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PCT/ 1 B96/ 00506 Apparatus for recording a digital information signal
in atrack on a record carrier and encodi ng neans for encoding said
digital information signal. The invention rel ates
to an apparatus for recording a digital information signal in a track
on a record cagploSh he apparatus conpri si ng - input neans for

recei ving the dlg?tg i nformation signal, 4 - encodi ng meBAEIB9§POS06

encoding the digital information signal so as to obtain a channel signal,

5 the encodi feldaink i d informiati : Mkeongh rhaHg(' r for
whi ch hol ds niieirf] 1?& a%}c%ﬁ}agx the %iﬁftgiﬁﬁdeml n the |gei%?lgl I'n ggﬁation
si gnal, the @fcodingdnesas farsnending sl digitah information gignabi nat i on neans and del ay
means for realizing a signal delay of nT, - preanbl e signal generating
means for generating a preanble signal, - switching neans for
conbi,ning the preanble signal and the channel signal, the switching 10
means having a first and second i nput, an output and a control signal

i nput, the first input of the switching nmeans being coupled to an

out put of the preanbl Ehesinyension gelater tatanrapparatas for recording a digital information signal

in a track on a record carrier, the apparatus comprising

- input means for receiving the digital information signal,

- encoding means for encoding the digital information signal so as to obtain a channel signal,
5 the encoding means comprising a nT precoder, where n is an integer for which holds n>1,

and T is the bittime in the digital information signal, the nT precoder comprising signat

combination means and delay means for realizing a signal delay of aT,

- preamble signal generating means for generating a preamble signal,

- switching means for combining the preamble signal and the channel signal, the switching

10 means having a first and second input, an output and a control signal input, the first input of
the switching means being coupled to an output of the preamble signal generating means,
-timing means for timing the switching means such that the switching means supplies a
channel encoded block of information of the digital information signal which is preceded by
the preamble signal,

15 - writing means for writing the preamble signal and the channel encoded block of informa-
tion of the digital information signal in the track on the record carrier, and to encoding
means for encoding said digital information signal.

An apparatus as defined in the opening paragraph is known from EP-A
492,704, document D1 in the list of related documents that can be found at the end of this
20 description, see especially the figure 12 in document D1. n equals 2 in the prior art

apparatus.

The prior art apparatus records a digital information signal, that may be a
digital video signal or a digital audio signal or may comprise both the digital video signal
25 and the digital audio signal or may even comprise a digital data signal, in slant tracks on a
. record carrier. The tracks are formed by a preamble track portion in which a preamble signal
is recorded, followed by a data track portion in which the channel signal is recorded. The
channel signal recorded in a data track portion is the 2T precoded version of a sequence of
datablocks (syncblocks) each datablock (syncblock) comprising a sync word which is



-timng neans for timng the switching neans such that the sw tching neans
supplies a channel encoded bl ock of information of the digital

i nformati on signal which is preceded by the preanble signal, 15 -
witing nmeans for witing the preanble signal and the channel encoded bl ock
of i nfornma- tion of the digital information signal in the track on the
record carri eVO9%PMd6? 0 encodi ng means, for encodi ng sai BCT/IB36/00506

i nformati on signal. An §pparat us as defined in the

openi ng paraqgraph.is known from EP- . 2, 704, . docynent .in the |ist
of related J%MFB ??WE&&“B%‘%‘B@HH‘%“' ﬁ%"m‘”&“ i’%“’fﬁ%ﬁ%ri pti on,
see esPeci alrbproddtfon bdIeEE theante ﬁaﬂmh BRF bf %imgiagpahthﬂtdtgebmma r ar][
apparatus. ] . e prior art apparatus, recor igita

i nf or mat i on iaglyded in ﬂpw%mwlamt- the gyncwords &%&%Mﬁ@hf'& t al
audi 0 si gnalgefabeliRY af @VEHabIE edieiribvilluT thil dlitd MborbslRCindlideddh tbdatablockishe

digital audio signal or may even conprise a digital data signal, in slant
tracks onda record carrier. The tracks are fornmed by a preanble track

Frack portion in wh S ERghich sfy: improvide yhARa Bakhion ARy ¥ Sussupny ¥
signal r ecorre]xddﬁcﬁomoﬂﬁxeénform@ionmrdegrin the tracks. The ppramaiiscia ageardaneswith the
S2GUSNCE O st PSR 7 HAP B i B o 1 e
second input of the switching means being coupled to an output of the signal combination
10 means, the output of the switching means being coupled to an input of the nT delay means.

