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preformed or prerecorded track modulation of the servo track in servo track
parts intended for record- The invention relates to a recording system for
ing information, in that the recording apparatus recording information,
comprising a record carrier  comprises means for scanning the servo track,
and of an inscribable type and a recording apparatus   5   in that the read
means include means for detecting comprising write means for recording
applied in-   the track modulation during scanning and for deriv- formation
on the record carrier. The invention fur-  ing the control information from
the detected track ther relates to a record carrier and apparatus for
modulation. Thus, the control-information pattern use in the system.
can always be read, regardless of the position of Record carriers on which
digitised audio in-  io  the write means relative to the record carrier.
More- formation is recorded have been available for a    over, this
embodiment enables the control-informa- considerable time now. Such a
record carrier may  tion to be tested continually during recording, so be
for example, an optically readable disc, such as  that the system becomes
highly tamper-proof. the 'Compact Disc" or a magnetic tape, such as
An attractive embodiment of the recording sys- the "DAT" cassette tape. The
advantage of digitis-  15  tem is characterized in that the recording
apparatus ed audio information is the extremely high quality.  comprises at
least two input stages for receiving Another property of digitised
information is that  the information to be recorded, and in that the test
it can be copied almost endlessly without any      means are adapted to
detect the type of applied significant loss of quality.
information on this basis of the type of input stage This last-mentioned
property constitutes a sub-  20  used. stantial problem in marketing
consumer equipment      This embodiment utilises the fact that different
with which digital audio information cannot only be  types of information
require different input stages, played back but can also be recorded.
so that the type of information applied can be Such an apparatus enables
the consumer to      derived simply from the input stage which is used.
evade copyrights on a large scale by simply copy-  25  A further embodiment
of the recording system ing the content of a record carrier with digitised
is characterized in that the recording apparatus audio information.
comprises at least two input stages for receiving Since copying does not
entail a loss of quality  information of two different types, and selection
there are hardly any reasons for the consumer to   means for selecting one
of the input stages, and in purchase a comparatively expensive original
which   30  that the test means are adapted to determine the is subject to
copyright if the original, or a copy  type of applied information on the
basis of the thereof, is available for copying. This leads to a  selected
input stage. substantial loss of copyright income.                 This
embodiment advantageously utilises the A system for inhibiting unauthorized
copying of  fact that in a system comprising different input information,
as defined in the opening paragraph, is  35  stages the type of information
applied can be de- known from GB-A 2,104,701. In the system de-       rived
simply from the selected input stage. scribed therein the
control-information pattern is    An embodiment of the system is
characterized recorded on the first part of a magnetic tape.     in that
the record carrier is of an erasable type, the Reading this
control-information pattern enables the  preconditioning
control-information pattern being of information specified by said pattern
to be copied.  40  a non erasable type. Because the control informa-
Copying such information remains permissible until  tion cannot be erased
it is virtually impossible to recording is interrupted by actuating the
stop but-  alter the record carrier destination. ton. This has the
disadvantage that if recording is    The invention is applicable to all
kinds of in- to be resumed it is necessary to rewind the tape to  scribable
record carriers. An embodiment suitable the beginning in order to read the
control-informa-  45  for recordings on optical or magneto-optical record
tion pattern again.                                carriers is
characterized in that the recording ap- Further Research Disclosure, no
248, Decem-    paratus comprises an optical scanning device for ber 1984,
pages 588 and 589 discloses an informa-  scanning the servo track with a
radiation beam for tion recording system for recording information on  the
purpose of recording, the read means compris- an optical or magnetic disc
which has been pro-  so  ing a radiation-sensitive detector for detecting
the vided with a servo-track, which is used for tracking  radiation beam
which is modulated by the track during the recording of information.
modulation during scanning. It is an object of the invention to provide
A further embodiment of the system is char- means to mitigate this
drawback. To this end a     acterized in that the control information
represented system  as defined in the opening paragraph is  55  by the
track modulation comprises a position in- characterized in that the record
carrier is provided  formation signal which indicates the position of the
with a preformed or prerecorded servo track, the   relevant track portion
relative to the beginning of control-information pattern taking the form of
a   the servo track, in that the recording apparatus 3    
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means for converting the        Figs. 2 and 10 are flow charts of programs
applied information, prior to recording into a signal  performed by a
microcomputer incorporated in complying with the CD-standard, the control
means    the recording system, being adapted to add subcode information to
the        Fig. 3 shows a record carrier for use in the information to be
recorded depending on the posi-   5  recording system in accordance with
the inven- tion-information being read, and the control means   tion, being
adapted to supply the subcode information      Fig. 4a shows a
position-information signal exclusively if the detected type of information
pre-  which has been prerecorded as a track modula- sented for recording
corresponds to one of the       tion in a portion of the servo track of the
record types indicated by the control information being   10    carrier
which is intended for recording, read.
