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Magneti c-tape recordi ng/ reproduci ng arrangenment conprising a coding device.
The invention relates to a magnetic-tape recording/reproduci ng arrangenent
of the "helical scan" type adapted to record and/or reproduce a digitally
coded vi deo siWa¥7/41688e arr angenent conpri.sing a codi ng devic@caﬂgg to
perform channel - encoding upon a digital recording signal in order to
obtain a cMagnetic-tpgmexiording/repesiocin aiyapgengent chmprising acpding dgwicend/ or to
perf orm channel - decodi ng upon a channel signal read fromthe nagnetic tape
in order to obtain a digital reproduction signal. The invention further
relates to a magnetic tape on which a signal has been recorded in helical
tracks and to a method of recording a digitally coded video signal in
helical tracks on a nagnetic tape by channel encoding of a digital
recording signal in order to obtain a channel signal for recording on the

10 nmagnetic tape. Such a magnetic-tape recording/reproducjn rfangement is
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generation of "false", synchronizat.ion.patterns.. To this end, the
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generate a data _sequence defined by the polynomial P(X) = Xerr] + Xerr] +

1, wher 40 A magnede pe. Devices for obtaining a data sequence which can be
descri bed by an arbitrary

Such a magnetic-tape recording/reproducing arrangement is known inter
alia from European Patent Specification no. 0 476 767 (PHN 13537). The known
arrangement includes a coding device which converts n-nit words of the recording signal into

15 (n+m)-bit words of the channel signal for recording on the magnetic tape. This is referred to
as NRZ-I recording. More specifically, a 24 to 25 bit conversion is described, in which one
bit is affixed to each 24-bit word in order to adjust the running digital sum value of the
channel signal as a function of time.

20 It is an object of the invention 1o provide a recording/reproducing
arrangement including a coding device which in a simple manner and without a deterioration
of the coding efficiency counteracts the repetitive generation of "false” synchronization
patterns.

To this end, the magnetic-tape recording/reproducing arrangement in

25 accordance with the invention the coding device comprises a data sequence generator adapted
to generate a data sequence defined by the polynomial P(X) = X" + X* + |, where A = 7
or 8. Devices for obtaining a data seqtience which can be described by an arbitrary
polynomial are known per se and are referred to as maximum-length sequence generators or

also as pseudo-random bit-sequence generators. Such generators are frequently used for



pol ynom al are known per se and are referred to as maxi num | ength sequence
generators or also as pseudo-random bit-sequence generators. Such
~generators are frequently used for WO 97/ 41681
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On track as recorded on the 20 tape conpri ses transport signal bl ocks.
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signal blocks) the channel signal also has a block structure; channel-signal blocks.
Subsequently, a synchronization pattern is added to each channel signal block, as a result of
which transport signal blocks are obtained. After some operations to prepare for recording,
these transport signal blocks are recorded on the magnetic tape. On track as recorded on the

20 tape comprises 306 transport signal blocks. In a reproduction mode a detector checks the
signal read for the presence of synchronization patterns. When these patterns are detected,
the transport signal blocks can be located and the channel signal blocks can be extracted
therefrom. Thus, the channel signal is reconstructed. In the coding device this signal is
subjected to an inverse operation (channel decoding) in order to obtain the digital

25 reproduction signal. This signal is subjected to error correction, after which it is rid of the
block structure applied in the recording mode. In this way, a replica of the original incoming
signal is produced.

When an arbitrary signal is recorded it may occur that by chance the

channel signal somehow corresponds to the synchronization pattern. As a result of this, the

30 detector will detect a "false” synchronization pattern during reproduction. This detector will
generally be constructed in such a manner that a sporadically occurring “false”
synchronization pattern does not bring the detector out of synchronization. However, if the
incoming signal is highly periodic, for example in that the contents of successive video lines

bear much resemblance to one another, "false” synchronization patterns may occur frequently
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signal. In a magnetic-tape recordi ng/reproduci ng arr apgenent ig ?cqor ance
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the periodi gripgur rence of "false” synchronization patterns without the

coding efficiency being affected by this L
1). The recording signal blocks should be scrambled with different channel sub-

15 sequences in order to preclude recurrent “false” synchronization patterns as a
result of the periodicity in the input signal.

2). The maximum-length sequence shotild be short to prevent long sequences of
only zeros or only ones from being generated, because this makes it more likely
that such sequences also occur in the channel signal. Such sequences are less

20 suitable for transmission via a magnetic tape and, besides, no edges occur in
such a sequence. (An edge is a transition from a zero to 2 one or the other way
round.) In the recording mode such edges are necessary to synchronize a phase-
locked loop by means of which the bits are reconstructed from the signal read
from the tape. The absence of edges in a part of the signal can bring the phase-

25 locked loop out of synchronization. Therefore, in order to preclude this, the
maximum-length sequence should be short, i.e. the highest power in the
polynomial should be low. The first criterion can-be-met roughly by selecting a
maximum-length sequence of such a length that the sequence is non-repetitive
over a long period. This period can, for example, be a period of time

30 corresponding to five video pictures. Such a period of five video pictures is
commonly used as a unit in editing video recordings. This period corresponds
to 12 tracks on the tape, i.e. to 12x306 = 3,672 transport signal blocks. In
these blocks 3,672x856 = 3,143,232 bits should be processed; this would

require a maximum-length sequence of 221 bit, which means that the highest



10 processing. For this purpose, the recording signal is conbined with a
dat a sequence which is generated by the data sequence generator and by
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sequence of 2[err]-
3).

The number of feedback loops and XOR circuits in the data sequence generator
15 should be minimal; preferably one. .

4). A multiplicity of bits, preferably at least eight, should be made available
simultaneously by the data sequence generator, so as to enable an
implementation in which a multiplicity of bits of the recording signal is
scrambled at the same time. Moreover, it should be possibie for the data

20 sequence generator to be adapted simply in such a manner that the generation of
such a multiplicity of bits of the data sequence is effected with a frequency
lower than the bit rate of the recording signal, for example a frequency which is
eight times as low. All these design criteria are met in an excelient way by a
data sequence generator which generates a data sequence of the maximum-

25 length sequence type, which is defined by the polynomial P(X) = X! + X7 +
I or by the polynomial P(X) = X + X* + |, These polynomials in fact define
identical maximum-iength sequences which are mirror-inverted in time relative
to one another.

