BH#@WWB’M%%‘@”“ a
AR tyr\weutdinghefuvingimseittie mrﬂwnﬁrtﬁ@dé@a{maﬁ) mmr@ opkimAsaagraph,

i andloss of daigy Relecting stch an interuption may dapen on,a
ype otlhln erruB |ong may Invotve predic ng e perlod o ruptlon the

traear vatioNtbietheaspiting éutiptierofthivabilifscte mum@f@mm@et@ptbe reeaechehraerdfor
9*5%9%5&@@9?95% g2y dimsiaandtsihrair Ry aadd .FB% & ebRimand

e measures is that the source is forced to interrup t transferrin

F%SF&%@?H@M%R%WMF@%H%@QH@@&%Q?&%fEW%”&HWé@t%@@the source,
EpEQEATagCeMasS @uainsaRableselederdingmifyshbasibrradvadtage that

|Snefgrmm|aetlsosn after detecting that said inability has ended.

Small interruptions of the writing function may be masked by the real-time
information buffer. However, the inability to write information is to be detected by predicting
if such interruption will be longer than a period which can be masked by the local real-time
information buffering capacity, which may be very limited for a low cost device. An
interruption exceeding the buffering capacity would otherwise result in overflow of the real-
time information buffer, and loss of data. Detecting such an interruption may depend on a
type of interruption, and may involve predicting the period of interruption, the data rate, the
response time of the source device on the stop command, and other parameters, to allow
timely sending the stop command. The effect of the measures is that the source is forced to

interrupt transferring the real-time information, and resume the data transfer as soon as the
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recording is achieved, i.e. a virtually continuous real-time information
recorded area is provided on the record carrier, even in the presence of local
or temporary interruptions of the writing function. Moreover, the size of the
real-time information buffer in the recordlﬁg 5 device may be small, e.g. just

%Hﬁ@%ﬁ@@?a@ﬁih é‘d&ﬁilé'&ﬁﬂ’@éb?&ﬁ@sm%ﬁﬁﬁ@%fa%dé%@aﬁn@s%d and
recording speed. No Iarge real-time information buffer for longer interruptions

€GN R ITEY AN f4ial ¥ S BRLEGUS S R BIRHG AL GRRTER Bty
mw%gn therecmaycabaqnemdmh&tm@sdaiaocfambbje)mmmenrm itherrepiwods of the

r{.' 0 1 Tﬂl‘?d“"%t% VNG stz 12 3860 gt r]foerﬂﬂ ﬁ n Ba¥er T Ty Hét?e!:%?&ns g

ald has 1o be recorded again or on & ditterent location due to
d@m@m@/ eromalloe wHest siffitisgtiocontingtoaneatimewwrtiaper iffpeniesliar
sdREe é@&%ﬁ&%é&?dﬁi%ﬁ@é&“ﬂlb’l&%@%%@%?@ﬁ%ﬁmm% f%WH?@er
reading. data. For reading usually some real-time information buffering
Bﬁ%ﬂﬂﬁlﬁféc}b‘l‘@ent in the device, which capacity may be shared for

I‘eCOI‘dIng Hmwewedmmbwaﬂmgséde)mﬁummn\g a@crgmotm‘mummgrrmhmg

an exce |onallg Iaﬁ% |me [ for tlon kgﬁjffer wguld be ﬁlﬁeded for

M r i %a en on the record carr € IVENtors %
recordir g onﬁ)ry S note K& invent ofs, many source &Vices are capa &
efeivifatrsyshirmgindsdeay lnﬂmsf@ tonitH ot velebdi etadlas de here e @ sleth®oRin ar on a
%ﬁ%@%tQIﬁﬁﬁbN'ﬂ%o%ﬁﬂﬁ‘Q%&%/ Qr)\&ﬁé?\ SARNGIRITRANY 'Bﬁ Q%‘@e?eﬁl%?& In

mode, and resume data transfer after the resume command ersona
E@Mﬁﬁ%&?%ﬁ@ﬁﬁ%éﬂﬁ%@%@%ﬁ%&ﬂﬂﬁ& H4ing é‘iﬁ?@l@ﬁt@@ H'Hir‘ﬂ% Fea@ng
t@mnmafdwmgmmwém redocmetioforinaieesifee wdpagith intes faesad the
e S AR S RRANS, F  HEepie
|neterru 10N or ering capabl ﬁ?‘l rce qeewCe IS US (]”}8 d %1’]
medim ttetrgetioosfen iexﬂeetlme@id)fdw d@htjmelmﬁmrmhmbwﬁ@nwﬂml@e needed

RSP FRE A rﬁﬁ‘éﬁ%&/%’é‘?ﬁ\/ﬁi@%%@@%ﬁr@é%ex%?eé%‘?é’@&% ayer and

a second recording layer, the control unit is’arranged for said detecting the

FHP%"HBVEﬁ/%%f@&lﬁ@”ﬁﬁ%{t‘%'waﬁ‘fsﬁﬂ%‘?F@Jﬁ%ﬁ%ﬁﬂ’feﬁ@wmﬁn@ FRoEcHogRtKieo

baacorasr eownean é@aqwbn@cbawwgbm@utpwstangomsaﬁ@rregirﬂeem@ﬁnsr@rafter

ifferent recordln %\yer has, to be ('} ed, which transnlan re
€rs9 nal CPRIoU as, sburcg vice W usua@ estf|C|ent
perlociJ exceediig ng the GeA Feart eln ation burfering capaci
mmmtageqﬂaamh@msrealHanavmrmﬁ@psn’rgeeceiriuyanyl@ﬂngdha mitferface and

F&‘Eﬁ’rﬁg A9 SBRGRCTRAMMING HIRAER! ARL.SEHRFLARYRTe IRrBaRRIINSPEAGE dre

evice the control unit is arranged for s etecting the inability by detecting
MWH&@%B‘H%%@WF%&W&%%&dﬂéQQW%FgSPFééé%Naf@Fo@&%f in the
yebiehimy @eere.requires a period exceeding the local real-time information

buffering

In an embodiment of the device, for a record carrier comprising at least a first
recording layer and a second recording layer, the control unit is arranged for said detecting
the inability by detecting that a transition from a current writing position of the beam on a
current recording layer to next writing position of the beam on a different recording layer has
to be performed, which transition requires a period exceeding the local real-time information
buffering capacity. This has the advantage that the user has avail of a single virtually
continuous recording space spanning the first and second layer.