The invention is based on the following recognition. The prior art apparatus
generates a preamble signal that is defined as a write current pattern. The digital information
signal is precoded using the 2T precoder to generate the write current, in order to write the
digital information signal on the record carrier. The transition of the preamble signal to the

15 2T precoded digital information signal during recording results during reproduction in two
unknown bits at the start of the reproduced digital information signal. This for the reason
that the contents of the 2T delay means in the precoder at the start of precoding the digital
information signal is generally not equal to the last two bits of the preamble signal (the write
current signal). As a result, two bits less are available during reproduction for syncword

20 detection, as the syncword is the first word in the precoded datastream that directly follows
the preamble signal.

In accordance with the invention, the input of the defay means is coupled to the
output of the switching means, and thus receives the preamble pattern prior to the switching
means switching over to the other position. The contents of the nT delay means is now equal

25 to the last n bits of the preable signal, and thus are the first n bits of the precoded

' information defined. This enables the syncword detecting to be more reliable, as an increased
number (n) of bits are available for syncword detection. Otherwise said: the syncword
detector can detect syncwords that are n bits longer.

Another solution can be applied to the prior art apparatus by advancing the

30 moment of switching over to the other switch position by nT at minimum.

These and other aspects of the invention will be apparent from and further
elucidated with reference to embodiments described in the following figure description, in
which
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foll owed by a nunmber of bytes of information. The preanble signal is used
during reproduction to lock the intenal oscillator of the reproducing
apparatus to the bitclock included in the preanble signal. Next, the
syncwords in the databl ocks (syncbl ocks) are detected so as to enable
the retrieval WP%BH6¥ata i nformation included in the data bPOTABIS/O0sD

The invention ains at inproving syncword detection during a subsequent
reproduction of the |rHorn€ on recoaged in the tracks. The apparatus in
accordance with the AR%P%ri zed in that the switching

means form part of thﬁgaﬁpgmdﬁ&mbwmemofasncwbﬂput of the swi tching
nmeans being coupled tq an output of f he Si gnal onbi nati on 10 neans, the

output of the switchi FEYFhShowsthe Eming of input of the nT del ay

means. figure4)hows3 \6R& bolbn' i abPdieORith BR ihvintion) aplied to the
recoghition. The pri or art appar at us generates a preanble signal that
i s definedJasd oéfigurerlent pattern. The digital i nf or mat i on si gnal
i s precoded using the,—%{rgg 81094 Gh elBodifRAY r@taﬁ RedridincE With the) Or der
to wite the digital 1 nformation S|gnal therecord carrier. The

transition of inventiomrusingtanether sphtiont o t he 15 2T precoded digital

unknown bi ts-at the. sCA® & oAR A eIt B il Al o pkiaRd of R,
This for the reason figuretThshows lapotherrembodiment oftthe appratis) and neans in t he
Do Aot " ok | Sl s e B b o SRR BT 5
current signal). As a result, two bits less are available during
't he.pr ecoded da asEHEE ciets thraserly iy 18 TeSHaa s of B bl AL ArBRpiR, |
In accor danCE’I‘!Wipbarhﬂ@ foritéand mdmgfﬁnldﬂalmnm R&é@@nséed:lms IVE@RIV) syseml Foesl
tpgt E Q(ran pri o? t@%‘%?@sw&“&"nﬁéﬂ@%\% " 0 ﬁwﬁg #@eﬁgﬂgﬁml ©
posi tion. 15hemhe GittoTdosunitints AR ifput déHninal DB Edupied w&m@waa 2T precoder 6, an
output 8 of which is coupled to a terminal "2’ of a controllable switch 10. A preamble signal
generator 12 is present having an output coupled to a terminal ¢’ of the switch 10. A
terminal b is coupled to an input 16 of a write unit 18. A timing unit 22 is present for
generating timing signals for various elements in the apparatus. Figure 1 shows only the
20 generation of a timing signal that is supplied to a control signal input 24 of the switch 10.
The write unit 18 is provided with at least one write head for writing the signal applied to its
input 16 on a record carrier 20. A 2T precoder is well known in the art. Figure 2 shows an
embodiment of a 2T precoder, which comprises a signal combination unit 32 and a delay unit
30.
25 The generator 12 generates a preamble signal in the form of a write curreat
pattern that may comprise a sequence of codewords, as defined in document D1. A codeword

could be the following binary sequence

0001110001110000011100011,
30
or the inverse binary sequence. The preamble signal is defined as a write current pattern, so
that the above sequence is supplied to the write unit 18 directly. That is: without any
precoding in a 2T precoder.
The digital information signal is supplied to the input terminal 2 and precoded



25 to the last n bits of the preable signal, and thus are the first n bits
of the precoded I nformati on defi ned. Th| s enabl es the syncword
detecting to be nore reliable, as an increased nunber (n) of bits are
avai l abl e for syncword detection. Qtherw se said: the syncword

detector can detect syncwords that are n bits |onger.