During recording the recording signal is scrambled in order to obtain the

30 channel signal which is recorded on the magnetic tape after a further processing comprising

the division into data blocks described herein and the addition of a syachronization paitem
and error correction data. During reproduction the signal read from the tape is processed in
an inverse manner and the channel signal thus obtained is descrambled. Both the scrambling
process and the descrambling process comprise the combination of the signal to be processed
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| engt h sequence type, which is defined b noni_ a, err] +
X[err] + - arethat modulo-2 addmg means can simply be mcludedym a d1g1tal c1rcu:t arra gement and
15 the modulo-2 adding means, in contradistinction to many mixer circuits, do not produce a
shift in signal level. The modulo-2 adding means can be implemented in such a manner that
always one bit of the signal to be precessed is combined with one bit of the generated data
sequence, but in implementations which perform other operations on a plurality of bits at a
time it is advantageous to perform the scrambling/descrambling operation also on a plurality
20 of bits at a time. To this end a preferred embodiment is characterized in that the data
sequence generator is adapted to generated an N-bit word, and the modulo-2 adding means
comprise N XOR circuits (eXclusive-OR) together arranged to combine the N-bit word from
the data sequence generator with an N-bit word of the signal to be processed, in order to
obtain an N-bit word of the processed signal, where N> 1. The data sequence generator can
25 be implemented in such a manner that bits of the data sequence are generated with a high
frequency corresponding to the bit rate of the signal to be processed. These bits can be
. supplied one by one and combined with one bit of the signal to be processed, or the bits can
be supplied and combined in N-bit words. In the last-mentioned case supplying and
combining is effected with a frequency which corresponds to the bit rate of the signal to be
30 processed, divided by N. An embodiment which is characterized in that the data sequence
generator is adapted to generate N-bit words, said words being generated with a frequency
corresponding to the bit rate of the signal to be processed divided by N, has the advantage
that the data sequence generator also operates at a lower frequency. This reduces the current

consumption of the dala sequence generator circuit and it also allows the circuit to be



| or by the polynomial P(X) = X[err] + Xerr] + 1. These polynom als in
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- -example M, and are combined with one bit of the signal to be processed; or the bits can be
.15 taken in N-bit words from N consecutively numbered memory elements, for example Mg -
M,s, N being for example eight, and can be combined at the same time as an N-bit word
with an N-bit word of the signal to be processed. In the last-mentioned case reading out and
combining is effected with a frequency corresponding to the bit rate of the signal to be
processed, divided by N. This embodiment is also suitable for use in an implementation in
20 which 16-bit words are processed, if the data sequence generator further comprises a
memory element M,,, the memory element M, having its output coupled to the input of the
memory element M,,. A 16-bit word of the data sequence is now taken from the memory
elements M, - M, and combined with a 16-bit word of the signal to be processed. If the
embodiment is used in this manner, reading out and combining is effected with a frequency
25 corresponding to the bit rate of the signal to be processed, divided by sixteen.
An embodiment of the recording/reproducing arrangement is characterized
in that A = 7, the data sequence generator comprises fifteen coupled memory elements
(M,..M;;s) and eight XOR circuits (X,..Xg), the XOR circuit X having its output coupled to
the input of the memory element M,, where n = 1...7, the memory element M, has its
30 output coupled to the input of the memory element M, , ¢ and to an input of the XOR circuit
X, 41 the memory element M, , ¢ has its output coupled to the other input of the XOR
circuit X, , ., the XOR circuit Xg has its output coupled to the input of the memory element
M; and to an input of the XOR circuit X, and the memory element Mg has its output
coupled to the other input of the XOR circuit X,. This data sequence generator is adapted to
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example the memory elements Mg - M5 being coupled to the inputs of the memory eiements
M6 - My;. The data sequence generator generates a first 8-bit word in the memory elements
Mg - M s, stores this word in the eight memory elements M, - M,3, and subsequently
generates a second 8-bit word in the memory elements Mg - M;5. A 16-bit word of the data
20 sequence is now taken from the memory elements Mg - M,; and combined with a 16-bit
word of the signal to be processed, reading out and combining being effected with a
frequency corresponding to the bit rate of the signal to be processed, divided by sixteen.
It is to be noted that polynomials P(X) = X" + X’ + | and P(X) = X*
+ X" + 1 define basically identical data sequences which are mirror-inverted in time relative
25 to one another. Processing of a data block by means of the one data sequence will therefore
yields the same result as processing by means of the other data sequence, provided that this
.processing is also effected mirror-inverted in time, i.e. the last bit of the data block is
processed first, then the penultimate bit etc., and finally the first bit of the data block. Since
a recording/reproducing arrangement for digital signals comprises several buffers which store
30 data blocks temporarily for further signal processing, it is readily possible to apply the
recording signal blocks to the coding device in time-inverted form, to combine these time-
inverted blocks with said other data sequence in this device, and to store the resulting time-
inverted channel signal blocks in a buffer and to time-invert them again for recording on the

tape. During reproduction the channel signal blocks can be processed in a similar inverted



ot her operations. Frequently used word | engths are eight and sixteen. A
further enbodi nent of the recording/reproducing arrangenent in 5 accordance
with the invention is characterized in that the data sequence generator
conprises fifteen serially coupled rrermry el enents (Merr]...Merr]) and an
XOR circuit, tweomsssry el enent Merr], gre k = 1.. 14, havecumetiéesout put
coupled to the I nput of the rrem)ry el emrent®Merr], the last nenory el enent

(Merr]) having i.ts out Ied 0.an jn f the XCR circuit, and the
seventh or ?‘H’@%é' I’?f‘?? ﬁ‘gﬁé‘ﬁ é‘?Pé uc '%)“%Q%?FS‘HS out put coupl ed to the
10 other input of t he X%é‘dnéﬁditabe rexoftihg) feprédicin i(;raGMhéen’féﬂVimﬁbch&nééJﬁvRHt
coupled to the input of the First menory element (Merr]). This data

sequence geheinyestion i partptarly suijaije fof eacerdm& andéar r@wedwsaa digitaBy cadegk video
hi gh [ eauehfa %QEJu@iHPHQh a4 amn%éareppsztls of EfeaP [mpdandd itthe bBjcbE opmeessed.
These bits be taken one by o rom-t out put of a nenory elenent, for
exanpl e §[ einvgntiomcare achievedh Howeveri itlis tmbe poted that aiteagoetipatape mowsdmpmsma

merory ol enbienp need S8 feffl) BriprilP sirc ERBE TAARE Y S WEERE

and can be meais; ceniession bftarsnaog) videcsigeal iNopbfdar ewamplevant MPEG-bbdedtvider d of

conbi ning | SE 0 MR Ry B bl e RORn R ERE SreBhed Sict e

signal to bms)hac:emad fodthel-deuduhywhbreTtmsSsomedemgtandsora;bﬁma!ecddﬁg B for
use in an inple tation in 20 which 16:bit words are processed |f t he
data sedleritectitndie pntion A Rdplalcs i Fecopling repEaRye\pe armndsmenty whick dogngt
menory el er@iﬁpﬁ&%ﬁice%wm ink#ns QHE/N lsoes! BE@ingOndan e ahd WHich Glre tHRPefBRIMS/
element Merr]. A 16-bit word of the data sequence is now taken fromthe

menory el enwi@bleNpe Fecprding and/or repregucingrigiebsigralnotherihanigitally eoded vigee
signal 10 DSgRIQRER 8l forl drahift BRHBAEH ?ﬁ'ﬁtanhﬁx%h%ﬁ chdbdtalli® sggARer . reading

out and co ning is e fecte requenc corresponding to the bit

rate of the signal to bemewcmg@ed is 40 be detgd Wyat én gaseewherpm wagnstictapet of

the recqgdi t f t he
950! RAbIGERY AHEABRE e RRARAP N relchrel R VAR HIEEheliCoy B o ife

dat a sequence I'fteen cou el eme
(Merr].. M mweﬂt)onaluidmegletatel((t&ahimagneti:sta()e(['&brqinglﬂéi:mduc}mg atrhmgeXeRtsaisingui t

X err] haw. |ts ‘?Fe cou Igd o] ﬁ@mqp Iuecémed @%eXo?heetrlrEnr&%mrM err],

where n =
dtrecuon of the magneuc tape. Therefore, this is to be understood to include also

arrangements of the "transversal scan" type and arrangements of the "arcuate scan" type.