In an embodiment of the device the control unit is arranged for said detecting
the inability by detecting that write errors have occurred which require an error recovery
process, which process requires a period exceeding the local real-time information buffering

capacity. It is noted that error recovery may be organized according to a predefined standard
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capacity. It is noted that error recovery may be organized according to a
predefined standard 4 recording format, which may require (re-)writing data
at different locations on the record carrier or further defect management
operations. Hence, while knowing the recfiired error recovery process, the

HRBbHRGLR MHTH ARER fﬁéﬁr&ﬁﬁ@(’(r@?ﬁhhﬁ resdiciedirieran BEakeRi B HeAE bR

device the control unit is arranged for said sending 5 the stop command
6%[%'@806ﬁ“&@ﬁé&?ﬁ%f%ﬂﬁ@ﬁﬁ"ﬂﬁ%%%ﬁ?ﬂ@sr&ﬂﬂﬁm’i KRRAYIBR e R IESRES
pregeteprooed, tihecishiility Thisritasdbeadvaniegeathat preeliotgency for
ztopp'”g the frap Fﬁéo%frﬁﬁﬁl‘é'ﬁ‘ﬁe BIOK ?%é%ﬁ%?&f‘u‘}ﬁﬁ?gr‘f’éﬁ@eaj*&%%c?ébsr{!}fng
etected, irrespective of the reason or the type of incapability of writing.
Fharaisrqorefeand dasatlsudieiesiaodiudier delness attsrtirgimelidarvainiopubies

EHONEHadRmARRARARAGHRITRR KisHesHARIgy et l‘IPE{PﬁE‘{/’%F%ﬂ)Bﬁ Ithe

by reference. These and other aspects of the invention will be apparent from
HARP oL el MR IFHR T SRTEE S tR S0 RB BRI SISE R g Ty &P ghe
afasxaonphe inphef inbawinityld desiogption and with reference to the
aCCF’mpar.‘y'%@%‘%ﬁV@')P Bidd XVrﬁk'ﬁ i %pr%h&év\%s&eaa‘éé%?@?n%%‘?ﬁer%%’rﬁﬂ%p are
carrier, Figure 2 shows a multilayer optical diS¢, Figure 3 shows a recording
dveitinfoe sppentiedsiaiasrdisgastireal-tiieh infoeatpiviedditerobFicplgesare.
shows a control process for seamlessly recording. In the Figures, elements
which correspond to elements already described have the same reference
numerals. 25 Figure 1 shows a disc-shaped record carrier 11 having a track 9
and a centrafTthgteadd otheeasigeis D snarirerpechi villogosdipareet Wi ansifadidated
ﬁ‘]"r% 2o (s Constiting, S .%%%%988‘%'9(@%{ %g'/ev'v%/ac?#?x%‘q ‘?gi'n“{ Y& tcl)(\?\}(j'ng
ayer. The récord carrier may be an optical disc of’arecordable type, an
Hessriptiensndvdtteetrgabiddrifierapeaiopaayeg sir&ydagsplesvbich recordable

disc are the €3k @@ﬂo@é@\@é—%ﬁe@%&mﬁﬁw and DVD+R, and the DVD
30 RW and DVD-R. The track 9 is indicated by a pre-track structure provided

during manUTii§é DeMEAITHNK R RRHERTHISF; for example a pregroove. The

pregroove erragles FshHeasdiwster diegddadotiovyctinidsaekcSraing o reeRfinmng.
'il;]t{ggn[%ga%oov may be implemented as an indentation or an elevation, or

may condlstt a material having a different optical property than the material
of the pregrobigarerhehpre-oreokrsirpicieass foaseaidestly ferondiddoy regularly

In the Figures, elements which correspond to elements already described have the same

reference numerals.

Figure 1 shows a disc-shaped record carrier 11 having a track 9 and a central
hole 10. The track 9 is arranged in accordance with a spiral pattern of turns constituting
substantially parallel tracks on an information layer. The record carrier may be an optical disc
of a recordable type, and has at least two recordable information layers. Examples of a
recordable disc are the CD-R and CD-RW, and the DVD+RW and DVD+R, and the DVD-
RW and DVD-R. The track 9 is indicated by a pre-track structure provided during
manufacture of the blank record carrier, for example a pregroove. The pregroove enables a
read/write head to follow the track 9 during scanning. The pregroove may be implemented as
an indentation or an elevation, or may consist of a material having a different optical property

than the material of the pregroove. The pre-track structure may also be formed by regularly
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5 spread sub-tracks or pre-pits which periodically cause servo signals to
occur. Recorded information is represented on the layer by optically
detectable marks written along the track by a beam of radiation, usually a
laser beam. The marks are constituted byPvariations of a physical parameter

seharshudave siifprenimatisaliaiRaRyiaa M S IO WedingS Brded in

the form of areas with a reflection coefficient different from their surroundings,
BE AP ISR FSRURTIAG e A4S AU IPUGRHY LS taciab 5By 6t WHERR lengle track
byedexial of iadibiofousuallyareasr hitma Theaoticks akpolatizatio byditidsaon i

R B AP AR R il

riations  in the reflecte
dhe/trianifraseirs el tiotectine eeefdicieohaiiéerentair oo iprbsdedurs T htpined

URRARS AN Y TRANREYARTSEURAIRIGCVIIBD G HASHRARHRETIRANRI Br GHRE form of

information, such as computer data. The system of recording information
aisey P%'I%?té§'ES%?H&EP&S'%FP@&BH@%{%F%WH SHTOHRRIRGS RRIRSd when
recotilapie diaynetb e pacniensitei0f Deingeosdiopthiemdrkvidgretdiistoy variations

re%)rdiﬁg Iag%r called LO gndicatin the layer beinr% first in aloical
1IN INe I, cte eam, Eg variquons In reriecgion. e rec? ﬁarrler mal ei;n endefd |t”|0
recording order) is loCated at a position closer 1o the entrarice face of the

baantedldimb intsaatidvdooedineplayiteqcakodie infariatiote drtbther upfpemaégsr
ingicatesthfdayarclosest to the entrance face of the laser beam, and “lower’
indicates a layer farther away from the entrance face of the laser beam, )
which in pracﬁ@esﬁéﬁmﬂg ERRO N DIFRSTIGHP rSPIEliEs I Rl HUpEh S Rgy HRArTIer
theingaatias efdheyasescatigingivalihthafiestideodtoéngdavaatermapve the
wer layer, while 20 LI and.further upper layers (if.any) are located closer to ., .
Gt Ty W BRI B B e oo o
tecadedinich lpgaitiofOckoser tolths anseeoonthee ob theripdaythad thesdiatdracging lyer