Anot her sol utWB78H#® be applied to the prior art apparatus BgrIBSessss ng the
30 nonment of switching over to the other hi tch position by nT at mn| mum

These and other aspects of the i,nvention will be ap arent from further
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figure 1 shopformatinn signalin;the, form, of;a sequence of datablocks (syncblwh) &ﬁhed’?b@ﬁbws an

enmbodi ment  Ofsyrbiddk)RoRPASIAE a sync word wtuch is followedfb delife &Fx%”g of

sone signal s, ure 4 shows o e solutlo I.n accordance
With the $nviafermation. Nhen irecording tl'néhgml mformahon on the record carrier, first the preamble

signal is recorded, followed by the sequence of precoded datablocks, Figure 3 shows in (a)
schematically as a function of time the signal supplied to the input 16 of the write unit 20.
Under the influence of a timing signal (not shown) generated by timing unit 22, the generator
12 starts at a time instant t=¢; to generate the preamble signal, At this time instant, the

10 switch 10 is in (or: is switched to) the position c-b, so that the preamble signal is supplied to
the write unit 18 as a write current and recorded in a track. The generation of the preamble
signal is termnated at the time instant t=t;. Next, a source (not shown) starts supplying the
digital information signal at time instant t=t;, eg. also under the influence of a timing
control signal (not shown) supplied by the timing unit 22. The information signal is 2T

15 precoded and supplied to the a-terminal of the switch 10. Further, under the influence of the
a timing control signal supplied by the timing unit 22 to the switch 10, the switch changes its
switch position into the position a-b, so that the 2T precoded data is supplied to the write
unit 18 at the time instant t=t,. This is shown in (a) of figure 3, which shows the serial
datastream (write current) supplied to the write unit 18. (b) in figure 3 shows the timing

20 control signal supplied by the timing unit 22 to the switch 10. Prior to the instant t,, the
switch is in its position c-b, and after the time instant t,, the switch 10 is in its position a-b.
As a consequence, the contents of the 2T delay 30 in the precoder 6 at the time instant t; is
not equal to the last two bits of the preamble signal. This results in problems during
reproduction. |

25 (c) in figure 3 shows schematically the signal received upon reproduction. As
can be seen, the first two bits b;,b; , ; in the reproduced data are unknown. If the first p bits
are defined as a sync word, only p-2 bits can be used in a syncword detector to detect the
sync word. Such detection is less reliable than if the sync word detector could have made use
of all the p bits for sync word detection.

30 Figure 4 shows a first solution to this problem that can be applied in the
apparatus of figure 1. (a) in figure 4 shows the preamble signal generated by the generator
12 in the time interval tg,t;, and the 2T precoded data supplied by the precoder 6 starting at
the time instant t;. (b) in figure 4 shows the timing signal supplied by the timing unit 22 to
the switch 10. As can be seen, the switch 10 switches over to its position a-b two bit periods



5 apparatus of figure 1, figure 5 shows an enbodi nent of
an apparatus in accordance wth the I nvention, using another sol ution,
figure 6 shows again the tinmng of sone signals in the apparatus of figure
5, figure 7 shows anot her enbodi nent of the apparatus,
and 10 figure 8 shows the timng of sone signals in the
appar at us of fdvgw;.lgl g Figure 1 shows schematically
only the rel evant pé ¥s of the prior art apparatus. The PEHRISA506
forms the recording part of a Partial Response Class IV (PRIV) system For
a furth b%& ' &t frER i . ER-
317,013, docﬁfrrent Délmr{B %?Feaﬁh??é%? gg‘ﬁrrlé%ts. %ﬁofitﬁ;]ept elrk%lg@ﬁ%n?ts
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swi tch 10. A bitclock ineluediir the preambleisignatl to an input 16 of a wite unit 18.
Atimng upit 22 is pgesent,.for . eperating, tJmn i gnal s for various
el enent s iﬁ t he appar &g”%‘ﬁPQWe‘wlm%&o&E%$‘§Pg{hép§ﬁsééﬁﬁ ¢ fhig;means that
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witing the %My%ﬁ@xgar%betsgnﬂ. m?’f%pﬁ?fﬂi‘ﬂ}ﬂ%‘%ﬁmﬂ%%ﬁ 0. A
2T precoder isgppiRd by thoprecdder b He thalvrite bh#uge 2 shows an enbodi ment of
a 2T precoder, which conprises a signal conbination unit 32 and a del ay
unit  30. 25 anyﬁpwd?'cn%@eg@mmvhow sssepealiydn Loxnl digym 19
si gnal i n10 hebtafie) AS cah Bd ickf, e'bREBL,, b, , are RifkdoWn The Rpro¥aded Rl hoReter
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sequence of codewords, as defined in“doCument D1. A codeword coul d be
the fol | owi ngalid,rartingfemdhe time interval ty. As a result, the full p-bit long syncword can be used