Fig. 4b illustrates the format of the information Information cannot be
recorded if the addition    represented by the position-information signal,
of subcodes is inhibited. If the addition of subcodes  Figs. 5, 6 and 7
illustrate different methods of is inhibited it is possible to record a
pattern of   recording the control information indicating the information
symbols on the record carrier, but the   15    record-carrier designation.
recorded pattern cannot be read because the sub-     Fig. 9 illustrates the
CD-ROM format, code information is necessary for controlling the    Fig. 11
shows an example of a demodulation process of reading information recorded
in confor-   circuit used in the system, and mity with the CD format, so
that said information    Fig. 12 shows an example of a demodulation may be
regarded as not being recorded.        20     circuit used in the recording
system. Obviously it is possible to combine the inhibi-    Fig. 1 shows
diagrammatically an embodiment tion of adding the subcode information with
other  of a recording system 1 in accordance with the methods of inhibiting
recording, such as for exam-  invention. The recording system  comprises a
ple disabling the input stage and/or the write-signal  record carrier 2 of
an inscribable type, for example generation. However, deriving the subcode
informa-  25   a magnetic tape or an inscribable optical record tion from
the position-information signal being read  carrier in the form of a
magneto-optical disc. The is complex and is  generally effected by program-
recording system further comprises a recording mable control means, so that
in practice it is very  apparatus 3 for recording information which can be
difficult to render this protection inoperative by  applied via three
different input stages 4, 5 and 6. technical adaptations, which renders the
system   30  The input stage 4 may comprise, for example, an highly
tamper-proof.                               analog-to digital converter for
sampling an analog A further embodiment of the system is char-     signal,
for example an audio signal, and converting acterized in that the control
information represented  the samples into n-bit information words. The
n-bit by the track modulation comprises position infor-  information words
can be applied to an input 8 of a mation signals and synchronisation
signals, which   35  processing circuit 9 via a bus 7, for example an [err]
synchronisation signals can be distinguished from  bus. The processing
circuit 9 derives control sig- the position information signals, the type
of synch-  nals for a write head 10 from the applied digital ronisation
signal indicating the permissible type(s)  signal, by means of which write
head a pattern of of information for the relevant record carrier.
detectable marks is recorded on the record carrier This embodiment enables
the types of informa-  40  2, which pattern represents the sequence of
n-bit tion which may be recorded to be indicated without  information words
applied to the input 8. the position-information signals being affected
The input stage 5 may comprise, for example, thereby.
a converter which converts a standard digitised A further embodiment is
characterized in that   audio signal, for example an audio signal in
confor- the control information represented by the track   45   mity with
the "digital audio interface format", into a modulation  comprises
synchronisation  signals    sequence of n-bit information words each repre-
which can be distinguished from the position-in-   senting an audio sample.
The n-bit information formation signals, the type of synchronisation sig-
words obtained by means of the input stage 5 are nal indicating the
permissible type(s) of information  also applied to the input 8 of the
processing circuit for the relevant record carrier.              50  9 via
the bus 7. This input stage 5 may comprise, This embodiment advantageously
utilises the    for example, an integrated circuit which is mar- fact that
there are several signal patterns which  keted by Sony under the type
number Cx 23053. deviate from a "biphase"modulation pattern.           The
input stage 6 may comprise, for example, Further embodiments and the
advantages         a circuit which converts a sequence of information
thereof will now be described in detail, by way of  55  words, for example
computer data, into a format example, with reference to Figs. 1 to 12, in
which  suitable for storage, for example the standard CD- Figs. 1 and 8
show embodiments of the record-    ROM format. Such a circuit arranges the
applied ing system in accordance with the invention,    information words
in n-bit data blocks, to which 4    
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information words in the form of synch-  S3 the control information being
read and the se- ronisation words, a header, and additional informa-
lected input stage are found not to correspond to tion words for error
correction are added. The     each other S3 is followed by step S1.