RUREASISA R RIRE Tt erdﬁ#rl"i%ﬁ&até’s BRAGGEIAUREL LIRPRAFERDRH of the
recording layers 40,41 and a substrate layer 44 is shown below the second
RO RERMD B ErTRW RSB Y BN YaTEP Iy Bs ortrrats dageafdbalassr
pesttavh e Se pilaade enlydacrefageof fodbheneaeoselicarrier dasomdie sacond

or lower) recording,layer 41. A laser beam is, shownp in a first state 45 i
R e T S e A
focanbtidbeheppbidgearsNitiitgyare tsatehestréathe aviailzdsleids read-only

Dre-recordedpﬁéﬁ?éz%H&W/@astMBﬁQMieil Eﬁ‘s’PL&Si%%Ofir%t%{%lrmqeraPeY@dgﬁd

disc has recently been proposed, which 30 disc is to be compatible with the

biids ASREPTS\VESIRENA Byshdard fitkliasaRisoh oefs sPystNafErsregerdingdayer.
Tbeatdo I lgenhasparitertomssioni mlaner S0 40 Yd A speeetke IRyer 44 is shown

below the second recording layer 41. The first (or upper) recording layer 40 is located at a
position closer to an entrance face 47 of the record carrier than the second (or lower)
recording layer 41. A laser beam is shown in a first state 45 focused on the LO layer and the
laser beam is shown in a second state 46 focused at the L1 layer.

Multilayer discs are already available as read-only pre-recorded discs, such as
DVD-ROM or DVD-Video. A dual layer DVD+R disc has recently been proposed, which
disc is to be compatible with the dual layer DVD-ROM standard. The reflection levels of
both layers are >18%. The LO layer has a transmission around 50-70 %. A spacer layer
separates the layers with a typical thickness between 30 and 60 um. The L1 layer has a high
reflection and needs to be very sensitive. Also rewritable dual-layer discs are proposed. The

rewritable LO layer has a transmission around 40-60 %. The effective reflection of both
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separates the layers with a typical thickness between 30 and 60 pm. The L1
layer has a high reflection and needs to be very sensitive. Also rewritable
dual-layer discs are proposed. The rewritable LO layer has a transmission
around 40-60 %. The effective reflection &f both 6 layers is typically 7%

RIRRUGR IRy 295 iBh YaIR SR RipRSTRIG:63% pokSHe. (YWhitalRie) aitanle

rewritable optical storage media having 3 or more recording layers are
BB ARl ARl §10rA08 RREIROY EEd RIIMGEERFCLBY Ly RLe SARUT R8I
real t|me mfGlngersha'\headeMng peoicicad wmhlsmmn@ngearﬁlﬁmme

r%%% é’vﬁ% %1 {ﬁ'?éa%%u MR AR th e A e R

or ro mg #1(9 récord arrler a head V8 G rvo Unit 25 for positioning
ﬂﬁér'ﬁééhm@m@waékldarﬁcﬂﬁwmﬂﬂ]{fﬁﬁ@@tmﬂ@hé@@rﬂzaﬂdﬁﬁﬂliﬂa@ﬁzz a

oReamRyEian 95%6?191‘6'&1%%%&%%%6%‘5& iRH HIRRDINGAD 241K d&d22

through optical elements focused to a radiation spot 23 on a track of the
SRR RRHSAIGY 58 i o Boudide AR ESRRIRNE R FdiationPrarg éAdrdtied
by@ga@mtuanmueaa fecysa f@&eraaiﬁtdmdﬁotme)heaﬁmayth@ﬁrtmmaumpmai of
lement the | etectors,as an int ted ur usuall called
O T PO e T R S B s B B oy
thedeplicahede mayneoniahilel thpticahedenen)o frickaber endeietsciare aas@mmiated

gﬁﬁeﬁg%lﬂf %ai@ﬁ%%ﬁd&l Bitltlp %@% %Pﬁﬁ?@&ﬁhl%@ﬁ%%ﬁ@d%%@%me

I|to tics, the beam being transf between both units, e.g. via a mirror.
*P T@Eh%tl‘ﬁb‘? {FEPUSMied %%WHE%WB%B%F%"&S&%W%&%% fB‘?tﬁﬁB\nﬁrﬁ
lb@f@pu&ofrﬁherrafﬂiﬁéwmé@ﬂmmomM tbwam/tl@ﬂleawﬁl lopaid, thedsaandiag
Fgr? ﬁ\lﬁl ator or flnegosmonlngmof th é’,ijurrﬁerrac%lal q'sre%;op R(r)lv% A
center o VYrack ek‘%‘ng actua{or may comprlse OIS Ak ﬁ

faowding agiuagtidar remmerﬁlne)fomwammdmwmera%ﬂ@ea m@i@ﬁb@wg‘» tiisaid

9&94%9& g {ﬁﬂﬁﬁﬂ%tﬁéﬁpﬁﬂtﬂé‘ﬁoﬁ%H é‘gf%‘@' g&%ﬂﬁ ARG RR

by actuator signals from the servo unit 25. For 20 reading the radiation

FENESERIGNS rark- infS RSN REiHALos HRYCOmBArIsy %PH%f@EEB?‘ BharYjae apsetical

etm@fwmyadmdw@elmm@dm@d&ﬁaﬁ@h@m@lagmr@grm@m The
led to nte nit 31 for eraln various

T R e M b Sl SR O s

featisinte Tedatino redlepieddg Shaisfoougied ey ehé dsteviedupytd fntararitac!bivag

B 05%9radlﬁcf%%'EEBGeaH‘tﬁ’et%%dEE%F‘&éHe?&ﬁ{yH@Qc‘ﬂﬂ@?Hn%@ eufied to a

rocessed br}é read processing unit 30 of a usual type including a

H@Hﬁtﬁ?ﬂdl% 1&@?&%@\@9%@'@&&6%“{%9 ﬁbgf@iﬁé{?é"ﬂﬁ@%@ﬂmwnmélgna'
GRRHO kLB sRIh A0 BIOFIS &RCIANG N d FHELSINY. Wk@mmgbﬂaasmaq@pf&mwm

B AR SRl G8IES, 5 CORTRL IR0 AR Ring sgna
33 is processed by read processing unit 30 of a usual type including a demodulator,
deformatter and output unit to retrieve the information. The control unit 20 comprises control
circuitry, for example a microprocessor, a program memory and control gates. The control
unit 20 may also be implemented as a state machine in logic circuits.

