1 8 March 2004 Apparatus and method for scanning a rotating information carrier. The invention
relates to an apparatus for scanning a rotating information carrier, which information carrier has
mutually substantially parallel tracks for the recording of information, which apparatus includes a
transducer for scanning the information carrier and génerating a position signal whitMis-¢hdioative of
the position of a scanning point of the 5 information cayrier, which point is scanned by the transducer,
means for BRATHY ! kAL G AEGUR % AR e HE Tor moving the scanning point
radially with respect to the axis. The invention further relates to a method for scanning a rotating
information carrier. 10 Such an apparatus is known from US 5,321,676. The known apparatus has
coarse positioning means in the form of a slide carrying the transducer and a motor for driving the
slide and has fine positioning means for positioning the scanning point with respect to the 15
transducer. The apparatus is suitable for reading information carriers having tracks which together
form a spiral. In the known apparatus the scanning means cause the scanning point to follow the
track. For this purpose,The ipeosititvh ofthesfivapasiieningoneanimis cotiaatag wontnaly cAsison as

a signal indjcative of the positign of the fine positioning means_ exceeds.a threshold.value the
et R e T Gy B S U IS S T PR IS e crarting
point of thiafdegeioaraillyi clogspanithaie link:samentangentials posiiQniasitierseaion 0grSpoinld takes
some time, hereinafter referred to as rotational.latency. time, until the rotational pasition,of the starting
Doint andt BRAE BT < T LA SOl T P A R SR Rt I cesired to
have £ mihifoahnoiationaldgtehtyhtpuiat 25staisnad Bpjactnhtidadanenton formrayiide ancapparatus and a
method which enable the rotational IaIen('x:Iy time to be reduce%. To this end, thearﬁ’o aratLE, in
g RLFTRY

accordancB Wt iFVESHBROL! RS EnENI BTSN BRY ISP AFATAT AR BY SH8 in which
during readipgamnelthe axiting of a continuous 2 8 March 2004

The invention further relates to a method for scanning a rotating information

carrier.

10

Such an apparatus is known from US 5,321,676. The known apparatus has
coarse positioning means in the form of a slide carrying the transducer and a motor for driving
the slide and has fine positioning means for positioning the scanning point with respect to the

15  transducer. The apparatus is suitable for reading information carriers having tracks which
together form a spiral. In the known apparatus the scanning means cause the scanning point to
follow the track. For this purpose, the position of the fine positioning means is corrected
continually. As soon as a signal indicative of the position of the fine positioning means
exceeds a threshold value the transducer is moved stepwise. When a command is given to read

20  and/or write a file the starting point of the file generally does not have the same tangential
position as the scanning spot. It takes some time, hereinafter referred to as rotational latency
time, until the rotational position of the starting point and that of the scanning point coincide.

However, during reading and/or writing it is desired to have a minimal rotational latency time.

25
It is an object of the invention to provide an apparatus and a method which
enable the rotational latency time to be reduced.
To this end, the apparatus in accordance with the invention is characterized in

that the apparatus has a scanning mode in which during reading and/or writing of a continuous



file the scanning point is moved both from one track to another track in a first radial direction and from
one track to another track in a second radial direction opposite thereto. In the method in accordance
with the invention, for scanning a rotating information carrier, which information carrier has mutually
substantially parallel tracks for the 5 recording of infokmation, a signal is generated8\WinlH0tdicative
of the position of a scanning point of the information carrier, the information ci%rgl%gb'lgirﬁg rotated about

an axis and 38 SCHHNSPBBIhEIBMG hRVB G HLCaf AU AUVETSEEE the HigiRBd
comprisesiad SeANBINGLAENR imvihighiduking s sading Rad/odivedting efpsentinueds file the scanning
point is moved both from one tr%mto another traclétll'%r}] a first radial direction and from one track to 10
another track in a secotd PSdiAT BRE S8R SFHHS T MR IBEI T RHE L AP SRIRIARA TREWSthod in

accordanggfditintivn eweetionhieAdimgrmanisacuridn g affiledalorsdtiontsisiariedlal thelkangansal

osition of the information carrier 15 which instantapeously coincides with the tangential position of the
oottt e R e e RN ot el
there is npsatadionel indéemay sinartitowhyenféhat shay bR ebldtgneydicdeblbuing teading ard/or writing
of the file. As a rule,.it is favorable to effect reading in accordance. with said scanning mode if the
informatict S B RS A LS e TS S BTora M EIRRHUSIHBERIA 20 of the
starting pauanafripentié:iasvbarhewithindidnaage af shaisgamirgmpintul ifdohbsdwidddpaifrom US

5,570, a method%(if krgé)ﬁ/n for reducing the ﬁf\ill}?ra%lg rot io?aléﬁﬂig.c%/ﬁtimeﬁao%?is method {he access
time is calSUTEE RR HitfrB AP S8 TR NS ERDH BB R At eA SRYERTEPSOMSs. Within
each ©f saicbzremek iarescdsibiadmineddhiah oppdsad daghrd within the time interval required for the
rotation of the 25 relevant tangential zone to the transducer. Subsequently, the command having the
smallest rotational latency time is selected from queue of commands. This latency time is the sum of
the times required for a radial and a tangential excursion. The known method is only suitable for the
situation that there are ti:lif{ rent search Cé)t man s.cf—loweve& it is al%l? esirable to _minimize the time
required for reading in N ERPHT AT |seorr11lﬁ/ e L85 R AR ARG ! NOrESVER it1S to be noted
that from bifsl/o;28d318%bod fileihbdisakinows istanthicht thiocks aitinfgronaiioroéther @dordedidn tavecse order
on the '”f‘%&m@? ?&%%EQ‘%@&T#%@%BC?&T%%?tﬂéat%%%%nc%[%‘f AINSYSIEM already reads i Riack having
a higher block number

upon reception of the command in said scanning mode. Consequently, there is no rotational

latency time. However, there may be a latency time during reading and/or writing of the file.

As arule, it is favorable to effect reading in accordance with said scanning mode if the

information carrier should traverse a comparatively large angle before the tangential position
20  of the starting point of the file has come within the range of the scanning point.

It is to be noted that from US 5,570, a method is known for reducing the

average rotational latency time. In this method the access time is calculated for different files.