sequence of n-bit information words obtained by       In this way recording
of information of a type means of the input stage 6 can be applied to the
5   for which the record carrier 2 is not intended is input 8 of the
processing circuit 9 via the bus 7.  inhibited. For controlling the
recording process the re-      Thus, the above system enables a user-depen-
cording apparatus 3 comprises a control circuit, for  dent charge to be
imposed on record carriers. For example a microcomputer 11 of a customary
type     example, a record carrier on which it is allowed to loaded with a
suitable control program. The micro-  10  record audio information
presented in digital form computer 11 comprises a plurality of control out-
may be subject to a charge in order to compensate puts which are coupled to
the input stages 4, 5 and  for the loss of copyrights incurred when, for
exam- 6, to the processing circuit 3 and to the read/write  ple, a Compact
Disc or a DAT cassette with digitis- head 11. The microcomputer 11 further
comprises    ed audio information is copied. a keyboard 13 with three keys
14, 15, 16 by means   15  A record carrier which is intended exclusively of
which one of the input stages can be selected.  for the recording of
computer data may be exempt- The microcomputer 11 is further coupled to a
read  ed from the charge. A record carrier for which the circuit 12 for
reading the control information, which  recording of information presented
in analog form has been prerecorded on the record carrier 2 as a  is
allowed but for which the recording of higher control information structure
and which indicates  20  quality digitised audio information is not allowed
for which type of information to be recorded the   may be subject to a
smaller charge than a record relevant record carrier is intended. For
example,  carrier on which it is allowed to record the higher the control
information may indicate that the      quality digitised audio information.
record-carrier                                        The above system
comprises three different - is intended for recording computer data, or  25
input stages, but it will be evident that the invention - is intended for
recording computer data       is equally applicable to systems comprising
only and/or information applied in analog form, or  one input stage for
recording only one type of is intended for recording both computer data,
information. information applied in analog form, and ana-     In the
foregoing the type of information to be log information applied in digital
form, for  30  recorded is detected on the basis of the selected example
digitised audio information.,         input stage. However, it is
alternatively possible to The microcomputer 11 is loaded with a suitable
derive the type of information from the information program to detect which
input stage has been       which is actually applied. However, because of
the selected by means of the keys 14, 15 and 16 and    simplicity with
which the type of information can be to ascertain whether the type of
information for  35  detected on the basis of the selected input stage
which the selected input stage is intended cor-   this method is to be
preferred. responds to the type indicated by the control in-     Fig. 3
shows an example of a disc-shaped formation being read. In the case of
correspon-    record carrier 2 of an inscribable type for use in dence the
selected input stage and the processing  the system in accordance with the
invention. Fig. circuit are activated and the write head 10 is set to  40
3a is a plan view of the record carrier 2. Fig. 3b the write mode, after
which recording can be start-  shows a small part of the record carrier 2
in a ed. In the case of non-correspondence recording is  sectional view
taken on the line b-b. Figs. 3c and inhibited because the processing
circuit 9 and/or  3e show the portions 22a and 22b of the record the
selected stage and/or the write head are not   carrier 2 to a highly
enlarged scale. Fig. 3d shows activated and/or the recording process is not
start-  45  the part 22a in a sectional view taken on the line d- ed.
d. A flow chart of such a program with which          The record carrier 2
has a servo track 24, for these operations can be performed is given in
Fig.  example in the form of a preformed groove or 2. In step S1 of the
program the selection entered  ridge. The servo track 24 comprises a lead
in track via the keyboard 13 is detected. In step S2 the   50  24a provided
with a preconditioning information control information read by means of the
read      structure comprising a pattern of pits 29 (see Fig. circuit 12 is
detected. In step S3 it is ascertained  3c). The servo track 24 further
comprises a portion whether the detected control information corre-    24b
intended for information recording. For the sponds to the selected input
stage. If this is the  purpose of recording the record carrier 2 is pro-
case, step S3 is followed by step S4, in which the  55  vided with a
radiation sensitive recording layer 26, selected input stage, the
processing circuit 9 and  for example a magneto-optical layer, which is de-
the write head 10 are activated, after which record-  posited on a
transparent substrate 25 and which is ing is started in step S5. However,
if during step  covered with a protective coating 27. The layer 26 5    
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a radiation-sensitive material  nal scanning velocity. Such a position
information other than a magneto-optical material, for example  code may
comprise, for example, a plurality of a material which when heated by means
of radi-     successive bytes, for example as used in recording ation is
subjected to a structural change from an  EFM modulated information on CD
audio and CD- amorphous structure to a crystalline structure or   5   ROM
discs. Fig. 4b shows a position-information vice versa.