The device is provided with recording means for recording information on a
record carrier of a writable or re-writable type. The recording means include an input unit 27,
a formatter 28, a laser unit 29, front-end unit 31 and the head 22 for generating a write beam
of radiation. The formatter 28 is for adding control data and formatting and encoding the data
according to the recording format, e.g. by adding error correction codes (ECC),

synchronizing patterns, interleaving and channel coding. The formatted units comprise
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The device is provided with recording means for recording information on a
30 record carrier of a writable or re-writable type. The recording means
include an input unit 27, a formatter 28, a laser unit 29, front-end unit 31 and
the head 22 for generating a write beam 6f radiation. The formatter 28 is for

ading inesHratioR @R (prmaltineorasheReAE R NS HRIf ARERIANtEQdasd

recordln format, e.g. by adding error_correction codes (ECC), synchronizing
PHEHE! ﬁ‘it‘@ﬂ&&(ﬁﬁ’g of g FRL R 2% ey T RAMRST ARl B M ECH B H dRe7
faldrass dgfiypastioitaid Rserwritten whichreespals dio dasnigiesadiolenntagdns

ﬁ%rﬁg H&Q gct ca t&re?wpo% )é%?e cont_rol of control unit 20. Thg format_ted data

he ou pu t er 28 is passed to the laser unit 29 which
controls the IB&&rtiyosvaforanaiinifighe soHEnkdelice aRsRItEATOIRH Miap iyt BY

ReAMH I FIASESHAB dEIEh FrE Y 66 HRUICS ISR SRINHEShaR %dﬂ)%‘fd%?”é/r%@o or

that may comprise compression means for input signals such as analo
41957 YPRO/BPGRIED A iRES: SHEBM T YTRESIRITIMGSE ShRXHIWIe desc“bed for
aommrrew@amemme(ﬁen\emwleanieambeabfmnmuﬂmmﬂé@%dl@ﬁdﬂw

%r?é}uge)%? %ﬁe* grotépnt%? g/ g%sﬁgpe%ﬂlme In rFr)nattlunft ﬁnotedthat
|nc es a er or tempo arl torlng hereal-time in orma ion.

Hte mesy mmﬂﬂ@ﬂmm@rmmmmg tleddsaife elsrayhelece l9eifbibateentrol unit 20,
SHREAIEEE s @d FoHRnEPPUFRbsEAIL R, a@%@dﬂ@%ﬁ?tﬁh@i%rfméﬁﬁheﬂ{é%%‘a?%n

such as reading real-time information. The input unit 27 processes the audio
%BfBF“x?ﬁ?éH“?oaHﬁ’fﬁsa%q’ﬂﬁfﬁﬂﬁ%ﬁbW'%Hfd‘?faf@?i&%éﬂ‘@ﬁ{é PaFPRGeinetgrmatter
28 eTreadapinoessing mtmmwmwmmﬂammdmraﬁuy@mdmag units.

deCOdmg um]ﬁ] T(}gVICeeﬁ/ Cenh%%e%ri]clnéﬁl?acﬁa%éfgpg rr%gs{fﬁr Olii:’l gl’a -8‘.: 10N and control
information an COﬂtl‘O data etween a source an € recording mean
Hate deivkaraheunesiid deeisccodpledneantidn mqmcmjﬂlittmnf@ffaamﬁemn@d to the

fﬁﬁlttm?Z?W@rﬁﬁ@rﬁ%lthﬁgﬂﬁgﬂl\é{mﬁ 2Ry M@E&qﬁﬁf'ﬁglttf@fﬁpﬂyr@ferrmg

data. The control data include commands according to a predefined protocol
He conpielidad H&%Wnﬁphﬁﬁafm&éﬂﬁ@%%%@%ﬁﬁ@d@%@@%ﬁ%@o' as

§y§l@n@(pﬁé]bve g. an optical 20 disc drive for use in a computer. The control

unit 20 s arrgged fg commUpLCaia il & precessipaunilnAe oSty oo opical
computer system via a's andardlze n ace nan er(fll%c}/élmen ¥ie gew é)
Hsardamgéal asedanstanthritenelbaico fitiobiaitiiflds arnited 1ecordingisiparitiius

[RbGRBRHTIGE MSRe RBE CORNRLLDLEARY 202ddiHRRRIfashgontrol unit

Included’in the device, is arranged to be controlled directly by the user, and to

perform 25 tHeAR freRe DTt firviRsdhagRTahissy st alone unit, for example a

video recording apparatus for consumer use. The control unit 20, or an additional host control
unit included in the device, is arranged to be controlled directly by the user, and to perform
the functions of the file management system.

The control unit 20 is arranged for controlling the recording functions for
performing seamless recording as described below with reference to Figure 4. Alternatively
the controlling functions for seamless recording may partly be performed in a different
processing unit, e.g. in a host computer via a software driver, or via an application software
program provided on a data carrier or via a network such as the internet. The control unit 20
is arranged for controlling the recording of the real-time information as usual. According to
the invention a control process for seamlessly recording is implemented as follows.