The information carrier is then divided into tangential zones. Within each of said zones an area

is determined that can be reached within the time interval required for the rotation of the
25  relevant tangential zone to the transducer. Subsequently, the command having the smallest

rotational latency time is selected from queue of commands. This latency time is the sum of

the times required for a radial and a tangential excursion. The known method is only suitable

for the situation that there are different search commands. However, it is also desirable to

minimize the time required for reading in the case that there is only one search command.
30 Moreover, it is to be noted that from US 5,283,875 a method is know in which

blocks of information are recorded in reverse order on the information carrier. Thus, it

achieved that the operating system already reads in blocks having a higher block number

during the rotational latency time. However, this method does not provide a solution in the



during the rotational latency time. However, this method does not provide a solution in the 3 8 March
2004 case that a track has been inscribed only partly. Said method does not lead to a reduction of the
rotational latency time when applied to information carriers written in a customary manner. A variant of
the method in accordance with the invention is chara@erized in that in said scannirgyVocle 2be4

scanning point moves one time in the ,firqség(r%%fial direction and 5 ﬁubseque%tilé){r moveé moreﬁ%ét dually in

the secontPPSdAT AifESiot S RSRVAS IR A NP AL sy BT S bt FROYERRB M5 tBE the

scanning painfoak raahisednyiebn Gppiidauie s foranlowames s ansyeiHocARRASY Marast of the
method in accordance with the invElgtion is C aractegj% during every revolution the scanning

ed intha
point jumps from one trackfPARSHART PSOthIRRECE P§Fr‘§&gf PRYGBHORNS FOABLF T R hCK to
another trackaid teenseeontaadial dhsastionpdihis@idanhenaas thtofimatianstdaasiosual as

video/audio streams to be made available rapidly. An apparatus in accgrdance with the invention can
choose erHWﬁ%“\?BH?SE%WﬁHH%‘E?sgﬁ?d;@JE'r&é <SGRBS SRR HGRTLEon carrer o

can scan thie st ehenaiéo maatrripentoneaiiondiheaonetincp sequantiallrcihe tiaice from the

different variants of the {nethod in accordance with the invention and the conventional method may

depend, fS?%t%g’ﬂﬁtﬁFet,ooan PEROPE S IRE Wpe of information carrier (spiral /circular tracks), the

instantaneous position afibiedniarinationieamehod atidecsrdhect argdileamanddhes permmissiiaipower

consumption dugnﬁ the displacement of the transducer, The i%formation 0 carrieé m\}?‘;)é e s%nned for
v g With'the

example i AP AUERE S SRS AR SENG SRR BPHE O R HATF iR nge of
the transdiise rathialhissiti@tiondthengdSiom rotatinieal tatendyertimaekwh ehcthe eaahvehilodiaddriethod is
used. There are several possihilities .of storing information o information carrier. Thfei formation
may be SR TP ELEHPIE: HICRRAGROHEAIN SPA BoILay LB A8 Pttt THLAEks may be
separate amgldigncentric with respect to one another but alternatively they may together form a spiral.

The method is particulagl sutable.for an, information canier 45 proposed n he fomat & BVD-RAM.
in which the tracks are divided" g Settors aving a header, sectors 0 mu?uaﬂy a jacen(futracks
having mutigditydthi@a aaenedance with the invention to scan the information carrier or can scan the
15  information carrier in a conventional manner, i.e. sequentially. The choice from the different
variants of the method in accordance with the invention and the conventional method may
depend, for example, on the type of file, the type of information carrier (spiral /circular tracks),
the instantaneous position of the information carrier relative to the transducer, and the
permissible power consumption during the displacement of the transducer. The information
20  carrier may be scanned for example in a conventional manner if the starting position of the file
nearly coincides with the range of the transducer. In this situation there is no rotational latency
time when the conventional method is used.
There are several possibilities of storing information on an information carrier.
The information may be stored, for example, as a magnetically or an optically detectable
25  pattern. The tracks may be separate and concentric with respect to one another but
alternatively they may together form a spiral. The method is particularly suitable for an
information carrier as proposed in the format-C DVD-RAM, in which the tracks are divided
into sectors having a header, sectors of mutually adjacent tracks having mutually the same
tangential boundaries. Since mutually adjacent sectors have the same tangential boundaries the
30  transducer can directly read a following sector upon a radial displacement at the end of a
sector.

The file to be read or written is for example a data file, an audio file or a video

file or it includes information referring to other files.



tangential boundaries. Since mutually adjacent sectors have the same tangential boundaries the 30
transducer can directly read a following sector upon a radial displacement at the end of a sector. The
file to be read or written is for example a data file, an audio file or a video file or it includes information
referring to other files. 4 8 March 2004 In an attractivé embodiment the apparatus lsaslardiuffiens
coupled to the transducer. This allows information of a file read from the informeat:on carrier in said

scanning mode to be MAAB YAREKfEEHR2P BT ha PBPAET LHRS RIS ARBRI TR AN available in a

sequentiatrarderider VEnN raRgediifdheatitdesfia wWaiekhi feow ttienndniedhen rigreatiomipsciaminA
favorable embodiment of the ’%% aratus in acc_oi;dance leh the invention js characterized in that the

means forMEGiPIRASAHRHE IR STAUAP AT ASE R AL R LR D dbaralaPlsdRiBning

means angbinen feisiianing voeansgidiping teden iadjacanitrackibenenedfeciestiimtiedingdnasitioning
meani. Ttr%s aIIowséum%sF%o be made rapidI%/ using little, power, 10These as well as other aspects of
the inventior AT FELRIBGEFH HOPE HAH Wi ATEPET IS TV B ARY SRR OTH B PARS 1
invention, figiue: mshoybdan@ntpadimeniihapappaidls iviaceepiance thithhRanthidgumadeshows a
variant of a method in accord éme with the invention, Fi%ure 3A shaws a first En ormation %%r ier, for

which a pRET TSR BB ARG BT S FRES - ALETIPE Th AR KHAF ARG AT ention

is indicateic Fige pp3Boaiaphiealy. rEpikestnts ompelationshigenapidtending tadiaponerdinate (R) of the

scanning point and the angle ((x) traversed by the first information carrier for the 20 path shown in