code similar to the absolute time code used in CD The servo track 24
enables a radiation beam    audio and CD-ROM and comprising a first portion
which is aimed at a record carrier 1 for the purpose  33 indicating the
time in minutes, a second portion of recording the information to be
positioned ac-  34 indicating the time in seconds, a third portion 35
curately on the servo track 24, in other words the   10  indicating a
subcode frame number, and a fourth position of the radiation beam in a
radial direction  portion 36 comprising a plurality of parity bits for to
be controlled, via a servo system which utilises  the purpose of error
detection. Such a position- the radiation reflected from the record carrier
1.  information code indicating the position in the servo The measurement
system for measuring the radial    track 24 is attractive if an EFM signal
modulated in position of the radiation spot on the record carrier  15
conformity with the CD audio or CD-ROM standard may correspond to one of
the systems as de-        is to be recorded. In that case the absolute time
scribed in the book "Principles of optical disc sys-  codes present in the
subcode - Q channel are of tems"; Adam Hilger, Bristol and London.
the same type as the position information code To determine the position of
the track portion  represented by the track modulation. being scanned
relative to the beginning of the   20   In the case of record carriers
intended for servo track a position-information signal is recorded
recording EFM signals the control information in- as a preformed track
modulation, for example in    dicating the type of information for which
the the form of a sinusoidal undulation of the track as  record carrier is
intended can be included simply in shown in Fig. 3e.
the table of contents (TOC) recorded in the lead in An attractive form of
track modulation is that  25  track 24a. For recording this control
information where the frequency of the track modulation is     one of the
subcode channels may be used, suit- modulated in conformity with the
position informa-  ably the 0 channel. This Q channel comprises 98 tion
signal.                                       bits recorded together with
the other information in Fig. 4 shows an example of a suitable position-
each EFM subcode frame. Fig. 5 illustrates the information signal
comprising position-code signals  30  format of these 98 Q channel bits. 32
which alternate with position-synchronisation      a 2-bit "SO/S1 " group
signals 31. Each position-code signal 32 may coM-    a 4-bit "CONTROL"
group prise a "biphase-mark" modulated signal having a      a 4-bit "ADR"
group length of 76 channel bits and representing a posi-    an 8-bit "TNO"
group tion-information code of 38 code bits. In the case of  35  an 8-bit
"POINT" group a "biphase-mark" modulated signal, each code bit      an
8-bit "MIN" group is represented by two successive channel bits. A      an
8-bit "SEC" group code bit of a first logic value, in the present exam-  an
8-bit "FRAME" group ple "0", is represented by two bits of the same
an 8-bit "ZERO" group logic value. The other logic value ("1") is repre-
40  an 8-bit "PMIN" group sented by two channel bits of different logic
value.  an 8-bit "PSEC" group Moreover, the logic value of the
"biphase-mark"       an 8-bit "PFRAME" group modulated signal changes after
every pair of chan-    a 16-bit "CRC" group.The "SO/S1" group is nel bits,
so that the maximum number of succes-    used for sive bits of the same
logic value is two at the most.  45  synchronisation. The "CONTROL" group
is used The position synchronisation signals 31 are se-    for control
purposes. By means of a (hexadecimal) lected in such a way that they can be
distinguished  code "100" the groups "ADR" and "TNO" in the from the
position code signals 32. This is achieved  track portion 24a indicate that
the relevant track by selecting the maximum number of successive
portion forms part of the lead-in track 24a. The bits of the same logic
value in the position-synch-  so  group "POINT" characterizes the type of
informa- ronisation signals 31 to be three.                 tion stored in
the groups "MIN", "SEC", "FRAME", As already stated, the
position-information sig-  "ZERO", "PMIN", "PSEC", and 'PFRAME". The nal
represents a position information code having a  group "CRC" is used for
error detection. By means length of 38 bits. The 38-bit
position-information  of a unique bit combination, for example "FO" code
may comprise a time code which indicates  55  (hexadecimal) is possible to
indicate that the bits the time needed to cover the distance from the
infor example, the group "PMIN" specify the type beginning of the track to
the position where the   of information for which the relevant record
carrier position information signal is situated at the nomi-  is intended.