0001110001119@%%9% for syncdetection, during reproduction.
Figure 5 shows another solution of the problem. The apparatus shown in figure
5 shows large resemblances to the apparatus of figure 1. Elements in figure 1,2 and 5

15 having the same reference numerals are therefore considered to be the same. As can be seen
in figure 5, the switch 10 is now incorporated into the 2T precoder 6°, in that the b-terminal
of the switch 10 is further coupled to the input 50 of the 2T delay unit 30.

(a) in figure 6 shows again the preamble signal generated by the generator 12 in

the time interval ty,t;, and the 2T precoded data supplied by the precoder 6’. (b) in figure 6

20 shows the timing signal supplied by the timing unit 22 to the switch 10. As can be seen, the
switch 10 switches over to its position a-b at the time instant t;. As the input of the 2T delay
unit 30 is coupled to the b-terminal of the switch 10, this means that the delay unit 30 is
constantly supplied with the preamble signal, so that at the time instant ¢, of switching over,
the contents of the delay unit 30 is equal to the last two bits of the preamble signal. As a

25 result, precoded data is supplied by the precoder 6°,whilst, moreover, the preamble signal is
recorded correctly.

Upon reproduction, the datastream shown schematically in (¢) of figure 6 is
obtained. As can be seen, all reproduced bits are valid. As a result, the full p-bit long
syncword can be used in the sync detector for syncdetection, during reproduction.

30 Figure 7 shows another embodiment, which shows close resemblances with the

- embodiment of figure 5. A switch 60 is present which multiplexes the preamble signal and
the non—pfecoded data applied to the input 2, under the influence of a timing signal 61
applied to the timing unit 22°. This results in the serial datastream shown in figure 8a, At the
time instant t, the switch 60 switches over between the positions c-b and a-b. Now the



30 or the inverse binary sequence. The preanble signal is defined as a

wite current pattern, so that the above sequence is supplied to the
wite unit 18 directly. That is: wthout any preceding in a 2T )
pr ecoder. The digital information signal is supplied to
the input termnal 2 and precoded WO 97/ 01169

PCT/ | B96/ 0050W0 97/01169 in the precoder 6 so as to obtain therhdcessogur r ent
(the channel signal) for recording the 6 digital information signal on

the record carrier, 20. Docunent Dl describes a digital . information
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the switch position a-b should take place at the time instant t;-nT.

10 Further, for both solutions shown in figure 4 and in the figures 5 and 6, there is
no objection in switching over to the switch position a-b earlier than the time instant t;-nT,
provided that the valid portion of the preamble signal after reproduction from the record
carrier is long enough to enable a locking in of the internal oscillator of the reproducing
apparatus to the bitclock included in the preamble signal.

15 It should further be noted that the preamble signal and the precoded data as
shown in (a) of figure 2 can be recorded as the beginning bortion of a track. It is however
also possible that a track comprises various track portions serially located in said track. Each
track portion may comprise a preamble signal, followed by precoded data. The solutions
disclosed above will be applied to the generation of the information so as to generate the

20 track portions in the track.

Further, it should be noted that the combination of the precoder and the switch
could have been incorporated into one electronic component, such as an integrated circuit, or
could have been realized in software form in 2 microprocessor.

The recording apparatus in accordance with the invention may be one of the

25 helical scan recording type, or the linear recording type. The invention is equally well
applicable in recording apparatuses for recording on disk-like record carriers. Further, the
record carrier may be of the magnetic or optical type.