Figure 3A, Figure 3C graphically represents the relationship between the radial coordinate (R) of the

scarring point and the angle ((x) traversed by the first information carrier shown in Figure 3A in the

case of a conventional method, Figure 3D shows a fjrst information carriey, for which a path followed
e ealasoin s Hieds btk

by the 25 scanning poi ?ﬁetﬁ%’\gg P Fh AR AOEJRYSAR_ Wi %H?gnnllsn?ﬁ & , Figure
4A showsveitbaeedndricdamiadidrmeaigerTfanaviohiageath followed by the scanning point in the case of
a method in accordanC%i\/gvgr% tiﬂlﬁ"ll(l)qv\v/se gltlioerr]n.soi 1%1%1?‘}%?’% apparatus in accordance with the
invention,
15 Figure 2 shows a variant of a method in accordance with the invention,
Figure 3A shows a first information carrier, for which a path followed by the scanning point in
the case of a method in accordance with the invention is indicated,
Figure 3B graphically represents the relationship between the radial coordinate
(R) of the scanning point and the angle (o) traversed by the first information carrier for the
20  path shown in Figure 3A,
Figure 3C graphically represents the relationship between the radial coordinate
(R) of the scanning point and the angle (o) traversed by the first information carrier shown in
Figure 3A in the case of a conventional method,
Figure 3D shows a first information carrier, for which a path followed by the
25  scanning point in the case of a method in accordance with the invention is indicated,
Figure 4A shows a second information carrier, for which a path followed by the
scanning point in the case of a method in accordance with the invention is indicated,
Figure 4B graphically represents the relationship between the radial coordinate
(R) of the scanning point and the angle (o) traversed by the first information carrier for the
30  path shown in Figure 4A,
Figure 5 graphically represents the relationship between the radial coordinate

(R) of the scanning point and the angle (o) traversed by the first information carrier shown in

Figure 3A in the case of another method in accordance with the invention,



Figure 4B graphically represents the relationship between the radial coordinate (R) of the scanning
point and the angle ((x) traversed by the first information carrier for the 30 path shown in Figure 4A,
Figure 5 graphically represents the relationship between the radial coordinate (R) of the scanning
point and the angle ((x) traversed by the first informattn carrier shown in Figure 34 iNilneh 8 of
another method in accardance with the invention, 5 8 March 2004 Figure 6A shO\é\f/ﬁ a second

information carrier, for Wt £ DatPoHBWRES Sy THE AL SETHEI{Th YEcEaAsRadh LllRKEr ethbd in

accordangeanitih gheinventiercisdndisadech: nighod GBaacaphisadlwiepieseRisthe ielriionsbip between
the radial coordinate (R) of the scanning point and the angle ((x) traversed by the jnformation carrier
for the path 5 shown in @HFeggAg.rﬁ? ly E%W&‘Hﬁa%‘&ﬁaﬁ{%’é H@alé%‘%?fﬁa%ﬁ%dfﬁl RAHG Snd/or

writing infRMAtRe fEamiaptsomtkating ifermatjem cawian. thbmanpaittuchararbiamedaeer 5 for 10
the generation of a position signal Id. This signal provides an indication of a position of a scanning

point B scEMYEY By I8 QAsducer 5. In one example the information carrier is a magnetic information
carrier. In that case the transducer is, for example, a magnetic head which generates an electric
signal in response to a magnetic pattern recorded on the information carrier. In the present example
the information carrier 1 is an optical information 15 carrier. The transducer 5 has, for example,

means for imaging a ragigtipnbgamWsaniegthanipfRampatian saireisifanddapans s detrating radiation
reflected from the information carrier. The apparatus 1 includes a motor 4 which forms means for

rotating the iPEBRHARIPRLPHE A refpting ometonmisrrsdsdhecraate i hrtrdirasdige?, Which is
drivan by sslidadneiat dia pisishaltikhailide Blidaitntheshadbd Gnainditad slide Mpotafidd Josm coarse
positioning means. 20 The apparatus further has fine positioning means 8, which enable small

excursionSARIRE BREH SERRBS: &Y (0 HEaRsie fapidi Ohex M bt SR TP P R Bk S for rotating

the informatigrkarmigrharencantiollad becsantieltimiéded Refinexaagitioningsieasheare
controlled by@servo control 9 and the cantrol unit 12. With the aid of the fine positioning means 8 and

the coars&' BEAESAMELALHLCF oS I#1aHB LSRARMJLOMPEIEHR RALHIBYEPFATHAR 55 with respect to

the axis 3information carrier. In the present example the information carrier 1 is an optical information

15  carrier. The transducer 5 has, for example, means for imaging a radiation beam onto the
information carrier 1 and means for detecting radiation reflected from the information carrier.
The apparatus 1 includes a motor 4 which forms means for rotating the information carrier 1
about an axis 3. The transducer 5 is carried by a slide 7, which is driven by a slide motor 11
via shaft 10. The slide 7, the shaft 10 and the slide motor 11 form coarse positioning means.

20  The apparatus further has fine positioning means 8, which enable small excursions of the
scanning point 6 to be made rapidly. The slide motor 11 and the motor for rotating the
information carrier 1 are controlled by a control unit 12. The fine positioning means 8 are
controlled by a servo control 9 and the control unit 12. With the aid of the fine positioning
means 8 and the coarse positioning means 7, 10, 11 the scanning point 6 can be moved radially

25  with respect to the axis 3.

The apparatus shown in Figure 1 has a buffer 13 for receiving a write signal Sw
and for applying the information provided by the write signal to the transducer in an order
which corresponds to the order in which it is written onto the information carrier. The
apparatus further has a buffer 14 for receiving a signal read by the transducer and for

30  arranging the information furnished by this signal in a sequential order. Both buffers are
controlled by the control unit 12.

The invention relates to a method of scanning the information carrier when

information is read and/or written. This can be realized by basically conventional means as

shown in Figure 1. Therefore, the means shown do not require any further information.