6    
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information for which the record  signal which indicates that a
synchronisation signal carrier 2 is intended can also be indicated by    31
has been detected is applied to a control circuit means of the waveform of
the disc-synchronisation  85 to control a drive motor 84 for rotating the
signals 32 in the position information signal.    record carrier 2.
Controlling is effected in such a Figs. 6a, 6b and 6c represent three
different   5   way that a constant phase relationship is main-
position-synchronisation signals (and their inverse  tained between the
subcode synchronsiation sig- counterparts), thus enabling three different
record  nals generated by the EFM modulator and the carriers to be
specified.                         synchronisation signals detected by the
detector. Another possibility is illustrated in Fig. 7, in  The
demodulation circuit 82 and the control circuit which the number of bits
used for error detection is  10  85 are described comprehensively in
Netherlands reduced from 14 to 12, the two bits 70 and 71     Patent
Application NL 8800152 (PHN 12.399). The which then become available being
used for speci-  position-code signals 32, which are recovered by fying the
type of information. It will be evident that  the demodulation circuit 82,
are applied to the two or more of said methods may be combined to
microcomputer 11 via bus 86. These position-code specify the type of
information.             15  signals 32 indicate the position of the servo
track Fig. 8 shows an embodiment of the system in   24 being scanned by the
radiation beam by means accordance with the invention, employing the disc-
of an absolute time code which corresponds to the shaped record carrier 2
described above.          absolute time code to be recorded, together with
In the system shown in Fig. 8 elements cor-   the other information, in the
Q channel of the EFM responding to the elements shown in Fig. 1 bear  20
modulated signal. The microcomputer 11 is loaded the same reference
numerals. The write head 10    with a program which ensures that the
absolute comprises an optical section 10a which generates  time codes
represented by the position-code sig- a radiation beam 80 which is focused
to form a tiny  nals 32 are applied to the EFM modulation circuit scanning
spot on the recording layer 26 in order to  9b. The manner in which this is
effected is de- heat the magneto-optical recording layer 26 to ap-  25
scribed in detail in the aforementioned Patent Ap- proximately the Curie
temperature. The write head  plication. NL.8800152. 10 further comprises a
magnetic section 10b com-     The output signal of the radiation-sensitive
de- prising a coil for generating a magnetic field which  tector 81 is
applied not only to the demodulation is oriented perpendicularly to the
recording layer  circuit 82 but also to a subcode demodulator 83 of 26 and
which is modulated in conformity with the  30  a customary type to recover
the subcode informa- information to be recorded, in order to produce a
tion recorded, for example, in the lead in track 24a. pattern of magnetic
domains corresponding to the     The subcode information recovered by means
information in this record carrier 26. The process-  of the subcode
demodulation circuit 83 is applied ing circuit 9 comprises three cascaded
sections 9a,  to the microcomputer 11 via a bus 87. Further, a 9b, 9c. The
section 9a comprises a standard  35  bus 90 connects the microcomputer 11
to the input "CIRC" circuit for re-arranging the bits of the bit  stage 6
to supply the absolute time code included sequence applied to the input 8
in conformity with  in the header of the CD-ROM data blocks. Fig. 9 the CD
standard. The section 9b comprises a stan-  by way of illustration gives
the format of a CD- dard "EFM" modulation circuit for modulating the   ROM
data block. The CD-ROM data block is di- information supplied by the
section 9a, subcode   40 vided into bytes of 8 bits each. The first 12
bytes information supplied via a bus 89 being added to  of the block
comprise 12 synchronisation bytes. the re-arranged bit sequence obtained
from the    These are followed by 4 bytes, of which the first 'CIRC"
circuit 9a. The section 9c comprises a     three bytes represent the
address of the block in control circuit for controlling the write head 10a,
the form of the absolute time code, the last byte 10b. The processing
circuit 9 and the write head   45  (MODE) indicating how the user data
(USER-DATA) 10a, 10b are described comprehensively in Nether-  are arranged
within the block. For MODE 1 the four lands Patent Applications NL 8702451,
NL 8700304  address bytes are followed by 2048 bytes of user (PHN 12.294
and PHQ 87.044). The optical section  data (USER-DATA), followed by 288
bytes (EDC & 10a of the write head 10 comprises a radiation    ECC)
transmitted for the purpose of error detection sensitive detector 81 for
detecting the radiation  50  and error correction. The input stage 6
arranges beam 80 reflected from the recording layer 26. The  the incoming
user data in conformity with the pre- reflected radiation beam is modulated
by the track  scribed CD-ROM format. Such an input stage 6 modulation, so
that the radiation sensitive detector  may comprise, for example, a
programmable cir- generates an electric signal modulated in confor-  cuit
of a type customary for processing the incom- mity with the track
modulation. This electric signal  55  ing user data and absolute time
codes. is applied to a demodulation circuit 82, which de-   The system
shown in Fig. 8 operates as fol- rives the position-code signals 32 and the
synch-  lows. After a new record carrier 2 has been loaded ronisation
signals 31 from the electric signal. A  into the recording apparatus the
lead-in track 24a is 7    
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customary manner by the radiation      ronisation signals shown in Figs.