20
The invention will now be described in more detail, by way of example,
with reference to the drawings. In the drawings:
Figure | is a block diagram of a magnetic-tape recording/reproducing
arrangement in accordance with the invention,
25 Figure 2 shows an embodiment of the coding device,

Figure 3 shows another embodiment of the coding device,

Figure 4 shows yet another embodiment of the coding device.

The block diagram in Figure | shows diagrammatically those parts of a
30 magnetic-tape recording/reproducing arrangement in accordance with the invention which are
relevant for a correct understanding of the invention.
When the arrangement is in a recording mode the signal to be recorded is subjected to the
following operations:
- Source encoding. If the signal A to be recorded and applied to the input la is an analog



30 output coupled to the input of the nenory elenent Merr] and to an

I nput of the XOR circuit Xerr], the nenory elenment Merr] has its out put
coupled to the other input of the XOR circuit X err], the XOR circuit X8
has its output coupled to the input of the nmenory el enent I\/[err’ and to an
i nput of the xaRov#mesmit X[ err], and the ngnory el ement Merr® 0387

out put coupled to the other input of the XOR circuit Xerr]. This data
sequence generator . s .a t . 8 : : i 7
PCT/ | BO7/ 00890 SEfidh B, 1§ R cBfvebiBy o, for REariPdn MPEG coded video sfgnal in the
frequency cgui@s@Rbdingandaas | hEhdoiesulting digital sigral S igmeferredtopherginafterasdhe

di vi ded by eight. Sggi an 8-bit word is taken from ei ght consecutively
nurber ed melngPPing A Sk o exanple Merr] - Merr], and conbined with an
8|- bi t f }Nor f" gfocktlﬁru&iugﬁg.:c TheinbsmiRg dieas signal (Ijmacamgecbmo groupof T 2nbitsyini the
also effected with a requency correspaqnding.to bit rate Qf the
signal té bETOS?%WS@Eﬁi‘F*?diagFTd‘H c 9"%5'%‘.&"%i"§‘géﬁﬁ‘?§{?$ﬁ%ﬁ?&‘i%’g‘éﬁ's@“‘ém tabl e
for use in aRoIdY SERAIAGIKEBf BSE bifY &iBh hfe Sithined)Ithe readtldng rezosdimgesignalfC t he

data sequence generator further conprises a menory elenment Merr], the
menory el encompriges arstream\af these recording, signad WRgk&d to the i nput of the menory

el emrent Mer .nit UGS Redns 30 t;

menory el eme ;ém'%[l é?drlﬁé Dﬁﬁﬁﬁ&rgh@qgg%%lf% ned fjﬁnﬁ sépﬁYg-lg:??a%fﬁwﬁo%@ﬁé
si gnal dt 0 2;5 arembissfavhich fhetrecording sighaleGs fusthar processed: injthe peding devieeddn ng
out an omdining is.e ] ced : ' L0 0t '
Pate of (e ot 8obip e el kil T CHIERSNe SBPAER METbiRR Al kOR
al so sui t abkigafipB.2y o€ therecordingsignaic@ tveith @ data sequiencehE, 1 8hioh is gemeritedainea data

processed, if the data s ence .generator f h [ ' 15
el enents M &qupnce W@W‘]’iﬂ?h@'ﬁﬂ Jeatepe %q"u{#or%ﬂgcrg{ég%:@gfwgﬁﬂ%&ﬁ@w‘x
rcrgg&r gdelt grrtaﬂﬁ.fcd ﬁ,ptthe%wmf t Iﬁmm) Eexﬁlr-y A fnlarsiﬁcel\therefcbrdang\zﬁgnal]c badsi ablock

e inputs @ e _nmenpry el enents - :
sequence ‘ge ﬁ@\'cé't“i?&" Frlipg, sigaal é’lqcf‘ﬁ‘)g Eh°8r-egﬁ't‘ "%ﬂ%ﬁ‘?ﬁ %]&"ﬁ'%% a&q%%ﬁ{ugmre;
Merr] -1sM @hdnhel Sk ®fockfli s word in the eight nmenory elements Merr] -

Merr], and subsequently . ) ) . . . .
- Synchronization preparation. During recording the resulting channel signal D is applied to

the synchronization preparation means 5 by signal routing means 4. In the synchronization
preparation means a synchronization pattern is added to each channel signal block, resulting
in a transport signal block. The transport signal block F thus obtained comprises a stream of
20 transport signal blocks for recording.
- Recording. The transport signal is applied to a write/read device 7 via switching means 6,
which write/read device records the signal on a magnetic tape 7.1 after preparatory
processing for recording. The write/read device writes helical tracks on the magnetic tape; a
track as recorded on the tape comprises 306 transport signal blocks.
25 When the arrangement is in a reproducing mode the signal to be reproduced is subjected to
the following operations:
- Reading. The write/read device 7 reads a signal from the magnetic tape 7.1, processes this
signal to obtain a digital transport signal G and applies this transport signal to
synchronization means 8 via switching means 6 (which during reproduction are in another
30 position than the position shown).
- Synchronization. The synchronization means 8 check the transport signal G for the presence
of synchronization patterns. If these patterns are detected the transport signal is divided into
transport signal blocks. From these transport signal blocks the channel signal blocks are

extracted and output in the channel signal H.



generates a second 8-bit word in the nenory el enents Merr] - Merr]. A
16-bit word of the data 20 sequence is now taken fromthe nenory el enents
.Merr] - Merr] and conbined with a 16-bit word of the signal to be

- processed, reading out and conbining being effected with a frequency

- correspondi ngWawndses1bit rate of the signal to be processed, pgiryheiRgsoRy
sixteen. It is to be noted that polynom all§ P(X) = X[err] + X[err] + | and
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posei bl -t o2l 9e Ehhenligey i B arlt SPnel 25830 e s Rt deperaor
ti me-invert38. The data sequermeipeneraion geseritesr® -maximendengthbieqodse defiltedst®i e ot her

data sequence in.this, deyce,  and to store the resulting tinme- inverted
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processed in a simlar nverted . WD 97/41681 . L 8
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magnet i c-t 3RRitbA S hyn | ; : '
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%Egs C o egv-- of,.ié%”de%diﬁ‘é‘. 'l(‘h%n(glgl?aq )ou}/gio(ljn(?gosi,{zsniag5l aa{ thie %tuz%m 5&9 55‘ oF gPaln?ple,aarr]) MPEG
coded video signal. In the source decoding means 10 this signal is converted into an analog
video signal K, which is subsequently available at the output 10a in order to be applied to,
for example, a television receiver.