The apparatus shown in Figure 1 has a buffer 13 for receiving a write signal Sw and for applying the
information provided by the write signal to the transducer in an order which corresponds to the order
in which it is written onto the information carrier. The apparatus further has a buffer 14 for receiving a
signal read by the transducer and for 30 arranging the&information furnished by this Sigiaatir2604
sequential order. Both buffers are ,cci)l‘%r‘olled by the control unit 12. The invention relates to a method

of scanning the informalish'BAPAET MAEHCISHAABANLSERAE ShATSHIrRARE FPRETBL BE realized by

basically cepyeRtionaMeRnsmasnsheW#dred enlmdhedefdlay e dneains sShPuguRnot require any
further information. 6 8 March 2004 Thed[}r%anner in which information is read or, written_in the

apparatus in accordance it hEPRRANS KL FabehR aom IQETsAR YerarEnge el 2. Atter

the appargtdshasseeeeived R eameaand foureading aiedbRdm{de F fifsk RO PIL BRI, 2045
carried out to determine the coordinates of the starting position (RB, (xB) 5 of the file and the

coordinaté$ Brethitcand ths<ineribrise ¢fithgrend pes)tirEohibedidetier sib Rorvp s Bfite relevant
positions, i & 185 HistaPag OLRE AQIRR IS, e AUSRahbe o IARIBBLESOBRNERLS (8B (<E) of a

position are defined as the angle to be traversed in the direction of rotation of the information carrier 1

until the réiegantigositme ey wiitmiromide @psn’ﬁers_@mﬁﬁﬁgqﬁoaﬁtt:hméa@a m@qawwédnd'pogram
section 3Q;fhe SGABRIIGLMRAS I LA RAERREAMCE IR WRISHHDGIUE.5: o?ﬁ&ﬁ%s"&%iﬁ%ﬂ?&&@se”-

The choice may depend, for example, on the type of file, the type of information carrier (spiral/circular
tracks), thécipetanizgeouk. pogitubsodubet Feorndpiogrenrsestioh? bebpecanoitienedesducer, and the

permissible ARWRCCNSY WRIANAHERG e KlsRIACS NI i@“&H@éﬁ?%%eJhdfc%rﬂ}’a? §paflaresational

latency time is required before the starting position (RB, (XB) of the file has come 15 within the range

of the scaﬁ*ﬁﬁg’bom &eth@?xﬂf@?@eﬁ@@d@@@@ﬂﬂﬁd%@@@wﬁﬁﬁé@ﬁ@hmr Tlfh%fﬁrd@?am section 40
causes the, e, 1006, FERA AT IERN SERYRFAHAIYIHAGCOIIARCE thtShsaanring made. This

scanning mode will not be described in further detail because'it is a customary method of scanning. If

a longer r@mmlpl_awmwmé@a@m&d}@ &iao&@s_rm?gt sﬁﬂmdra(lls@pexdf @fl_th@ fiteaid within the
range of the SEANMNER 'Hrﬁegéo _S%éﬁlgfﬁfﬁ%?e%ﬁesﬁgﬂl}{g%@%% (R gy drneemithR igyith program

section having program steps
15  within the range of the scanning point 6, the program proceeds to a third program section 40.

This program section 40 causes the file to be read or written sequentially in accordance with a
first scanning mode. This scanning mode will not be described in further detail because it is a
customary method of scanning. If a longer rotational latency time is needed before the starting
position (Rg, ap) of the file is within the range of the scanning point 6, either a second

20  scanning mode in accordance with a fourth program section having program steps 50-58 or a
third scanning mode in accordance with a fifth program section having program steps 6-63 can
be carried out. The scanning point jumps from one track to another track in the first radial
direction and from one track to another track in the second radial direction, which is opposite
thereto, during every revolution in the second scanning mode. In the present case the scanning

25  point jumps inward at an angle a.. and outward at an angle o.+. The second scanning mode is
particularly suitable if an information stream, such as an audio stream or a video stream, is to
be read rapidly. The scanning point moves once in the first radial direction and subsequently
moves more gradually in the second radial direction during reading/writing in the third
scanning mode. The third scanning mode has the advantage that the number of jumps of the

30  scanning point and, consequently, the required power consumption is limited. The fourth
program section 50-58 has a first program step 50, in which the scanning point 6 is positioned
on a track which carries files information or is to be inscribed with file information at the

instantaneous angle of the information carrier 1. In a second program step 51 of the fourth



third scanning mode in accordance with a fifth program section having program steps 6-63 can be
carried out. The scanning point jumps from one track to another track in the first radial direction and
from one track to another track in the second radial direction, which is opposite thereto, during every
revolution in the second scanning mode. In the presefit case the scanning 25 point RMps 0@ at an
angle a_ and outward at an an%Ie a+t. Tpgés cond scanning maode is_particularly suitable if an

informatioPt Q¢@hICEHioh 1L SGTaTmiReSn o S RyLis UeFERgh 15 4he 145k tracky WA %ulgf?“i*ﬁé”%’éé’rfning

point movg GiEeoiBdheafitst vadizhdifagiion asdistbsRqueRiY eMAEHrogrengsashdaldy 53 the second
radial direction during reading/writing in ?‘hﬁthird scanning myﬁ"ii‘? Th%third scanni%% mode has the
advantag SIS T Be P ARLCBn L St AARSiRG BonteARd SCOR SUFSBRI kS POGREEY power

consumptipr ig_ lmitee pldeafiawidp PragEavhseeiiosalathpatoadtiairearanisternnbd noubiahdhe
scanning point 6 is positioned on a track which carries files information or is to be inscribed with file

informatiotrit Iheuhsseastihedis ehrgkedfitenraeraticn eafrehathes heddrianseogram stese of the
fourth 7 8 MYareh 2004 Rro@RanSaLiap s datprminacwhathenthe suaemiack Sithe dasitrack

which forms part of the file to be read or written. If this is not the case a first series of program steps
52-55 is cafiifédhsufileriniaecsrdansemmat shss¢rendcaRmBeIBRfic sl Bk Pipe surpepkasde i dhcangle