Figure 4 shows a control process for seamlessly recording. In a first step REC

41 a recording process for real-time information is started. During recording, in a detection
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The control unit 20 is arranged for controlling the recording functions for
performing seamless recording as described below with reference to Figure
4. Alternatively the controlling functions for seamless recording may partly be
performed in a different processing unit, 8. g. in a host computer via a

ﬁﬂi‘%ﬁf& ﬁ[N@,'? P43 ARhARNEABUSHEWRAE, ﬁosw&gmmmqy 6&?&@6 Alata
carrier or via a network such as the internet. The control unit 20 is arranged

fErLBINGSHITY IR RO &7 BiRD 1AM A S HURH RS H W G A O patiny piLthe
teethemmethaotmhfmlepzemﬂswoncsammhgsetyreecmdgﬁprmemplfemmwm ption

e PS'OW%e@ gkﬁfb O PQN%'JI’& Gised tér?’?n%ﬁ?rl‘? %b’v&?‘f‘e%q(ﬁ?ﬂ}egbﬁ‘.fthe

t a recor process OI’ rea iIme Info matlon IS S

mmdgﬁéftﬁﬂftﬁlﬁﬂgl Oﬁﬂld@éwﬁﬂamf @Maidp el IFINaPACIN AL ZPa IR IFROIABoar@ay
BE@Etatqel, '@fﬂﬁﬁeﬁ 4 hIBdRs LakpBter Hitfen seRsdieriasHen ds COmRIEIRR-

In step INA 42 an interruption to write information on the record carrier is

AR G R IO BURBHR GF AL Ehe TYCEraRtY) BrBudsylar i fadeRrstlisted it
anwmupmte@fE?é@nriﬁwgwﬁumtmrrwjtloastmi@asﬁmtasmnnmbdlnylmemm@Iable
ialemaciap hileos Reriod exceeds e local eat (medaiomation bulerife
capacity. ypeo mterrugt SR 3/ Be éetéjcgea e% W %
Qamemammtémeﬁmrcblqwmmarnnennméle:@rmmtmﬁﬂamaytb@rawameby

ARIFINETIREHES OFRIRRAIGIIAESHIEAIS %P@%H%%Htﬂ%et?p%‘e %%@B%?Qalftlme

an interruption of the writing function will last longer than can be masked

{REARAIRbTE! oA ﬁ*HBPﬁw%fﬁ?H%‘ﬁ?fBﬁﬁ@EﬁEéSHﬁFeﬁ@?"&éﬁ%I%e"}q'§9e%5t°p

Eiﬁ%éﬁdltn&dmmﬁsf@mﬂ@mrméum&meﬂ@aaémgsmmdane&dawnmw&wdrt@ta
3 ounto d s#)m the real-time. mfor atlo buffer.32. a‘{lhe lo

amoun g fs[?ace remalnlqg he rea } e Infor on.bu n es{lmate
Sto have ntiree space Store rea me Information Sfl comin

m‘ therimea féxporrsapiios bistteosda tepdebicteuftetiate atiripaexeapple the
GORMRGNAAY 5 B SIRR &E&%Féﬁrﬂnéro%ﬁ@‘r‘%%@& AP ASSLRRA, hawh

or detectedpdata rate, the amount of storage space remalnlng in the real-time

PO Ao IR ARIRMERCLSRRNSHED 1 SPYRe ﬂﬁY&%f’ thEFIRFASAARY 8RR BHMhe

ivReroftinterenticgtercde rdaptigxaniplmation etectiosonney ke Hased o source

redelermied bulfer thiness diesholdsh expeedad, Islep QR A4 AFEP,
command’is 'se (6] source device via the interface Tor tempaorari al)f/

intesnuiptio e datefor of idealifiribeinfomesttibat feahtitheigtuntsiondsaedsoger
P sRitEFordRYIER. Wl Sioe (GRRMETRERa) R AR bﬁjﬂﬁi%%l?@é

the device may include a 20 transmlssmn‘%;\use detector to identi

MBHASHILRSE (RAIDG RN SRSPARRRRESH %Wr%ﬁ?tf@&'@?eﬁé%@&'dﬂ%
§m§@§@1fg@d@ﬁ¢@amﬁ@aﬁﬁmkm@ll picture during a pause mode

f;'gg(‘jred by {018 RLOP SR s NS R RR R SR E TR e RARRE IR can be
continued, i.e. after detecting that said inability has ended, for example because an error
recovery process has been completed. If so, in a next step RES 46 a resume command is send
to the source for resuming the transfer of real-time information. The recording process is
continued in the detection loop of steps FIN 47, INA 42 and EXC 43.

In an embodiment the control process for seamlessly recording is for a
recording on a multilayer record carrier. The record carrier comprises at least a first recording
layer and a second recording layer, as shown in Figure 2. The control process, in particular
step INA 42, is arranged for said detecting the inability by detecting that a transition from a
current writing position of the beam on a current recording layer to next writing position of

the beam on a different recording layer has to be performed, for example by detecting that the
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processing functions to detect the still picture. In a next step WRIT 45 it is
detected if the writing on the record carrier can be 25 continued, i.e. after
detecting that said inability has ended, for example because an error
recovery process has been completed. If$0, in a next step RES 46 a resume

_(éQr%ﬁﬁﬁ%ﬁs%ﬁGsttﬂﬁgﬁrei%ﬂg& ffPﬁé %HWBB W@_dfﬁ@@ﬁﬂ&ife“rﬁﬁ&sﬁl‘”@@ire at least
information, The recording process is continued in the detection loop of

R IRIHYR) REAS S TRSNENIE AR HERR HBIER RER DS v
seaméesslhg rmmmimefmwa@umgrﬁm@mpamwme teesrg ExCeI3 ddiects
Fror ftgectar eo&%@?%%%ﬁ %%l‘”@é‘in%tﬂ;ﬁt resoding daverand a.s6 %r}ﬁform tion
recor Inél ayer, as own In Figure .yl'%e contro process, In particular step
fvEeqngicapredgodolicshad te reotiod RiesdssloNisganyedeliectnty thtatnahe event of a

TE9ES{RR Fﬁﬁ%&%@?ﬁb‘@émﬁﬁmgwoﬂfdﬁﬁchﬁf&ma‘?ﬂas?t GAE RAY BESPRHREN on

layer to next Wrgtlng position of the beam on a different recording layer has to
BE PUFRIRSG 4510 3 S 1B Bhote L BRI AR iaceS iR eRMarEly i Y
secotecksiine doanaiinrbicea diftrteninayet ayden iisstiteratomtkaaew writing

minlmum %‘?”&’% durl[n which Flata cannot be written, which period may be
osition on'tne di %I’?P] I’?COI‘ mg ia){er. . . . .
nown to exceed the local réal-time information buffering capacity. Hence

the step EXJn3 deteedinérd ihaisentypleptsicesscioupaioriegshit terondiabitinepavithyer
Yélbrxes R e raRydimG: Mﬁ?‘?ﬁ%ﬂ@@ %hbﬁféﬁ[ﬁ?%ﬁ@&@@ﬁ%&&%ﬁ!ﬂd‘ﬂe@ﬁ layer

control process for seamlessly recording in the event of a layer jump may
Elofe PRI g S RN G RIS £ B AR OR 485 e RN L IS

aondhe Cwitely aee@tingdisy eRefsarhRIMoaliprdiercantio)y@rpeassefore start writing
fe%mlggsrll)é {ecordirﬁnr%& send the resume command based on detecting