In another embodiment of the magnetic-tape recording/reproducing arrangement in
20 accordance with the invention the arrangement does not include source encoding means 1.
Such an embodiment is advantageous when an MPEG coded video signal is transmitted and
is consequently available at the output of the tuner (not shown), and also when a digitally
coded video signal from another source, for example a camera or a set-top box, is available.
Thus, in this embodiment an incoming digital signal can be applied directly to the input 2a,
25 without the use of any further source encoding.
In yet another embodiment the magnetic-tape recording/reproducing arrangement in
accordance with the invention does not comprise source decoding means 10. Such an
embodiment is advantageous when an MPEG coded video signal can be processed further
outside the recording/reproducing arrangement, for example in the television set. In this
30 embodiment the digital signal J is available directly from the output 9a, i.e. without the use
of any further source decoding.
These two alternative embodiments can also be combined to form an embodiment without
source encoding and decoding means.

Figure 2 shows an embodiment of the coding device 3. This embodiment



signal and vice versa may be effected outside the recording/reproducing
arrangenent. Since it is not relevant for the invention where this source
encodi ng and/or source decoding is 10 effected, the invention also relates
to recordi ng/ reproduci ng arrangenents whi ch do not conprise source encodi ng
means and/ or sV 8WIGMcodi ng neans and mhlqs are therefore al PCTABINAW e
for recording and/or reproducing digital signals other than digitally coded
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to be recor dgdihs itk Bhaveslir Gist Figuien Biéh Hambfy @éin@ilHa®8 preset input for receiving
-one bit of a préset signal and a preset-enable input for receiving a preset-enable signal. When
IS the preset-enable signal is received the bit on the preset input of the memory element is
loaded into the memory element and is transferred to its output. The preset enable inputs of
the memory elements have been coupled to one another and receive a preset-enable signal for
- each recording signal block in the recording signal C. The preset signal (15 bits) is always
adjusted in such a manner that all recording signal blocks within a period of 12 tracks are
20 scrambled with a different data sub-sequence.
The data sequence E is taken from the generator at the output of the memory element M.
The coding device further comprises an XOR circuit 3.2 for combining the data sequence E
with the recording signal C so as to obtain the channel signal D.
Figure 3 shows another embodiment of the coding device. In this
25 embodiment the data sequence generator 3.3 is of a construction similar to that in Figure 2,
with the exception that now 8 bits of the data sequence E are taken from the generator, at the
outputs of the memory elements Mg..M 5. In 8 XOR circuits 3.2,..3.24 this 8-bit word
E,..Eg is combined with an 8-bit word C,..Cy of the recording signal C, in order to obtain
an 8-bit word D|..Dg of the channel signal D. Similarly to the embodiment shown in Figure
30 2, the data sequence generator of Figure 3 further comprises trigger-signal paths and preset-
signal paths, not shown in the present Figure. In the present embodiment the trigger inputs of
the memory elements M,..M,¢ likewise receive a trigger signal of a frequency corresponding
to the bit rate of the recording signal C, but the 8-bit word D,..Dg of the channel signal D is

to be read out with a frequency which is only 8 times as low for further processing.
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PCT/ 1 B97/ 00397 video signal, it is first converted into, for exanple, an
MPEG coded video signal in the source encoding neans 1. The resulting
digital signal Bis referred to hereinafter as the incom ng digital signal.
- Bl ock structwedmmiesiThe i ncom ng digital signal B is divi dedeamiBoraeserups
of 792 bits in the 5 processing neans 2, Rfter which error-correction data

i s added to_each group. Thus, cor.di signal b] ocks of 856 bits each are
obt ai ned,  t RERPRLENY+ 15 §REBPE fg-Sh Ghile recOEding siEs8C soed plgnpe wpplieh g this
recordi ng sigf@hcyowhiekiSs only @imeehs oWd Therefdrb!! thiertydnhéht iadvifagedot§ #
selection neans 3.1 are in the position shown, as a result of which the
recordi ng sieplementatiogs mwhich-rerfosmapezatiens ypent§:bit w¥sng device 3 in 10 order
to obtain the channel si : Thi ' : [ i ALg, in
an XOR circuit 3.2, of the r“é@é’#'ﬁ.gﬂr§§°§{“8§§‘ﬁﬁ€a%‘"tﬁﬁg§§égﬁ" gﬁﬁﬁgﬁgg déhn\g\hl ch
i s gener &t ebavierbeen chnistrueted) tregensraje A datatsequeBeeddefified Sy dhe polyromuialnB@X) e ¥ at or
gener at es aymgXi : u f t ' = Xlerr]
L err] 1 et RBiblniit G nbly e el o SRR BT oBluche Qered b |
si gnal bl octhe)polynbmial #¢X) = X4 ¢hxhnrel. Birghialpubpost.sthe batputofiothe eightht memory €;

15 channel si |, bl ocks.. - Synchraqnizati.on _preparation ring recording
Lhe rooul t i HEMEH g SRR 5 15 POULGHIhE SRR BrBRCRE nblend B o gl SF he
prepar at i onsavesth memad?y efnnfl M- outi ng nmeans 4. In the synchronization
preparation nmeans a synclironi zation pattern i s added '5?0 each chanpel = si gnal

bl ock, M8sulting in a trERYEJ Shawsgichangthes cmbodiment ptithe coding deyjee,d. #lapied F
thus obt ai nwi%amrd afa sécﬁﬁhéee@énnea bg the POIOTRAN B(X9 10t 4bKDQKS, TRik
recording. - Recording. The transport si ;?nal is applied to a wite/read
devi ce 7 vi gmbadimenihag afatenseqeencogersrator 3.8 compsising diffesn coupled, memenycclements|

on a magnet pg g%nc? eighf ci'?&f?@%@.t f#h@&?ﬁgéﬁétﬂﬂxf Bhs 1E66pil Bpled Ithe

witel/read _de’\'/'lcl writes helical tracks on magnetic tape, a track as
recor ded oninpheoftithe memwnpelesest Band e as pwput ok ihgEOR igirowk X,. The memory

I5 element My has its output coupled to the other input of the XOR circuit X,. Furthermore, the

memory elements and -XOR circuits are coupled as seven identical sub-configurations,
n=1..7: The XOR circuit X, has its output coupied to the input of the memory element M,
The memory element M, has its output coupled to the input of the memory element M, _ ¢
and to an input of XOR circuit X, |. The memory element M, ¢ has its output coupled to

20 the other input of the XOR circuit X, .
Each time 8 bits of the data sequence E are taken from the memory elements Mg..M;5. In 8
XOR circuits 3.2,..3.24 this 8-bit word E,..Eg is combined with an 8-bit word C,..Cg of the
recording signal C in order to obtain an 8-bit word D,..Dg of the channel signal D.
Similarly to the embodiment shown in Figure 2 the data sequence generator of Figure 4

25 further comprises trigger-signal paths and preset-signal paths, not shown in the present
Figure. In the present embodiment the trigger inputs of the memory elements M;..M,,
likewise receive a trigger signal of a lower frequency corresponding to the bit rate of the
recording signal C divided by 8. The -bit word D,..Dg of the channel signal D need also be
read out with this lower frequency for further processing. Therefore, this embodiment is

30 advantageous in implementations which perform operations upon 8-bit words and, moreover,
this embodiment has a lower current consumption because the data sequence generator
operates at a lower frequency.