(x = (x-. IiReREAGIRAIHRIER iR IHD 1 ACASIBBIERALINIRE 1PHE ANACRRL gk itk alsdpearer the S
axis 3. Sutl)secs|uently, it is chlecked in a pr%lggram step 53* Wﬁlether the diffgar%gce (x- - (tX+ -2*A s

greater thﬁﬁeéfthkéghbm thaltré@kfiﬂwﬁ@llgw tharcareleipis @b-lbhg@gawmagsédbg @@amgdgcﬂowitg the
file 'rﬂ(ﬁcc%rﬂﬁr-lki‘fsetké"&ﬂ &Qﬁé&ﬁ?&@é&ﬁﬁ‘éﬂqg 004R ARGNELIAIMDIBRESdSWILERE iRl ShaPNing

mode in the third program section 40. If the difference is greater than the™ threshold value the track is
followed tbezn emaghedxhe (st apogfanogtap §8phé2séanningeptiat Ticaupghps toranvadiagert track

which is rERien 18T e e dnasanaas dheastiadkanol, besn(eachieding (st ssries of
program stepps 255 repeated. The angles (x- and (X+ may be adapted each time after the series
has been Emuied Dulf Thiddss expkaine devithaaferd ncedondiguies 8Dp1idghen asipsdckI%as beerdeached

Coanming S e o R A L B AR AR L g e
scanding poiilttbejangbs do-am:aslj@ecintd tiadks sipuatdy, tleaserthie@pis8 ) tnepprograndjstents7.
Subsequq%léf{ gl iusa%g Cn‘%i"tsrerret%g is 3 in the program step 57. Subsequently, this track is read or
recorded over angle from o = aig to o = 0 in the program step 58.
The fifth program section 60-63, which describes the third scanning mode, has
a first program step 60 in which the scanning point is first moved to the outermost track

20  assigned to the file. Subsequently, this track is followed in program step 61 until the starting
position (R, ap) is within the range of the scanning point 6. In the program step 62 the
scanning point is made to move in the first radial direction, in this case in the inward direction.
In the program step 63 the remainder of the file is read sequentially, the scanning point being
moved more gradually in the opposite radial direction.

25 Figure 3A shows diagrammatically an information carrier 1 having tracks 2
which together form a spiral. The information carrier 1 carries an information file, which is
represented as a hatched area. In the Figure (Rp, ag) and (Rg, ag) are, respectively, the starting
position and the end position of the file. The dashed line 6' indicates the range over which the
scanning point 6 can be moved. In the present example the information carrier should perform

30  0.75 revolution before the starting position (Rg, a) of the file to be read or written reaches the
range 6'. in the case of a speed of 23 revolutions/second this corresponds to a rotational latency

time of 32 ms. The apparatus in accordance with the invention now provides a reduction of the

rotational latency time in that during reading and/or writing of a continuous file the



recorded over angle from (x = (xB to (x = 0 in the program step 58. The fifth program section 60-63,
which describes the third scanning mode, has a first program step 60 in which the scanning point is
first moved to the outermost track 20 assigned to the file. Subsequently, this track is followed in
program step 61 until the starting position (RB, (xB) i8 within the range of the scani@iMdapdirz0®4In the
program step 62 the scanning point is made to move in the first radial direction, in this case in the

inward dirBLABREIRETEDrRrCaRIS 6 S FERRGR I T S6aOMRSTRRdE Bat s any B BEanning

point beingoifdyesbrBddraivial yni thekapRastier agiek dire¢lion:adm Figeeei S asdaysin one
diagrammatically an information carrier | having tracks 2 which together form a spiral. The information

carrier | cAARESAATRRTHIERSHHAR ORRCH RS Teprd Sadipd G IERCH hdthibes £Ass ! fﬁ@ﬁi@%&otﬁé, (xB)
and (RE, (ylmpareonespectively ioecsiaring tiaositien fand theaekdopositaoatihedideck ferdashed line

6' indicates the range qver which the scanning point 6 can be movyed. In the present example the
informatioff ¥ Qllsﬁt{ﬂ}é ﬁéﬂBW%%‘&%%%lﬁﬁ%ﬁcﬁﬁ%‘?g H‘?é‘%é?hﬁégbt&‘fﬁp X ,?JE)W(S he file to
be read oraypittenorerches thaeidaogeibr. in the case of a speed of 23 revolutions/second this
corresponds to a rotatignal latency time of 32 ms. The apparatus in accordance with the invention
ow provides  redusti NS FUEITD A Ty BB B e Y LS od by B 5 of
continuouschittrihe fdhi\bared B0 AdgipiaMmatiereaiethk im FSANMRG khAGGOT daREe Jdthod geanning
mode in which the scanning point is moved both from one track to another track in a first radial

direction R iRSPAEOtFARR S HAShAPYRItOM Hheopspicasiscontrssinilgiradiidmomtipnsicate the

scanming pRIREAiHPRSifiosvat agiptetadmseinarddrask andded A dreliine Raie Metwand track
for every 5 revolution during reading and/or writing%The scanning point 6 the follows the path a- | with

respect toPiehinkBFrhaEiGANERlfEP 1eRERgERE s SHEtE LtHaeRasomsHip éeraairiherrHaIdireBiinate (R)
of the scappingipLint epdiineRNAR Hehlrauslsed LY e RrRAtRNRATISHh L Ae SaRE of the

method in accordance with the invention. The vertical axis represents the radial position R of 10 the

scanning ﬁtﬁm@mﬁa@s@é@ﬁb hegiaxiat 3, resal) ﬁﬁ%@%quiél @ééra?h%_tﬁ@ﬂ@@iﬁ@ ﬂﬁénﬁréé_w"pi]@@h. The
hO“Zonta'a%'éiéFPS@ﬁﬁJﬁt% Iraneismabavsise ke Rl oA TG e PP iag, of the

path. The unit of the angle (x is one revolution of the information carrier 1. In
15  Subsequently, the scanning point 6 is moved in a radial direction R at a speed proportional to