RattReBEaY i€ 518 illoned on the next writing position on the different

recerd:ﬁ)@ilayémn lést_llﬁanagrdlﬁm hlamr@dih_g @mmmlqnmﬁslssftmﬁqamlessly
reCQrd'lrﬂﬂiglwab'g}Hf'QIW%%d ?&%’9@?%!#%@@%@%%8@&[& BEHRISAG fhay pe much

calibration process on the’second, d ore said sendina the
resumé&vEhihandtieorenerhpldusnipedadhesacand tyeoriolafier rsamoheip of
middle,@igagabine flisQafigasons for calibration at a layer jump before start

writing to the second layer may include: 15 Calibration results may differ.
Uelp BAGhG B ABHS K H‘télsél%ﬁalﬁ}s‘?{‘%Pﬁ%f%@%?@%ﬂﬁﬁ@%%ﬂéﬁf%{a“"” may
Eyechthgetennferaitat emahtjee devitkdriaynhiag@RlY, lokver hanagbptiecoptinemh

' ' t .q. aft rs if] i
R 3R TR o & L R A AR A s on
dvaraeryAtab widRgEdAtPRYEr switching to a physically different layer. Hence a new

calibration for recording parameters such as power may need to be performed on the new
layer.

In an embodiment the interface 34 to be coupled to the source device is a
digital interface supporting a predefined command set, such as IEEE1394 supporting the AV-
C/ICTS commands as described in: “TA Document 2001017 AV/C Tape Recorder/Player
Subunit Specification 2.2” from the 1394 Trade Association, dated Dec 11, 2001. The
document defines a command set for consumer and professional Tape recorder/player
equipment over IEEE Std 1394-1995. The command set makes use of the Function Control
Protocol (FCP) defined by IEC61883, proposed standard for Digital Interface for Consumer
Electronic Audio/Video Equipment, for the transport of Tape recorder/player command
requests and responses. The audio/video devices are implemented as a common unit
architecture within IEEE Std 1394-1995. In particular in section 4.15 PLAY command (on
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20 also change, but for that change a so-called “running OPC', which is an
adaptive optimum power control. However running OPC is designed to work
as long as recording continues on the same layer, but does not cover
switching to a physically different layer. H&nce a new calibration for

Fﬁi@@@!&g R dMgiRs. éﬁﬂélé‘?‘aﬁﬂ‘!&ﬁ{nﬁﬁﬁd@ reesldraPrR Radamad 28 dbenBE VY he
ayer. 25 In an embodiment the interface 34 to be coupled to the source

GEO RTINS ECTHEE PR RS SHRY VA BR EERARI FRRNARY, &ith as
FEEFE\VIEOZ BARISE G0t dodrrEon® cotsapts mendedaritechinth FAORWARD
t 017 AV/C T Pl it Specification 2.2"
At e A SO0 R R B MR PR e
el easaomnfrearol seanfaerratrslivibe andlihricigsjoRedfarably rdéoliaetydtdgaered

EQtﬁG WEARGRE QUGCAERT Rithd a%%%?-b@*ﬂ@e&@ﬂ‘t@%ﬁé’% RS LRFORT the
unction Control Protocol (FCP) defined by IEC61883, proposed standard

for Digft MEPAERUEEdRPUASENERILERS ARt ACrlieIEE S E R I mEame fineriode

transpyy tkilapespeoreaiplageiredmemandareguests and responses. The
audio/video devices are implempjncgeéi_as a comla;aon %\n't architecture within
YR

IEEE $d"9%94 9882 AR BehdAA B APTERTRARATSS Hicates

page 3%ke: alimtdrd thbleed. 23)neelevant commands for digital tape recorders
are defined. . nds, i y/ = P

e ForwalE R EIE i R ARSI R AR R o
apragdNerfaonetisHE tRerrOIRTIARDMaEatnthdhesVRldEOMEsSeARd iatiitfe
cQEpARfa ikt THIRtIEHBIGIGA abthdriial i Ratkag 1S IReFEIHREaMEVia the

frame is sent repeatedly (i.e. a still picture). Preferably, this frame is ignored
SRRt S Lo A o
baseguodeviadiveotiuaénadtfioete inolidiechinrcotaolidatad@atier vietesoatipd iR

BisaSriMesod g@eb‘?&?&%ﬁ%ﬁﬁ Rf%é&%glfhgi%@'ﬁ%«%gﬁmytﬁém%la’%er.

transport mode at ute_ inclu In the meta da ] e transport mo _e
indicates 101panseheidisantt the seelgerAsHies IMayetitsbelmeantreldatnarisdse

AAILG _rﬁ@ iﬁﬂ#ﬁi%ﬁf’trﬁ‘r@rﬁ%&%@%' RdRiAg aﬁﬂﬁiﬁ_ﬁti@ﬁ%f%ﬁs@iﬁ%ﬂb f&rtype of
real-time information, e.g. the well known SCART interface supporting a

A8 R S REIEIP IRURE U PAHRE Rl ge A AeRAa RIS AR SRe T4 9FRe
Seefeadlddl, KB Bregminigndreg bjhbeaetpthimgeleoidingplievice ksemshiositoagnaare:

10 PRU RIS & AR e AROBSL RIGTRSBINRIONILE SRR
an input ICe IS Via a So-Called'| laster. The recording device can send

IR codpausinghisnipdavirsyide anadpisioRabhesies after sending the command real-time
information may still be accepted. This may result in a short freeze during playback,
but no data is lost

e Comparing the real-time information, e.g. video comparison with hardware
processing support. This may result in a seamless link, i.e. no freeze. There may be a
(coincidental) case that an intentionally repeated image is skipped. However, the
probability thereof seems to be very low, in particular when the comparing is
activated only after sending the stop command.