For embodiments shown in Figures 2, 3 and 4 the signals have been

indicated as processed and supplied by the coding device during recording: the recording



25 \When the arrangenent is in a reproducing node the signal to be
reproduced is subjected to the follow ng operations: - Reading. The
wite/read device 7 reads a signal fromthe magnetic tape 7.1, processes
this signal to obtain a digital transport signal G and applies this
transport si gnwioszai@gynchroni-zati on neans qui a switchi ng neaRETEBYTRPIE h
during reproduction are in another 30 position than the position shown).

Synchroni zati on. The synchronj zatjion neans 8 chegk..th S )
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channel signal ' I L L} BY Eoritifed With AftUsdnbRtedsdaginal 1.
This pr ocessﬁ'ﬂ'@ﬁyor r@g%%ﬁ%é%ﬁﬁghﬁhé;{agfgncgggf% during recording and thus
cancel s t he sequenoe&si ng during recordi ng. The processing conprises the

combining, in an XOR cirgyit 3. f . L onal | @%}ﬁoﬂiﬁ
sequence E generated in '[C%g e o%@dxa;pg(gvég%ﬁfé%r{egfﬁ%‘}.@?ﬁﬁ@ﬁd ta ser%uence
gener at or gedifingément df et Helical Iseand tthipes exnstructed thedecord cantidor tréprogusie andigitally

P(X) = X[err] + Xerr] + 1. - Si.gnal struc L ng. | c

r((aszjl ti ngor e%ﬂd%ﬁbFP aignglia@ﬁgpmpfl?‘gg élp‘;ﬁfilng e,k’ i(’gze.[ ﬁ.eth%éc'ogc?%%g@;d?% ér%'g%séegﬁgy
signal rout i figcéBANsdigitdbdording signaloihanhelbenebdiag) samsitd iobtaint Agharnklesigad itd bon
shown). In these processing _neans error correctian Ig's li,ed, after V\/ﬁli ch
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in the recorgi,neeiTRAGH redli flolifthe magnetic tape (channel decoding) so as to obtain a digital
- reproduction signal which is a replica of the original recording signal. For this purpose, the

15 coding device comprises a data sequence generator adapted to generate a data sequence
defined by the polynomial P(X) = X'* + X’ + 1 or by the polynomial P(X) = X" + X* +
1. Moreover, the coding device preferably comprises modulo-2 adding means, in which the
signal to be processed is combined with the generated data sequence, and selection means
with which the signal to be processed is selected from the recording signal and the channel

20 signal, depending on the mode of operation of the recording/reproducing arrangement. The
invention further provides embodiments of the coding device adapted to generate N-bit words
of the data sequence and to combine these N-bit words with- N-bit words of the signal to be
processed.

It is to be noted that the invention is not limited to the preferred

25 embodiments described herein. Those skilled in the art will be able to envisage variants
which fall within the scope of the invention as defined in the following Claims. Thus, the
data sequence generator, for example, can also be implemented with a. memory, such as a
4kx8 ROM, in which the data sequence has been preprogrammed. One word of the data
sequence, for example an 8-bit word, is read from the memory, after which the memory is

30 addressed in such a manner that the next word of the data sequence becomes available for
read-out. By starting the read-out of the data sequence at a suitable ROM address for each
recording signal block it is achieved that all recording signal blocks within a period of 12
tracks are scrambled with different data sub-sequences. Furthermore, although it has been

described here in terms of hardware means, the invention can also be realized by a software



out put 9a of the processing nmeans 9 this yields the digital outgoing signal
J whichis areplica of the original digital incomng signal B. 15 -
Source decoding. The digital outgoing signal J at the output 9a 9s, for
exanpl e, an MPEG coded video signal. In the source decoding neans 10 this
signal is conW&97%d68int o an anal og video signal K which is sorapsmontl y
avai | abl e.at the output 10a in order to bé4applied to, for exanple, a

tel evision receiver.. In another enbodinent of the nmagnetic-tape

oo i ng! AEEIIERHY CHRTSLS 8 oS Oh BrEEUUPHbIR S8V CH Hek PHTERROEEOT o
ar rangenenta digiedl sipphal pracdseste Saeh fcaRzatibaOalsd GalNWARS the scop€ bf the iRvERtgh. B | S
advant ageous when an EG coded video signal ;is transmtted and is

consequent !P?“WE‘F’IYQGI"E“‘%&_wPhE’ ’ﬂﬁ?"ﬁ%"?‘edf’e fnyentiomigra safyare program Wik alsaso
when a di gigeffotnis 6MELHgNdI ﬁﬁ&eﬁi@?kctﬁ&n@ RrRebARg %ﬂ%f%%ﬁﬂ}?&&%%ﬁﬁf@é&l%ﬂd_

canera or a set-top box, is available. Thus, inthis enbo t an 1 ncom ng

di gital 5i daatleasdpr His pyppsecan einbodimeny adapteds as idesseibed hereipbeforg, tothet wetde use
of any furg hsgﬂqﬁqhgggﬂng nﬂHﬂm*ﬁ&g%ﬁﬂ%ﬂ&k enbodi mrent the magnetic-tape
recor di ng/ reproduci ng arrangeffent’ 1 n accordance with the invention does not
conprise source decodi ng neans 10. Such an enbodi nent is advant ageous when
an MPEG coded vi deo signal can be processed further outside the
recordi ng/ reproduci ng arrangenent, for exanple in the television set. In
this 30 enbodinent the digital signal J is available directly fromthe
output 9a, i.e. without the use of any further source decoding. These two
alternative enbodi mrents can al so be conbined to form an enbodi nent w t hout
source encodi ng and decodi ng neans. Figure 2 shows an enbodi nent of the
codi ng device 3. This enbodi nent WO 97/ 41681