Therefore, it should be observed that the invention is not restricted to the
embodiments described, but is limited and defined only by the appended claims.



signal is ternunated at the tine instant t=t[err]. Next, a source (not
shown) starts supplying the digital information signal at tinme instanpt
t=t[err], eg. also under the influence of a timng control signal (not
shown) supplied by the timng unit 22. The information signal is 2T 15
precoded and supplied to the a-term nal of the switch 10. Further, under
the influence of the a timng control signal supplied by the timng
unit 22 to the Wo®1eMmesl0, the switch changes its Swi t ch POBIRBE506 Nt O
the position a-b, so that the 2T precodedtﬂﬁ61is supplied to the wite
unit 18 at the tinme instant t=t[err]. This is shown. in (a) of figure 3,

whi ch shows t IRelated-doguments  gat astream (wite current) supplied to the
wite unit 18. (b) in figure 3 shows the timng 20 control signal supplied
by the timng unit 22 to the switch 10. Prior to the instant t[err], the
switch is in i) position EP#\ 4R M4PHN 13548t i me instant t[err], the
switch 10 is if,ts positigg. onsequence, the contents of
the 2% del ay é@z}n t he pr egg&:?f)%mgt(r e t'|§2 instant t[err] is not
equal to the last two bits of the preanble signal. This results in problens
during reproduction. 25 - (c) in figure 3 shows
schematically the signal received upon reproduction. As can be seen,
the first two bits b[err],b[err] in the reproduced data are unknown. |f the
first p bits are defined as a sync word, only p-2 bits can be used in
a syncword detector to detect the sync word. Such detection is |ess
reliable than if the sync word detector could have nade use of all the
p bits for sync word detection. 30 Figure 4 shows a first
solution to this problemthat can be applied in the appar at us of
figure 1. (a) in figure 4 shows the preanble signal generated by the

gener at or 12 in the tine interval t[err],t[err], and the 2T precoded
data supplied by the precoder 6 starting at the tine instant tf[err].
(b) infigure 4 shows the timng signal supplied by the timng unit 22 to
the switch 10. As can be seen, the switch 10 switches over to its position
a-b two bit periods
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PCT/ 1 B96/ 00506 T before the time instant t[err]. That neans that,
the last two bits of the preanble signal are not recorded on the
record carrier 20. This is not a problem as the preanble signal is |ong
enough to realize the locking in of the internal oscillator of the

reproduci ng ME&VBX6s to t he bi tcl ock i ncluded in thecpissaabios

signal. 5 By switching thé switch to the position 2 bit
peri ods before t‘err], this nmeans that at the time instant t[err],
t he content e 2T delay unit 30 in the precoder 6 is equal to the

| ast two bits of the preanble signal. Starting fromthe tinme instant
t[err], precoded data is supplied by the precoder 6 to the wite unit
Upon reproduction, the datastream shown
schenatlcally in (c) of figure 4 is 10 obtained. As can be seen, the bits
b[err], b[err] are unknown. The reproduced data is however val i d,
starting fromthe time interval t[err]. As a result, the full p-bit |ong

synonor , 021, b° 1Se0 ppperand oo AR ol LB ER R gt 0
ﬂ]obl em T{]eamena?ahppnmtiumvgpnmngl gure 5 ihO\é\lS Igr gelgeSﬁnbl anc?ﬁ to
e apparatus o | e ur e, an aving the
sane ref eren&‘ép“}\m%‘g;frf’ ﬁg§ @?‘é’%ﬁ?& 8888l { o be the sane. As can be

seen | R ehtlitigeméans foreentoding: the HiitabinfurinatioiCgnabscisod obima channel kignal,

Coupt od t% {REEIIER TSt GPIPRERE S ATaregpdey hesicn i i inger for which Bl nzt) |

figure 6 shaws TdgeiebikinR iR iffoshikdon | Sled prcodBrecdipiRing! 12 in
the tine |nterval t[err] F@Jerr and the_ 2T precoded d?ta suppl red by the
pr ecoder 6'. ¢delay means for realizing a signal delay of nT,

- pramble sxgnal generating means for generating a preamble signal,
- switching means for combining the preamble signal and the channel signal, the switching

10 means having a first and second input, an output and a control signal input, the first input of
the switching means being coupled to an output of the preamble signal generating means,
~timing means for timing the switching means such that the switching means supplies a
channet encoded block of information of the digital information signal which is preceded by
the preamble signal,

1§ - writing means for writing the preamble signal and the channel encoded block of informa-
tion of the digital information signal in the track on the record carrier,
characterized in that, the switching means form part of the nT precoder, the second input of
the switching means being coupled to an output of the signal combination means, the output
of the switching means being coupled to an input of the nT delay means.