the angular velocity with which the information carrier 1 is rotated so that the scanning point 6
follows the track 2. After the information carrier 1 has traversed an angle o the scanning
point 6 jumps from a position b having a radial coordinate Rp:| to a position ¢ having a radial
coordinate Rg. The scanning point 6 now follows the track 2 from the starting position for 0.25
20  revolutions of the information carrier 1, the value of the radial position R increasing
proportionally to the angle o until the angle has become equal to 0 and then jumps from a
position d having a radial coordinate Rg + 0.25 to a position e having a radial coordinate
Rp + 1.25. During the next revolution of the information carrier 1 the scanning point 6 moves
along the path e-f-g-h-i in the same was as along the path a-b-c-d-e during the first revolution.
25  After two revolutions of the information carrier (o0 = 2) the scanning point 6 has reached a
position i1 having a radial coordinate Rg +2.25. The scanning point 6 now follows the track 2
again until the angle traversed by the information carrier 1 is 2+ag (position j). Then, the end
of the file to be read is reached. What now remains is a track which extends from a position k
(Rg +2, 2 + ap (mod 1)) to position (Rg + 2.25, 3 (mod 1)). During the rotation from a position
30  j(o=2+ ag)toaposition k (a0 =2 + ap) it is not possible to read any file information which
has not been read previously. In the time interval in which said rotation takes place the
scanning point 6 is moved to a radial position Rg + 2. This may be effected stepwise but also

more gradually. During the rotation from oo = 2 + o to o = 3 the scanning point is moved



the present case the path begins at a radial coordinate RB + 0.25. The scanning point 6 now has a
radial position a which coincides with a track 2 containing information of the file to be read. 15
Subsequently, the scanning point 6 is moved in a radial direction R at a speed proportional to the
angular velocity with which the information carrier | is 9otated so that the scanning p®ivia6cHQ004s the
track 2. After the information carrier | has traversed an angle (xB the scanning apﬂ?gtlé6 jumps from a

[

position blFAiRG & rafidiesardmand B IR ROALARY LBAFHIOBISR le s rrpfkor

scanning peirts. nowmikoiawysihiatraekidiem dhectarting Pesiiamfion@a5a0 rekeluiipas aidhe
information carrier 1, the value of the radial paosition R increasing proportionally to the angle (x until

the angle fias Be8MEEIAPEY BaRd1ES SR P o AR LRGI HiFEHS d4Rranidtesdtdinde RB +

0.25 to a pasitiqRes g adgdinlsoardinateiRBut. 1.25. During the next revolution of the information
carrier | the scanning point 6 moves along the path e-f-g-h-i in the same was as along thgdpath

a-b-c-e during the firdtEVBIHUSHB AT IOE s Pav fisROS R eV haddR eatifebqacad 7 the
scanning RRIRER. Mﬁﬁéﬁﬂﬁﬁﬁiﬁ%ﬁ%%ith@im&d@éﬂ%ﬁmﬂéiﬂﬁﬁﬁe@id‘@o%@iél}hletﬁﬂé%&i{éa point 6
tlt

now follows the track 2 again until the angle traversed by the information carrier | is 2+(XE (position j).
Then, the BFRIESFARSHHE @t dtenriicheResan g B raarisths SaPHaKVR BN B IEHYS from a

posiion k(612.2:1 GERIMONE). b pAstien (R S22 (ockih BUng s elatanirom 2

position 30 j (cc = 2 + akE) to a position ﬁﬁ)((x =2 B) it is not possible to read any file information
which haghadetseentiawd previsusly tarilh duipi@ineé AP irevelidiosalti itbtitonchikds phecertiiece

scan@ng RAIRLEIHIAYSH IRAIRAR! AARIHOMRR At IS BIRY REEIEEIEHAIOPYISE RYLRISE, more
gradually. During the rotation from (X = 2 + UB to (x = 3 the scanning point is moved 9 8 March 2004

from RB + 2 to RB + 2._fsrath_@| &N@r@ﬁﬁ@iﬁ&eﬁ @P@rhep@smmkéémmhef@@)tbam@ﬁme tead or written.
In this casgyifie ipyacd iy %&eﬂﬂﬁ%ﬂa&ﬁéﬂ&sl?@ﬁﬁ‘ﬁ%é%f%%h‘%fohﬁ@éﬂ%#P R BOHR AT S¥RANd an

outward jump is effected if the information carfier takes up an angle cc+ = 0 while the program steps
52-55 arelgdpedth sl dieidissusw.ilo dregbectbectidesmtgmesatied loslsohriates alfiteg dagd Wenread or

written. Ingnat GRSeHRACnG Hiviagds Qﬁﬂ?é%ﬁg I GAE i gERn ??Ué%&&‘@? f"&lg&%@réﬁﬁgugh an

angle (xB, after which the scanning point 6 follows the continuous spiral tracks 2 from the starting

posilin (RBIHE Jadenerithn pesitoke (REs. (Kiss withishetedsdrigny Aldhagnre 3D represents the

orientation of the information carrier 1 with respect to the transducer 5 at the instant that the
read or write command is given. The path m-t followed by the scanning point 6 on the
information carrier 1 is shown as a broken line. The angles corresponding to the points of the
path m-t are given in parentheses. It is assumed that during each jump and the subsequent

20  initialization the information carrier 1 traverses an angle A. The path begins at the innermost
track allocated to the file to be read or written and situated in the range 6' of the scanning
point. The scanning point 6 now follows this track from the point m to the point n. The
information carrier 1 has then traversed an angle a. = ag - A and then jumps one track inward.
After the jump and after initialization reading or writing of the file can proceed when the

25  information carrier has traversed an angle a. The scanning point has now reached the
beginning (point o) of the area of portion of the information carrier 1 assigned to the file. From
this point the track 2 is followed until the information carrier 1 has made one revolution and
thus takes up an angle o+ = 0. The scanning point then coincides with a point p. Subsequently,
the scanning point 6 jumps one track outward to a point q. Reading or writing of the file

30  from/to this track 2 proceeds after 1 + A revolutions. This track is followed until the end
(point r) of the portion assigned to the file is reached. The scanning point 6 then again jumps
one track 2 inward. This track is read or inscribed during the rotation of the information carrier

from 1 + ap - A revolutions (point s) to 2 + A revolutions (point t). In this case the values of a.



the latency time corresponds to the duration of 0.75 revolution. With the method in accordance 10 with
the invention the latency time in this case corresponds to the duration of 0.25 revolution. For the sake
of clarity it has been assumed hereinbefore that the jump to an adjacent track is effected
instantaneously and the information carrier | can be im8cribed or read immediately &fdattieJ00dp. In
practice, the information carrier | also rotates during the jump to another track and initialization of

means forPRotedRgaP St FaridiBg (AT REPGERETEIA G 23 2 iPRITRs b RERBN AREIAK time.