PCT/ 1 B97/ 00397 conpri ses a data sequence generator 3.3, conprising fifteen
serially coupled nenory



el ements Merr]. Num"l Imm m circuit Xferr]. The output of each of
the nmenory el enent m Is coupled to the input of the nenory

el enent bearing the*nekt hidh funBer. The output of the |ast nenory el enent
Merr] and the output of the seventh nenory elenent M7 5 are each coupl ed
to an i nput of WORY46R circuit X err]. The lQut put of this XORRIIVIBYHG0397
X[err] is coupled to the input of the first-“nenory elenment Merr]. The data

sequence ger&mﬁf‘?urther conprises trigger-signal paths, not shown in
this Figure: nory el ement has a trigger input for receiving a

trigger signal. Wien a trigger signal is received the data bit on the input
of the nmenory elenent is |oaded into the nenory 10 elenent and is
transferred to its output. The trigger inputs of the nmenory el enents have
been coupled to one another and receive a trigger signal of a frequency
corresponding to the bit rate of the recording signal C. The data sequence
generator further conprises preset-signal paths, neither shown in this

Figure: Each nemory el engp, lcﬁa&rl%@@rﬁl e MBptodbcie &%@émemqafqn@"m&an%@

preset signal’ and a preset -ehabl e "I nput r recelving a preset-enable
si gnal . V\henynesadapwd tp reaoed am’iubteemsmmamana"y e@dsdwwmsmabuthe @mangn@emr eset

I nput of th Qfﬁ% t ] I tg

transferred gou‘lfogr%m%gagrese& enfggﬁneénlg?lﬁg%%?gt ﬁHPQ n%ﬁ P'édm,;nt S
have been ccsugﬂabm ondemntocobdain & lvhannehsignal der teeordingr asibe nagadticctaps gmﬁbr toor
each recog o] n_th ecardi ng signal ,C The reset S al
(15 bi )3 | PEIpER Do riePlipe oL S chB SER i 56 miglEsP R gh SHIA 0P

bl ocks wi t hldbtaﬁn aeﬁgnmdrqfrodhetnéﬁ ﬁgukas cliatachBized imnial we coding devick Edreprises adiataa

sub-sequence. The data se is taken fromthe nerat or. at ut put
ot he  menorSFNIEH BFEFNPLRed 1 BeneBR ARSTNADOS GFAEL b7 b By Seeh BORCR

circuit 3.2 per. gondiniperd Re=dabagsequence E with the recording si gnal C
so as to obtain the channel si gnal D. Fi gure 3 shows anot her enbodi rent . of

the coding device. In thiAmagnelicdape erording/ repredurinearengerbet s fiaimedinflagn 3
is of a gensf rch&sutabenzéf i thi'thd CodifiPlevict ﬁhﬂ&f&m is mdm&té aaaﬁ.gnﬁéaagl farhat

now 8 bits of the data sequencé E are taken f the generat or,
out puts of tcombining g geherpied dataeeuante withahe }rgnalmo Be pORessed difl- tegher the dlgltal

3 2L, BRI 3y eI o SRRl ST 00 W lhyaR,
processed signal, i.e. the channel signal to be recorded on the magnetic tape, or the digital
reproduction signal.

15 3. A magnetic-tape recording/reproducing arrangement as claimed in Claim
2, characterized in that the data sequence generator is adapted to generated an N-bit word,
and the modulo-2 adding means comprise N XOR circuits (eXclusive-OR) together arranged
to combine the N-bit word from the data sequence generator with an N-bit word of the signal
to be processed, in order to obtain an N-bit word of the processed signal, where N> 1.

20 4. A magnetic-tape recording/reproducing arrangement as claimed in Claim
3, characterized in that the data sequence generator is adapted to generate N-bit words, said
words being generated with a frequency corresponding to the bit rate of the signal to be

processed divided by N.

5. A magnetic-tape recording/reproducing arrangement as claimed in Claim 3
25 or 4, characterized in that N = 8.
6. A magnetic-tape recording/reproducing arrangement as claimed in Claim 3

or 4, characterized in that N = 16.
7. A magnetic-tape recording/reproducing arrangement as claimed in Claim
1, 2 or 3, characterized in that the data sequence generator comprises fifteen serially coupled



an 8-bit r] of the channel signal D. Simlarly to the

enbodi menmm)mr"m gﬂiﬁ 30 2, the data sequence generator of Figure 3
further cohprises mrig signal paths and preset- signal paths, not shown
in the present Figure. In the present enbodi nent the trigger inputs of the
menory el enenWON[eBI] . . Merr] |ikew se rfgei ve a trigger si gozimebomy -
frequency corresponding to the bit rate of"the recording signal C, but the

8-bit word Derr],.D er he, ch l. signal D is oberea QU wth a

Fr equency. ST FlemghiM - B oh 85, &0 RE ot T meposy el Mg Vet b 5

97/ 41681  1..14, having its output coupled to the mput of the memory element NEGT/, llRNgétQherfory

Consequent | ?/ the 8-bit wor d ! 1%P@Hr of .the recording signal C need
1

al so be apfiemEat W‘tspn haying its P@@HE Rut 9f the XOR; gircuit gand e seventh or
Therefore, geéignth Mr?%l&ndnﬁ(rﬂg’yw:?g}ﬁpyﬁ{mrhobﬁi@& Wﬂi&to%ﬁérqgﬁxt‘dﬂ'ﬂfehmﬁr form

operations upon 8 nbodi men he codin vice 3 as
shown i P Fpgembsang thehfOR grovihhavisgdis Qsm%wmde@ the inpehaf g-pe’xra Hemery
sequence degf the polynomal P(X) = X[err] + X[ferr] + 1. These

enbodi rrents can g Yr’ply be adapted to gener ate a data sequence defined by
the polynoBial P(X) = Xhemagnetic-Kperedording/repFasucingi asTappemens @s clakreedoint Glaim of
the eighth r . I u d.t CIrCUIt
X err] |nstlgggq OF cgﬁa&l%d% tllath t—hz Q’é\?@tﬁtsﬁqur%ge F?/"%gq %rn%or?%prﬁs@
Figure 4 sloonqﬂeq/mmaryoalbaente(ﬂmdm?)rmdm‘igm IXOR oitcuity (vaXg)& the X@Bagitonit X

d =
1 Tt R UL Cople s il 0P BRRY B emiby B P g+ e -

coupl ed nemmmorg leleiieit B, Ma€its outpM edupledad dhecingit o thRnfeiviogy elefhent M. ; and to
Xerr]..Xerr]. The XOR"ci 1 cui_t Xerr] has its output coupled to H'1e I nput

of the mendhyjnRt efheXQRSircyit Xaa 1 thedhemary slemsnt Maaskewt&ppw goupled 1o }he The
menory 15 oﬂie?mi oMhE X DR Rfreuit &am%a%ww&l.aﬁ has hbsmsmd*gupreawtheqﬁpmhe

XOR circuit X err]. Furthernore, e mem)r%;n ments and circuits are
coupl ed as %&%‘nemwmlmwt Maj{'}wc'@rﬂ’"l gDyttt XORneincuit7X (. pré theomeprycglement

X[err] fas Nif fasGi dibue COMIEEE he oml? inpdPHf @ XOR QirBRIR, Y €l ement Merr].