20 2, Apparatus as claimed in claim 1, characterized in that, the timing means are
adapted to supply a control signal to the control signal input of- the switching means such that
the switching means realize an internal connection between its first input and its output
during a time interval coinciding in time with at least a part of a time interval in which the
preamble signal generating means generates said preamble signal, and such that the switching

25 means realize an internal connection between its second input and its output during a time
interval in which said block of information of the digital signal is supplied to the input of the
nT precoder for channel encoding.

3. Apparatus as claimed in claim 2, characterized in that the timing means are
adapted to supply a control signal to the control signal input of the W

|




20 shows the timng signal supplied by the timng unit 22 to the switch

10. As can be seen, the swtch 10 switches over to its position a-b at
the tine instant t[{err]. As the input of the 2T del ay unit 30 is
coupled to the b-termnal of the switch 10, this nmeans that the delay unit
30 is constantly supplied with the preanble signal, so that at the
time instant t‘"’? E swi tchi ng over, the contents of the delay unit
30 is equal to )oflgét

two bits of the prgganble signal . As PCIHBIYOSNG| t
precoded data is supplied by the precoder whi | st nnreover t he preanbl e
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during repro 'P.‘ tnstant o g‘?‘“@?’fﬁ% Mm
whi ch shows ghfofrfation sipnil, mm\ukmmdgerforwm@nmml 20 of flgure 5. A
switch 60 pr esent Whl ch mJIt Xes thg r eanmb) e, si gnal t he
non- pr ecod%d 4dat a app ﬁléfo"‘}eﬁ Ellfé?c“ﬂ"ﬁ@ ﬁ'@e of a timng
signal 61 5 appli eﬂppaaﬁmortwaﬁg Hrmﬁmﬁﬁfom'{ﬁbxﬁmgzﬁﬁﬂiéﬁadkrbﬂbﬁbcéﬂ“ al
dat astream shown in figure 8a. At the tinme instant t[err] the switch

60 switches WH@PMWWW& ons c-b and a-b. Now the

WO 97/ 01169 . input means for receiving the digital information signal
PCT/ | B96/ 00506 onbi nation unit 32 in the 2T precoder, as well as

the termnal -mutm@mrcwcq@s the dligjtal infarmation signal so as to obtain a channel signal,
10 the encoding means comprising a nT precoder, where n is an integer for which holds n21,

and T is the bittime in the digital information signal, the nT precoder comprising signal
combination means and delay means for realizing a signal delay of nT,

- preamble signal generating means for generating a preamble signal,
- switching means for combining the preamble signal and the channel signal, the switching

15 means having a first and second input, an output and a control signal input, the first input of
the switching means being coupled to an output of the preamble signal generating means,
~timing means for timing the switching means such that the switching means supplies a
channel encoded block of information of the digital information signal which is preceded by
the preamble signal,

20 - writing means for writing the preamble signal and the channel encoded block of informa-
tion of the digital information signal in the track on the record carrier,
characterized in that, the timing means are adapted to supply a control signal to the control
signal input of the switching means such that the switching means realize an internal
connection between its first input and its output during a time interval coinciding in time with

25 a part of a time interval in which the preamble signal generating means generates said
preamble signal, and that the switching means switches over from the internal connection
between its first input and its output to the internal connection between its second input and
its output at a time instant mT prior to the time instant of the start of the supply of said block
of information of the digital information signal, where m is an integer for which holds m21.

30 6. Apparatus as claimed in claim 5, characterized in that m = n.
7. Apparatus as claimed in anyone of the preceding claims, characterized in that
n=2.
8. Encoding means for encoding a digital information signal so as to obtain a

channel signal, the encoding means comprising a nT precoder, where n is an integer for
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serial datastreamof figure 8a. At the tine instant t[err] the switch 10
switches over fromthe switch position c-b to the switch position a-b,
as can be seen in figure 8b, under the i nfluence of the control signal
applied to the input 24. As a result, the signal shown in figure 5 8c is
supplied to 1 t 16 of the wite unit 18. i ous
nodi fi cati onﬁ?’ﬂiﬁg i nvention as expl ai ngg above are p053|mm9f’?°¥€6;

nore genally be said that an nT precoder cold have been used, where n is an

i nteger, f Owhich hold$/ixcl) 2A@ MU the Bittinik inahé digital idformdtion mﬂyt!imﬁw& bed in
figure 4, this anstﬂat switchin e Pe swifch position a-b

shoul d take"%’%@gﬁ %"“E‘?W"Pﬁﬁ"g‘rﬂ" t'{‘@ﬂr"f@H’F a signal delay of o, theo
for both SOH&H&E%&H@M&%WE:&@%W os. slﬁra%és&saﬂd&put hgre is