In an embodiment the control process for seamlessly recording is arranged for
said detecting the inability by detecting that write errors have occurred. Write errors may
result in writing the same data again on a different location, or in adding some defect
management data to a defect management area on a predefined location on the record carrier.

Hence for recovering from the write errors an error recovery process is performed, which
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In an embodiment the source device may not include control data with the
real-time information transmitted, thereby lacking an indication of pause
mode or type of data transfer. While in pause, the source device may
repeatedly display the same image. 20 P¥éferably, this image is ignored by

Hr6cEaerIglintesdestare ) RIR0E IR ANRES WitindWATR-8R% inRiFROIIVORRAhe

Input after sending the command to stop the source device (i.e. pausing
TRERML DRI PYCRRTS Rk elitioee ARaFaaiini Ry TRENGSRRACNG thesoHFFRdevice
isfiorvegiaosednsyissilibed aboepted. This may result i |n a short freeze during

playback, byl 0 JaiR IoN #2 SOMNANNLIYS (EakING ROMAION, ke for

video comparison wi ware proc ssmg suppo s may r

seidsrledisdifile, dten pTTRASLDaTI0R dRRYtNG auf(f@bfndrwémélyh@agaﬂme an
iﬂ?@ﬂﬁ&ﬂﬁ‘“bfu‘f?é?eﬁt%%@@%ﬂ%‘ﬁ%ﬁﬁ# 61’9&Y§Yr?fhé*?@alRfﬂ@%‘é‘l‘bﬁ&h@ﬁ%fffer 32

seems to be very low, in particular when the comparing is activated only

ARG tRI- éiB‘stc‘!ﬁ‘im&HB IBHARLeh 'aR B BRASHE thiO WBYRFof hﬁr‘?ﬁﬁ%@?” of

faisrgdessty egarehgiledfrangetdingsnid tleteatingd hefonabidly kyffer is filled
et ctln th t rite err ccurred rror sult i t|n

g egsoa/r%epée ata amaPﬁdoﬁrgsﬁa%ﬁenmlarlatlg]r? JgEr ih'add ing g!ls,}cé)fme de afb '\{i[/ Wit

manbeyeeried ﬂata d@t%:fd@‘élmtmﬁHH@dﬁVémfaf@aQahmrmﬂ@fm%@mdnéfﬁb 9@

HafolP S prederiiGhed 1RRSRIAY HGEAYRUNGAETRHIRBING B EEIRFS ANIREEthe seamless

recovery process is performed, which 11 process requires a recovery period

fﬁ%%!&%l?%%ﬁ%ﬁ H&%P?é%‘?%ﬂﬂ?é"?ﬁ?&?ﬁ%%%ﬁ@ﬁ'}ﬁé”’r%&@\'?@n‘ﬁ)’ MG

areeedivdhe ﬂm:mbm@hhmef imkoboTFesianl h%ﬁeﬁmb@apmt&eg@maﬂwmmamdqaat a
is t{) bF rpause aq above. In an fem odiment the co rocels
articula %g P in erru |ono he Wr|t| has re dy eercllesa |she xamge only
or seamlessly recording Is arrange said sending o co
da@@@aﬁef&et@aﬁn@gelmﬂiﬂepﬁ@ﬂhﬁéﬁ@@é&h@meMm@tlmﬁmﬁanwMnsﬁf@rm@ﬂstored,

mt%;@aé{)@eagg%%ggga%%tg&]mﬁé%ipformation buffer 32 normally

varies, e.g. due to variations in transfer rate or'data rate. However, the

detection of fMHISHE) %WM@WB\%@@W@@W&%‘P&%‘E@%M@Wfﬁ@%&smgua'

laﬁ@rmt@nd@scﬁaamﬁlMatcstalp@w@wed@twmmdﬁfalaﬁm{db|§lramlaﬂyr &rd
detection Rf end of thF inapility to write 10 m?{ a erived frop (aetectlna%t j"
ica C er

Ca r ?rrlsgsf‘éveqsorlgfhangeaaf PPne in 8rrdrrsla'%1091n% r goesscgemvg a prec?e%erml
tupeﬂﬁmrmﬁlmmmmsemét@tmw su&dsuiffen foldnewpsaheisawitikgseapability,

ESEHRG PRfGRRIIRYLe-AORRSME M ah IR AE Rl e RS ﬂfeEHSdWaW ijy'8

write. Alternatively, the monitoring of the buffer fullness may be made
ARGt & dpsperagpqyint of video content formatted according to predefined video

specifications is available on a source device (e.g. HDD), and has to be copied to a dual-layer
recordable disc. For example DVD-Video content might have been created by a software
tool, or might have been copied earlier from a dual-layer DVD-Video disc.

It is noted, that in this document the word ‘comprising’ does not exclude the
presence of other elements or steps than those listed and the word ‘a’ or “an’ preceding an
element does not exclude the presence of a plurality of such elements, that any reference
signs do not limit the scope of the claims, that the invention may be implemented by means
of both hardware and software, and that several ‘means’ or ‘units’ may be represented by the
same item of hardware or software. Further, the scope of the invention is not limited to the
embodiments, and the invention lies in each and every novel feature or combination of

features described above.
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particular type of interruption of the writing has already been established. For
example, only 15 during a defect management process the real-time
information buffer fullness is monitored, the source device being paused if
both conditions apply. Although the inverifon has been mainly explained by
epnRAdenents using dual layer optical discs having spiral shaped tracks, the
invention is also suitable for other record carriers such as rectangular optical
cards, magneto-optical discs, magnetic discs or any other 20 type of
information storage system that may suffer from interruptions in writing
capability, e.g. due to a multitude of recordable layers. Furthermore the
proposed methods can also be applied when a single large amount of video
gontent formagted a{:cording to Ipr?(ffg.efinx-:'(ij vidc?o specifications is avai{abl(e

h a source vice (@. 5 RIBBY SRS HR PR AT QLT Igy ) & tréckon a
recorizplaydisda FoeanafptikalaD-Video content might have been created

%a&p&v&gﬁ%ggﬁ?ol, or might have been copied earlier from a dual-layer
DVD-Video disc. Itis noted, that in this document the word “comprising' does