9. : A magnetic-tape recording/reproducing arrangement as claimed in Claim 7

or 8 where appendant to Claim 3, characterized in that of each of N consecutively numbered
memory elements (M, . ..M, , N) has its output coupled to an input of one of the N XOR
circuits of the modulo-2 adding means.
20 10. A magnetic-tape recording/reproducing arrangement as claimed in Claim
9, characterized in that N = 8.
11, A magnetic-tape recording/reproducing arrangement as claimed in any one
of the preceding Claims, characterized in that the coding device further comprises selection
means adapted to select the signal to be processed from the digital recording signal and the
25 channel signal read from the magnetic tape.
12. A coding device for use in a magnetic-tape recording/reproducing
arrangement of the “helical scan” type as claimed in any one of the preceding Claims,
characterized in that the coding device comprises:
- means for selecting one of a plurality of input signals,
30 - a data sequence generator adapted to generate a data sequence defined by the polynomial
P(X) = X" + X" + |, where A = 7 or 8,
- means for combining the selected input signal with the generated data sequence.
13. A method of recording a digitally coded video signal in helical tracks on a
magnetic tape by channel encoding of a digital recording signal in order to obtain a channel



The nenory S its output coupled to the input of the nenory
el enent I\/[eﬂmm u"mﬂulm”mut of XOR circuit X[err]. The nenory el enent
Merr] has itss éutput® ccoupl*ed to 20 the other input of the XOR circuit
Xerr]. Each tine 8 bits of the data sequence E are taken fromthe nenory
elements Merr]WOREMBE] . In 8 XOR circuits;3.2[err]..3.2[ err] PERMITO0NT t
word E[err]..E[err] is conbined with an 8- b|t wor d C[err] .Clerr] of the
recordi ng si r f the
channel si gng RA[‘) f&S!.é?no Ii"1°,leyn %hg "S%B&%g‘gh %Sﬁ%kg%%\,\ﬂ tﬁqﬁ’: lé’aarngg[f{cﬁ&m at a
sequence gen@mmﬁeséhe sepfe 4 25 further conprises trigger-signal paths
and preset-si Q@ﬁa t ' ur @is Aheq(p n
enbodi ment thg |8’gma|‘%p e‘&gggﬁﬂéed]%nn%@iﬁ?@n%érﬁ%ngr r#_rx q'l ("ﬁa%}‘

| i kewi se rec@iord8.a trigger signal of a |ower frequency correspondlng to the

bit rate of the ecor na e -bit word D ..D8 of

t he channdl sFYH '1""\5 tﬁ %" "&ﬁ'%'&%"é@&'"%&?“#f‘ﬁdi‘ﬁP%‘I“F'b%r frequency for
furlt her processi \rll\g There?\(magnetidllape eﬁbﬂﬁhmﬂgnalgaﬁﬁeen&gm&%mh%aﬂ tiacks,

i npl ement ati gns ich.perfarmo t.i ons on. 8-bit. words, an nor eover

thi s enbodi n&ﬁ%"g E@W\Eq’ é{ﬁ“g@ﬂs @S?ﬁ[’ﬁ?BFﬁPBYI“?)‘B inalon ‘E’Wéadféfaaseg%"d'ﬁ%nce
gener at or op@éfaicd byathe polyviiial PROGHEXE Y XFOL KRiHRA ABAtBSOWN i Nn Figures
2, 3 and 4 the signals have been indicated as processed and supplied by the
COdI ng devi ce during recording: the recording WO 97/ 41681

PCT/ 1 B97/ 00397 13 signal C and the channel signal D. However, these

enbodi nents are equally suited for use in a reproduction node; the signal
to be processed is then the channel signal Hand the processed signal is
then the reproduction signal |I. These enbodi ments nmay al so be provided with
signal selection neans (3.1 in Figure 1) in order to select, depending on
whether the 5 arrangenent is in a recording or a reproduction node, the
recordi ng signal C or the channel



signal Hread fromthe nagnetic tape in order to be conbined with the

gener ated data sequence E. The invention thus provides a nmagnetic-tape
recordi ng/ reproduci ng arrangenent of the "helical scan" type constructed to
record and/ or reproduce a digitally 10 coded video signal and conprising a
codi ng devi ce. ‘Y‘ﬁ”f’ﬂéslr ecordi ng node the coding devi ce procesRCIRIM™ ol
recordi ng signal (channel encoding) so as to obtain a channel signal to be
recorded on the magnetic tape. In the repgaﬁgction node the codi ng devi ces
processes the channel signal read fromth gnetic tape (channel decodi ng)
so as to obtain a digital reproduction signal ich is areplica of the
original recording signal. For this purjp e 15 coding device conprises
a data sequence generator adapted to gd : ?3ta sequence defined by
the polynomal P(X) = Xerr] + Xerr] he polynom al P(X) =
X[err] + X[err] + 1. Mreover, the codijnoxge e preferably conprises

modul 0-2 addi ng means, in which the sidgmatryto—be processed is conbined with
t he generated data sequence, and sel ecti ondmeans with which the signal to
be processed is selected fromthe recordind signal and the channel 20
signal, depending on the node of operaSTEh oT X begr ecor di ng/ repr oduci ng
arrangenment. The invention furtWer proVvi de} enbodi nenyk of the coding

devi ce adapted to generate Nybt tpe-ldatagsefjuence and to conbi ne
these N-bit words with N-bit fwords of #he signlal to be processed. It is to
be noted that the invention is not |inm+-ed~t-e-t he preferfred 25 enbodi nents
descri bed herein. Those skilled in the art will be able jto envisage
variants which fall wthin the scope of the invention ad defined in the

foll owing C ains. Thu98-trhe dat a} sequence generator,[Tor exgoplg, can also
be inplenmented wth a neffory, sugph as a 4kx8 ROM in which §he data
sequence has been preprodgramed.| One word of the datja sequeipce, for exanple
an 8-bit word, is read or-{ he nenory, dfter which erreRory is 30

addressed in such a manndr tyial The next yQrd of1the daja sequence becones
avai l abl e for read-out. By stacting t3¢ r*ad-BYtlof_jﬂﬁ data sequence at a
Qanar?