no objection in Swtching over to the sw I on b earliér 'than the

time instanputpptand a control signal igpwy thesacond dxput pEthe Mm&mw@eﬂw

pr eanbl e &si f
enough tgse%ggﬁhg&gfﬁ%c Wt rﬂé&{?ﬁt@?ﬁu %gglﬁ atorggﬁéhﬁsﬂﬁrépr%m ng
appar at us t&mpl!thfdhﬂ)ﬂ'( MMd in the preanble signal. 15
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of atrack. It is however al so possible that a track conprises vari ous
track portions serially located in said track. Each track portion may
conprise a preanble signal, foll owed by precoded data. The sol utions

di scl osed above will be applied to the generation of the information so as
to generate the 20 track portions in the track. Furt her,
it should be noted that the conbination of the precoder and the switch
coul d have been incorporated into one el ectronic conponent, such as an

integrated circuit, or coul d have been realized in software formin a
m cr opr ocessor. The recordi ng apparatus in accordance
with the invention may be one of the 25 helical scan recording type, or
the linear recording type. The invention is equally well applicable in
recordi ng apparatuses for recording on disk-like record carriers. Further,

t he record carrier nmay be of the nmagnetic or optical type.

Therefore, it should be observed that the invention is not restricted to
t he

\
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enbodi ments described, but is limted and defined only by the appended
cl ai ns. WD 97/ 01169

PCT/ | B96/ 00506 7 Rel ated docunents
(D1) EP- A 492, 704 (PHN 13.546) (D2) EP-A 317,013 (PHN
12. 328)
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WO 97/ 01169

PCT/ 1 B96/ 00506 1. Apparatus for recording a digital
information signal in a track on a record carrier, the apparatus
conpri sing - input neans for receiving the digital information signal,
- encodi ng ne ncodlng the digital information signal

obtain a chanﬁgﬁgé?gggl t he encodi ng nmeans conpri si ng a’ﬁﬂ“@@@@@ﬁer
where n is an integer for mhlch hol ds n[err] 1, and T is the bittine in
the digital information signal, the nT prezgﬂer conprising signa

conmbi nati on neans and del ay nmeans for real #2#ng a signal delay of nT,

- preanbl e signal generating neans for generating a preanble signal, -
swi tching neans for conbining the preanble signal and the channel signal
the switching 10 neans having a first an? second input, an output and a
control signal input, the Hi £ty i nput of 1= t1 the smntchlng means bei ng

coupl’ed to an output of t ol 3 -timng
lFRBaMBEBrBSIBﬂNI.C tZ*TaPREtﬂiBEBV\BAW' ng

means for timng the swit njﬁniiigﬁflles

a « Channel encoded bl S
signal which is pwglHded by the pre nble signal, 15 - witing nmeans

for witing the pgHpeR! e signal and the hannel encoded bl ock of inform-
tion of the digital infiob tion signal ier,
characterized in that, ¢eth s formpart of the nT TE;S;E}

t he second i nput of
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the swi tching nmeans being coupled to an output of the signal

nmeans, the out put

the nT del ay neans.
characterized in that,

control signa

and its output

during a tine
digital signal

encodi ng. 3.

intkhat the timng neans are

contr ol
97/ 01169
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20 2.
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information signal, where mis an integer for which holds m[err]0. 5 4.
Apparatus as clained in claim3, characterized in that m= 0. . .
Apparatus for recording a digital information signal in a track on a record
carrier, the apparatus conprising - input neans for receiving the
digital |nfornat|on si gnal , - encodi ng neans for encodl t he digital

i nformation s"}'ﬂﬁ?ﬁ % as to obtain a channel si gnal , é’Cg -‘H nmeans
conprising a nT precoder, where n is an integer for mhlch hol ds n [err] 1
and T is the bittime in the digital infor on signal, the nT precoder
conpri sing signal conbi nati on neans d delay neans for realizing a
signal delay of nT, - preanbl e signal generating neans for generating
a preanbl e signal, - switching neans for conbining the preanble signal
and the channel signal, the switching 15 means having a first and second
input, an output and a control signal input, the first input of t he
SMAtChlng nmeans bei ng coupled to an output of the preanble signal
generati ng neans, -timng neans for timng the sw tching neans such

t hate t he smﬁtching means supplies a channel coded bl ock of

i nformation of the digital i nformation signal mhi%% is preceded by t he
preanbl e signal, - witing neans for witing i reanbl e signal and