NERCEYENTBEHTS TRFEeEheBGreatHEPRIBIRIEMUONr WHIR rsar thp B anst & iyAga head
the) warshoaidng @ preeedingialbelameniaiars nabexaiededergeegence of a

lurality of I ts, that ' d t limit th f
ARG (R HULH S ) e AT Red By YR G ond e
revldvagereack software, and that several ‘means' or “units' may be

repIESANEH YIRS HED R RANATE AL SRtaTRn TR RgoPe of

the invention is not limited to the 'embodiments, and the invention lies’in each
HRYEDEAPTRIVIEE WHENS TBREMbination of features described above. 12
EHaAYERzdd lRevdee for recording real-time information on a record carrier in a

track di [ f radiation, th ' ising, -
T A Yo L GrANS TS SHen SN PELI R G
anclude a head 5 (22) for providing the beam of radiation and a real-time

&ﬂ;%e;ﬂaﬂpm@qﬁfsﬁgﬁggd fo?MHFf%rfgétiﬁéﬁlﬁe)tcﬁgrraéa?fﬂﬁﬁ‘é‘%?&ﬁﬁ%%ﬁ{?r of real-time

Information between a source an Ing means, and - a control unit
(Z@)%K‘%Fﬁfé‘?éﬁ@f&i‘ﬁ@%@fr@QIWﬁiﬁég rﬁ%ﬁmﬁ@n,i%Bmmwaﬁﬁ@formation on the
vatertLeiinastef Aerabrectanttiembcilrehanastpigeshidinifering capacity of the
real-time information buffer,

- sending a stop command to the source for temporarily interrupting the transfer of real-time
information from the source, and

- sending a resume command to the source for resuming the transfer of real-time information

after detecting that said inability has ended.

2. Device as claimed in claim 1, wherein the record carrier comprises at least a
first recording layer (40) and a second recording layer (41), and the control unit (20) is
arranged for said detecting the inability by detecting that a transition from a current writing
position of the beam on a current recording layer to next writing position of the beam on a
different recording layer has to be performed, which transition requires a period exceeding

the local real-time information buffering capacity.
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the interface is arranged for transfer of control data, the control data including
commands, and the control unit is arranged for, while recording the real-time
information, - detecting, for an interruption of the writing function, an inability
to write information on the 15 record carker for a period exceeding a local
geal-t_i me infoRALoR RISBENH cRRRSHPER tﬁ@%bﬁﬁbﬁ;’ dﬁf%ﬁﬁ?@%’r%@@ for said
sendln% a stop command to the source for temporarily interrupting the
§RA41R 15 ORI MBS B 08 HeFETHNh U AL EAa AP PeehiiiEr] PR dhfngurrent
eaodiag thyerthedoumednr sesinithg teeitrensienaideadetirae defatingticn t20
er detectin id inability has .ended. 2. ' s.Clai in claim 1,
B SRRl SR PR e SRR BRI (20) and
a secqnd reco_rdin_g_ layer (41), gnd the control_u_nit (20) is arranged fqr said
detecting theripaklity BifRtERG NSt AERNSIHOBMABN dhRYHHMH WriligeddBr

position of the beam on a current recording layer to next writing position of
SEERY 8173k DERHRRMPIRE ARG IR HAYES BRIPR FRIRRIG NG e tP4MSition
vefues a period exceeding the local real-time information buffering

capacity. 13 3. Device as claimed in claim 2, wherein the control unit (20) is
arranged for said sending the stop command based on detecting that last

Bata has bedpevideahotainiae ioutedmt L raderein g tssantrelnib(Adrisaicheegtdiersaid
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next writing position on the different recording layer 5 4. Device as claimed in
EBEYEYY, RIPRSRSIVIHEN RBATRST (RAI[CDT REAPA:AYGERH iR thrleerhifal e R EmRg P
pudeeisg capibiydifferent layer before said sending the resume command. 10

5. Device as claimed in claim 1, wherein the control unit (20) is arranged for
said detecting the inability by detecting that write errors have occurred which
fequire an ermviceceviainpidoetmilhiwheptindbs saeitlitedt £2pkis@dranged for said
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claimed in claim 1, wherein the control unit (20) is arranged for said sending
fvéfergpovemrReiE BRI Bree¥ecting buffer fullness of the real-time

information buffer above a predetermined threshold.

7. Device as claimed in claims 1, wherein the control unit (20) is arranged for
said sending the resume command based on detecting buffer fullness below a predetermined
threshold.

8. Method of recording real-time information continuously transferred from a
source on a record carrier in a track on a recording layer via a beam of radiation,
characterized in that the method comprises, while recording the real-time information,

- detecting, for an interruption of the writing function, an inability to write information on the
record carrier for a period exceeding a local real-time information buffering capacity,

- sending a stop command to the source for temporarily interrupting transfer of real-time
information from the source, and

- sending a resume command to the source for resuming the transfer of real-time information

after detecting that said inability has ended.

9. Method as claimed in claim 8, wherein the record carrier comprises at least a

first recording layer (40) and a second recording layer (41), and said detecting the inability



7. Device as claimed in claims 1, wherein the control unit (20) is arranged for
20 said sending the resume command based on detecting buffer fullness
below a predetermined threshold. 8. Method of recording real-time
information continuously transferred fromt4 source on a record carrier in a
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method comprises, while recording the real-time information, - detecting, for
I IS oSR R BCRIRABRINS PSRRI WTRREL TrARTS Kb A De
peciorchedrrier for a period exceeding a local real-time information buffering
capacity, - sending a stop command to the source for temporarily interrupting
transfer of real-time information from the source, and 30 - sending a resume
é8mmand to @eaBuigrdeoRMERIAtAG oh ccoriAkie indPiBaliame!isfopregtRin is
afianfrtestingdnalsaicinab fidrasenriethod ;Mathackas Qlaimedrig claim 8,
wherein the record carrier comprises at least a first recording layer (40) and
a second recording layer (41), and said detecting the inability 14 comprises
detecting that a transition from a current writing position of the beam on a
current recording layer to next writing position of the beam on a different
recording layer has to be performed. 5 10. Computer program product for
recording information, which program is operative to cause a processor to
perform the method as claimed in claim 8 or 9.