sui tabl e ROM addr ess for‘eqc reco[diﬁg j bllgeck it fﬁlgphieved t hat
all recording signal bloékq W 4hi ngagpe off 1P, .I
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tracks are scranbled with different data sub-sequences. Furthernore,

al though it has been described here in terns of hardware neans, the
invention can also be realized by a software WO 97/ 41681 14
PCT/ 1 B97/ 00397 program which controls the functions of a progranmabl e

devi ce, such awo®7miestoprocessor or a digital signal processoPCTIRIEPOIN
realizations also fall wthin the scope of the invention. It is

particul arly advantageous to incorporateezjﬁkinvention in a software
program whi ch al so perforns other signal essing functions for recording
and/or reading a digital signal, and 5 to select for this purpose an
enbodi nent adapt _a.s.desc:Lb.ed.Jme.r.ejnhef.oLe_Lo_lhe.\Aqrd |l ength used in

t hese other signgl processing functions. ¥, W 97/41681 3.3

PCT/ 1 B97/ 00397 CllAI MB: 1. netic-tape ¥V
recording/reproddci g arrangenent of hel 1 cal sc n"|type adapted to
record and/ or reﬂro uce a digitally coded video sign‘l,lt e arrangenent
conpri sing a codilngl devi ce adapted t o %erform channe
digital recordind sjgnal i i
on the magnetic tlape a
signal read fromjth
reproduction signgal}
data sequence generftor
pol ynomi al P(X) § Xerr]
magneti c-t ape reqorpinq

[ e

FIG.2



10 1, characterized in that the codi ng device further conprises nodul o-2
addi ng neans for conbining the generated data sequence with the signal to
be processed, i.e. either the digital recording signal or the channel

signal read fromthe nmagnetic tape, in order to obtain a processed signal

i .e. the chanmwp9esmsbl to be recorded on the magnetic tape, BFTAH ital
reproduction signal. 15 3. A magneti c-tape
recordi ng/ reproduci ng arrangenent as claggg in Caim2, characterized in
that the data sequence generator is adap to generated an N-bit word, and
t hé nodul o-2 addi ng nmeans conprise N XOR circuits (eXqusive-CFQ t oget her
arranged t o CONDirRG=t=hGw N 334 d= WG Ghe ke G-t RE—flal 2 -S04 e 8¥erator with an
N-bit word of th S|gnal to be processed, ¥4n order to o taln an N-bit word
of the processed:?signal AJ A magneti c-tape

recordlng/reprodg0|ng arrangenent as éﬂbzed in
that the data se§ugnce gen t is adapted t{ o] Y , said
wor ds bei ng genelated yaf | g of the
signal to be protedsed|di viTe

recordlng/reprodhc”ng rrangenent as c-

characterized inftHat N—=86: z i
recordi ng/ reprodjicilng arr a; nt las ¢l ai rr i Aarlcterlzed
inthat N= 16. 7. 6 F magnet i 2 oc-7e -3g
arrangenent as cjaijnedjin #m1l, 2 qr 3 -2t efr i [ wil the data

sequence generat pr jconpri ses fifteen g

16 i - wANa " -

an XOR circuit, §hg nenoryekgnent h{ﬁ 1., *hG its
out put coupled te tlhe idapt d ne q \L_genory
element (Merr]) evinu s put cod rcuit

and the seventh




the eighth nenory elenment (MA) having its output coupled to the other input
of the XOR5 circuit, and the XOR circuit having its output coupled to the
i nput of the first nmenory elenent (Merr]). 8. A magneti c-t ape
recordi ng/ reproduci ng arrangenent as clained in Claim1, 2, 3 or 4,
characteri zed WO97H8881 A = 7, the data sequence generator corrpwwlf’?aﬂ een
coupl ed nenory elenents (Merr]...Merr]) and eight XOR circuits
(X[err]..Xerr]), the XOR circuit X[err]w%ZQLhaving its output coupled to
the input of the nmenory elenent Merr], ren=1..7, the nenory el enent
Meéerr] has its output coupled to the input of the nmenory elenment Merr] and
to an input of t LR oG ke Gl it it e, aml 3 B I3 HD LY egr] has its:
out.put coupled tq the other input of circuit Xer] the XOR circuit
Xerr] has its oyt pu oupled tQq i he nennrjl | ement _MB and to
an input of the XOR circuit_Xlerr], ‘ i
out put coupl ed td the othefynpur of the XOR {
A magneti c-t ape decpr di[n reﬁf ucl ng arranﬁEF

8 where appendant! tp Clai m 3, characterizeﬁiif D
consecutively nurtbered Jnenory el e r]..Merr]) lha ﬂﬁt
coupl ed to an indut] of one of the clircuits of the Inb 3g9d|ng
means. 20 10. | t ape r qCOTYi

arrangenent as cljai
A magneti c-tape rlecprdijng/ rep errent
the preceding d gi i t he codi

conpri ses sel ectijonf nea 0
iy
"hel ikes

as cldined i
ng devilge
q tloEpe proggssed from
Al re d ?r’?_ﬁhe

the digital recordi
magnetic tape. 13.
recor di ng/ r epr odyci

scan” jtype claimed in

any one of the precgdin ey x&ed in that qhec%o» ng ice
conprises: - neans for - pHu-a--y—af | nput S|932IS, 30 -
a data sequence dengrat erate _g._data se4 “bed by

t he pol ynom al




P(X) = X[err] + Xerr] + 1, where A =7 or 8, - neans for conbini ﬁb?omst(—{
sel ected input signal with the generated data sequence. 13. _ A
met hod of recording a digitally coded video signal in helical tracks!t® 3
magneti c tape by channel encoding of a digital recordi ng signal /e
obt ai n a channel 97/ 41681 17

PCT/ | B97/ 00397 si &Gﬁ?f or recof MY E ke Bgae ¢ Tape, char "’V'”‘V‘{t
o enne_qoRRRNATARL RebLROMRON 2y ishEn Unilik il pATHETGHER Gl ATy ecp

sequence—det-hed he—polynom—al & X1-er
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14.- HO4N 5/08, H6Inet i c t ape on. whiAdh i gnal een recorded | ;
helical tracks, characterized in that]th (&?%ﬁg?&ﬁ'ég&MH%gmﬁcoggg%yﬂ w.iLsn
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(54) Title: MAGNETIC-TAPE RECORDING/REPRODUCIN! RANGEMENT COMPRISING A CODING DEVICE
{57) Abstract

A magnetic-tape recording/reproducing arrangement of the "helical scan®
type adapted to record and/or reproduce a digitally coded video signal comprises a
coding device (3). In the recording mode the coding device (3) petforms channel-
encoding upon a digital recording signal (C) s0 as to obtain a channel signal (D)
for recording on the magnetic tape (7.1). In the reproduction mode the coding
device (3) performs channel-decoding upon the channel signal (H) read from the
magnetic tape (7.1), so that a digital reproduction signal is obtained which is a
replica of the original recording signal (C). For this purpose, the coding device (3)
compriscs a data sequence generator (3.3) adapted to generate a data scquence (B)
defined by the polynomial P(X) = X5 4+ XA + 1, where A = 7 or 8. Forthermore,
the coding device (3) may comprise an XOR circuit (3.2) in which the signal (C,
H) to be processed is combined with the generated data sequence (B), and selection
means (3.1) to select the signal to be processed (C, H) from the recording signal
{C) and the channel signal (H) in dependence upen the mode of operation of the
recording/reproducing arrangement.
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