t he channel encode bIock of iRpjornma- 61 tion d#'ﬁ dfgital information
signal in the tracklop the recoyd carrie ar 3cterizedygngphat, the
timng means ar ¢ mﬁdﬂ RALS ply alcontrol signal fo $he contro

signal input of qamgb |ng meanst $uch _t ha he t chi ng,fTER ‘ gl i ze
an internal —on-bkt ween ts ‘irst inp nU it outout‘dLrlng a
time interval c0|nC|d|ng intime w parﬁ ginge SintgfPal ijn
whi ch the preanbl e signal generat Qg “.‘s oene g id selant}l e
signal, and that the swi tching A SN\ erdrom tjhe }i nt er n@

connection between its fir iﬁﬁh& ts out put gqg t Frterrel

connecti on betmeeﬂggt gﬁ?d i nput { and its output=at a tine instant

ml prior to the t ﬁﬁ%@ start o _ v..df said bl ock

of information of th gi tal |nfornat|on sign mis an integer for
S as a

which holds nferr]1. 30 6. Appar au iZred in claimb,

characterized in hat m= n.
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7. Apparatus as clained in anyone of the preceding clains,
characterized in that n=2. 8. . Encodi ng neans for
encoding a digital information signal so as to obtain a channel
signal, the encoding neans conprising a nT precoder, where n is an integer
for WD 97/ 01169

PCT/ | B96/ 00506 which holds n[err]1, and T is the bittinme gflge
digital informatiPBQFi gnal, tWeRLD NTRLETOEKOPERTY CRGARZATRNNG Si 0N

conbi nati on nmeans and del ay neans for B*BSPRPER 5 signal delay o

nT, the

encodi ng_mESFERNATIONAL ARRIAEATIONRIBLISHEDhUNDER B8R BATENA CROPERATION TREATYSRCDNd

I nput ,

Swi t chi

means,

the nT

char act
i

Q1) InteridolPaterd Clsscaf@E: T O] ST ONAT [ 1 h %s.mﬁg&,g BeflPUL 0?;{66?/01169

0 H3RS20ALI N9 coupled to 5 arp puf put e signal conbi nation
{he output of the sw tching ngans| @ imgnatoad pibtiction Datt:0 ary JineBU$97 @D.01.97)
el ay neans. 9" EncodrgTEans—as—car et m—ctatrnr 85
b{21) Intqinsitipnali Application-Sumber: PCI/IB96/00506 | (81) Designated States: CN, JP, KR, SG, Buropean patent (AT, BE,
CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL,
(22) International Filing Date: 28 May 1996 (28.05.96) PT, SE).
(30) Priority Data: Published
95201689.7 22 June 1995 (22.06.95) EP Without international search report and to be republished
{34) Countries Jor which the regional or upon receipt of that report.
international application was filed: NL et al,

(71) Applicant: PHILIPS ELECTRONICS N.V. {NL/NL]; Groe-
-newoudseweg 1, NL-5621 BA Eindhoven (NL).

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE];
Kottbygatan S, Kista, $-164 85 Stockholm (SE).

(72) Inventors: LOOYKENS, Marinus, Adrianus, Henricus; Groe-
newoudseweg 1, NL-5621 BA Eindhoven (NL). RIICK-
AERT, Albert, Maria, Amold; Groenewoudseweg 1, NL-
5621 BA Eindhoven (NL).

(74) Agent: VAN DER KRUK, Willem, L. Internationaal Oc-
trooibureau B.V,, P.O. Box 220, NL-5600 AE Eindhoven
{NL).

(54) Title: APPARATUS FOR RECORDING A DIGITAL INFORMATION SIGNAL IN A TRACK ON A RECORD CARRIER AND
ENCODING MEANS FOR ENCODING SAID DIGITAL INFORMATION SIGNAL

TiMIG |22
1, 1%

PREAMBLE SIGNAL
GENERATOR 2% ®, 20

3 50

121 DELAY

. When recording a preamble signal ‘and nT precoded data, a switch (10) ie provided for cbtaining = serial datastream of the preamble
signal and the precoded data, for recording in a track on a record carrier (20). Various solutions are described for improving syncword
detecgon upon reproduction of the recorded data. In one such solution, an nT precoder (6') is provided, the nT precoder comprising signal
combination means (32) and delay means (30) for realizing a signal delay of nT. Further, switching means {10) are provided having a first
(c) and second_ input (&), an output (b) and a control signal input (24), The second input (a) of the switching means (10) is coupled to an
output of the signal combination means (32), the output of the switching means is coupled to an input of the nT delay means (30).
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