This is illugi@iebinteigste dPo figurerR R A8BHESLALS 'flh&u@ﬁ?fl{élﬁiﬂﬂﬁ)ﬁﬁmﬂ@m%@@ﬂ'eﬁ%’ﬁer | with
respect to the transducer 5 at the instant that the read or write command is given. The path m-t

followed biFBIZeERThiAGOBIRBBYLtHE URsfeFHaticiy fer|4s Shodh &8a naidehThe angles
correspongding.{o.ihe pintsQf Eﬂ‘?e_ﬁi%'i?d,“& @r_&eg'&\./en in parentheses. It is assumed that during each

jump and the subsequent 20 Initialization the information carrier | traverses an angle A. The path
begin% at the innermostigarsk4el sbatetatoitierfilettonormeerd] or hosetencks @ dirvateetindivalednge 6' of

e oo olne, Raint TR ssenna. ol ARG IRURSE IPAIRARIL e fotn. The
information carrier | has then traversed an-angle (X- = (XB -'A and then jumps one track inward. After
the jump &aduaitst byitiadiZdciorshoading ohetehithaofahEhisectnTed ouddalned) dsen? Bragksrhaation

carrier ha&ﬂ%‘éﬂ?ﬂ% §W&E§g%‘ﬁaﬁ%ﬁ8§r@é§hﬂi 04 Bas oW S ARG BFANBNG (Point 0) of the

area of portion of the information carrier | assigned to the file. From this point the track 2 is followed
until the irsvmatiopocairrigris hatd hrgdes ohe pevslutidthartstiaskdkes thy aniaAagietig+r = 0. The

scangng M%&Cﬂﬂﬁgﬁgﬂgﬁ' AP, BHPSRINE U LOF SR VNGROULES dy %Q%&%@H@Ck

outward to a point ¢. Reading or writing of the file 30 from/to this track 2 proceeds after | +
revolutionBOMA s af ek iizstamovadushtibthecaher Ypdinceuning porish edsidsaganning ANt reached.

The scan ?B?}%&Q%‘i?&?&?t@%é};&%?ﬂﬁ TS Fa R AR e [ i?aErﬁFégl hige QE&%EJI%R»%%E?&'”“Q the

rotation of the information carri I + (xB - A revolutions (point s) to 2 + A'revolutions (point t). In
this case thesvakessiph(xah@l8 daroly. 2004 equnsh(dy+ thees cdaydig emcio jimeshatatheipregodithsteps

o e e N i A oL e ALY R gy e oo
3A ett. andistie suuooassiwantgluagsab(phe heeddre? 0o Ath2 Aaelcthe file information can be read or
written without being hindered by the fact that the information carrier 1 rotates during the
jump. The scanning point follows this track to a point x. The information carrier 1 has then
performed 1 revolution and thus occupies an angle o+ = 0. The scanning point subsequently
jumps two tracks in an outward direction (from the point x a point y) and follows this track
20  until 1 + ap revolutions have been made. The scanning point 6 then jumps one track inward
from a point z to a point aa and follows this to a point bb. Then, 2 revolutions have been made.
Figure 5 graphically shows the relationship between the radial coordinate (R) of
the scanning point and the angle (o) traversed by the information carrier shown in Figure 3A
for another method in accordance with the invention. In this method the program steps 60 - 63
25  of'the program shown in Figure 2 are carried out. This results in a scanning mode in which the
scanning point moves one time in the first radial direction and subsequently moves more
gradually in the second radial direction. During reading/writing the scanning point is
positioned at a point i of the outermost track 2 of the information carrier in Figure 3A which
has been assigned to the file (program step 60). After this, the scanning point 6 follows the
30  path i-j along the track 2, a point j being the end position (Rg, og) of the file (program step 61).
Subsequently, the scanning point moves from the point j on the track 2 followed so far to a
point ¢ on a more inward track (program step 62). The point c is also the starting position (R,

ap) of the file. After the scanning point 6 has reached the point c the continuous spiral tracks 2



5 Figure 4A shows an information carrier | whose tracks 2 have been divided into four sectors S | - S4
each having a header 2A. The part of the information carrier | occupied by the file is shown as a
hatched area. The sectors of mutually adjacent tracks have mutually the same tangential boundaries.
Figure 4B illustrates the path followed by the scannirg point. This path begins at a pdifairchax0ive first
track from the axis 3 of the 10 information carrier portion assigned to the file and situated within the
range 6' ot the'SXEHIFRY g‘tl?ﬂf"@(gﬁﬂ%eﬁf&ilﬁt“&fm%ﬁefH%“i‘SSde IRErHE SBiRSECRS CRREE The
scanning psrisyirdalloes B)s Tiacictarhie point thehhgdnéornationcaiies dhasiRermadadiEB revolution
and thus takes up an angle (x- = aB. Subsequently, the scanning point 6 jumps to a point w of the
innermos ﬁﬁﬂ(ﬁ]ssigned to the file. This track contains the beginning of the file information. 15 As the
scanning point jumps tFiperbeadend AR flhstiackhibenfitbiafinmatiofoaantioa aacken Maviign without

being hinderedﬁ the fact that the informatjon carrier | rotates dyring the, jump. The scanning point
follow’s thid't48 ?{&%ﬁ%}m&?@m@%ﬁfg?ﬁﬁn tPE RTEPTATAS RS ﬁS?m’é’igl Hg%lﬁtﬁfﬁlgﬂa%ﬂg
occupies ampaingle am thdodtbtmssanaiigwidit fithsgsitestiyhd iwpsntwe pagkannsasp eutlar d-gikection
(from the pojnt x a point y) and follows this track 20 until | + CEB revalutions have been made. The
Scanning DO HATF BAHE e (AL FRSHIT R GBS B B B A S BN S T Hepoin
bb. Then, phisvdduiions havk beésiomad entifigeretd gpaphicalinshedvsnthenalationskiprigiween the

radial coolgd' ate (R) of.the scannin oinéfng t? angle ((x).traversed by the jnformation carrier
chonn i FIDTE A Hor TSGR GEP T8 CeTA CHLT B SHRHBIF B Brograrm
steps060 -foBowmgfitibgpioeraingghioiwi-in FlgweZnaig paiitiediotier hisvabultsdiyadedhninghimode in
which the scanning point o\{gis one time in the first radial direction and subsequently moves more
gradually fPRRalt es&gS%H r?fﬁ%’ﬁ iPEEHSA: During reading/writing the scanning point is positioned at a
point i of the outermost track 2 of the information carrier in Figure 3A which has been assigned to the
file (program step 60). After this, the scanning point 6 follows the 30 path i-j along the track 2, a point |
being the end position (RE, (XE) of the file (program step 6 1). Subsequently, the scanning point
moves from the point j on the track 2 followed so far to a point ¢ on a more inward track (program step
62). The point c is also the starting position (RB, CCB) of the file. After the scanning point 6 has
reached the point ¢ the continuous spiral tracks 2 11 8 March 2004



are subsequently followed sequentially until the remainder of the file has been read or written
(program step 63). The scanning point then moves gradually in the opposite second radial direction.
Figures 6A and 6B illustrate this method for an information carrier | having 5 mutually concentric
separate tracks. In the program step 60 the scanninglgoint is positioned at a point 8d\ir¢he @termost
track which forms part of the file. In the program step 61 this track is followed to a point dd. In this
program s e scanning point is made to move from the point dd on the track 2 followed until
then to a point cc situated on a more inward track. Subsequently, in the program step 63, the file is
read/written sequentially, the scanning point 10 following the path cc-ff-gg-hh-ii-jj. The scanning point
6 is then moved more gradually in the opposite second radial direction. 12 8 March 2004 CLAIMS: 1.
A method of scanning a rotating information carrier (1), which information carrier has mutually
substantially parallel tracks (2) for the recording of information, in which method a signal (Id) is

generatedwhich is indigafiyegfithe-eamiinn. Al RacaNRIBeHRRIOL (Ghel: 119, WIRENAtiBMEAILS (1), the
information carrier (1) being rotated about an axis (3) and the 5 scanning point (6) being moved

radially witATFEsdas i il a s siict bnaesdic B askp$ebTar SraresigintodeiMoRndivaunnghiebding
and/or writing,gf3 g@ﬂ%inaaf%fgal@}aé&wmyﬁqm&kmé%meyggsh%h UP&%&H@%M gggper track

in a first radial direction and from one track to another track in a second radial direction opposite
thereto. 1819 iIXariaed sardrimedha ofammati et e ingtrinindsthauws eariing heae thae

scanning E’&{'Hﬁiﬂ? SO Hm%iﬁlm/%&%&m 3] i FCHRO AN hRURSEGHE RN IAYE S SR s@radually in
the second radial direction. 3. A method as claimed in Claim 1, characterized in that during every

revolutionSCRHRHEE seathingvhinhdursd sAdin DRdtpPa Ik NS Rt s AR tHIS tiRstseanningirodtion and
jumps from) qog Jackdrnethesikagkcindha seernddiedial dikecign: dirdemeihed fsklaiveddp Claim

3, characterized in that the tracks of the information carrier have been divided into sectors (S 1-S4)
having a feasehe Apceimareceppbradial dig AR ceRP S $iing mutually the same tangential

boundaries, and jumping from

10 2. A method as claimed in Claim 1, characterized in that in said scanning mode
the scanning point moves one time in the first radial direction and subsequently moves more

gradually in the second radial direction.

3. A method as claimed in Claim 1, characterized in that during every revolution
15  the scanning point jumps from one track to another track in the first radial direction and jumps

from one track to another track in the second radial direction.

4, A method as claimed in Claim 3, characterized in that the tracks of the
information carrier have been divided into sectors (S1-S4) having a header (2A), sectors of
20  mutually adjacent tracks having mutually the same tangential boundaries, and jumping from

one track to another track is effected while the scanning point (6) is situated on a header.

5. An apparatus for scanning a rotating information carrier (1), which information
carrier has mutually substantially parallel tracks (2) for the recording of information, which
25  apparatus includes a transducer (5) for scanning the information carrier and generating a
position signal (Id) which is indicative of the position of a scanning point (6) of the
information carrier, which point is scanned by the transducer, means (4) for rotating the
information carrier about an axis (3), and means (7-12) for moving the scanning point (6)

radially with respect to the axis (3),



one track to another track is effected while the scanning point (6) is situated on a header. 5. An
apparatus for scanning a rotating information carrier (1), which information carrier has mutually
substantially parallel tracks (2) for the recording of information, which 25 apparatus includes a
transducer (5) for scanning the information carrier antBgenerating a position signal §IM)anchi Q0 (g
indicative of the pgsition of a scanning point (6) of the information carrier, which point is scanned by
the transoﬁk@é??ﬁfé%l?zfi‘%r rotating the information carrier about an axis (3), and means (7-12) for
moving théhseppning aiph (@adacialyodithrespaect teitiie axdm 3nd/3r8Mansho2aR4ehaiaaieriged in
that the apparatus_has a scanning mode in which during reading and/oy writing of a continuous file the
scanning Ht&’iﬁf?%‘j“i‘%gr%%(ﬁ%gdfﬁiff’a SRR P&%HB%&P&HB%% Eaﬁi&f}& i‘é?tdfi?%@tf *4H@rom one

track to anathgoihask inisesenstiadialcditactior arpesiig theyaion dpAncappatatus as claimed in
Claim_5, characterized in that the apparatus has a buffer (13, 14) coupled to the transducer (5). 7. An
appa?atus as claimed in Claim 5, characterized in that the means for moving 10 the scanning point

radially wim respect to the @ﬁ&rhﬁhﬂi&m_@ﬁﬂ@ﬁiﬁﬂﬁj@m&a@i@d m;&;}&%ﬁmm@ﬁaming
means (8)6 &Jt{gpe{\,jg E%f\gogg{gg?g%ﬁéat%nggdggr?gf)gcted by the fine positioning means.

7. An apparatus as claimed in Claim 5, characterized in that the means for moving
10 the scanning point radially with respect to the axis include coarse positioning means (7, 10,
11) and fine positioning means (8), jumping to an adjacent track being effected by the fine

positioning means.