6a, 6b and 6c beam 80, the microcomputer 11 receiving the sub-
respectively. The serial output of the shift register code information
derived by means of the subcode   114 is connected to a "biphase-mark"
demodulator modulator 83. The microcomputer 11 is loaded with  118 for
recovering the code bits of the position- a program which selects from the
incoming sub-   5   information code represented by the "biphase- code
information the control information indicating  mark" modulated
position-code signal. The recov- the type of information for which the
relevant     ered code bits are applied to a shift register 119 record
carrier 2 is intended. Fig. 10 gives a flow  which has a length
corresponding to the number of chart of such a program. In step S100 the
subcode  bits (38) of the position-code signal and which is frame is read
in, after which in step S101 it is  10  clocked at half the channel-clock
frequency. ascertained whether the  'POINT" group corre-         The shift
register 119 comprises a first section sponds to "FO" (hexadecimal). If
they do not cor-  119a having a length of 14 bits, followed by a respond,
step 101 is again followed by step S100,  second section 119b having a
length of 24 bits. in which a subsequent subcode frame is read in. If
The parallel outputs of the second register sec- they correspond the
content of the "PMIN" group   is  tion 119b are, applied to a parallel in
parallel out is stored in the microcomputer memory. As soon     register
121. as a write instruction is given, it is ascertained    The
position-information code is recovered as whether selection of the selected
input stage is   follows: as soon as one of the synchronisation- allowed
for the stored "PMIN" group. If this is not  signal detectors 115, 116 and
117 detects that a bit allowed, the write instruction is not started and if
it  20  pattern corresponding to a position-synchronisation is allowed the
write instruction is carried out, the  signal is present in the shift
register 114, a detec- microcomputer 11 setting the intensity of the write
tion pulse is generated and applied to a pulse- beam 80 to the desired high
write level. Moreover,  delay circuit 123 via an OR gate 122. The circuit
the control signal for the magnetic section 1 Ob of  123 delays the
detection pulse by a specific time the head 10 is applied to the head 10
via a gate 88   25  corresponding to the processing time of the which is
controlled by the microcomputer, and the  "biphase-mark" modulator, so that
at the instant at detected input stage, the 'CIRC" circuit 9a, and   which
the detection pulse appears on the output of the EFM modulator 96 are
activated. Moreover, the  the delay circuit 123 the entire absolute time
code microcomputer 11 applies the absolute time code   is present in the
second section 119b of the shift derived from the track modulation to the
EFM   30  register 119. The delayed detection pulse on the modulator 9b. If
recording is not started the said  output of the circuit 90 is also applied
to the load operations are not carried out, so that information  input of
the register 121, so that the 24 bits repre- recording is not possible. As
already described, the  senting the position information code are loaded
type of information for which the record carrier 2 is  into the register
121 in response to the delayed intended can also be indicated by means of
the   35  detection pulse. The position information code waveform of the
synchronising signals 31, as is   loaded into the register 121 becomes
available on shown in Fig. 6.                                   the outputs
of the register 121, which are coupled Fig. 11 shows an example of the
demodulation   to the microcomputer 11 via the bus 86. The out- circuit 82
with which the various synchronisation  puts of the synchronisation-signal
detectors 115, signals can be detected. The demodulation circuit  40  116
and 117 can be connected to inputs of the 82 comprises a band-pass filter
110 which trans-   microcomputer 11 via signal lines 124, 125 and mits
those signal components in the output signal  126, so that the
microcomputer 11 can detect from of the radiation-sensitive detector 81
which are  the signals on the signal line 124, 125 and 126 for produced by
the FM track modulation.               which type of information the record
carrier is in- The demodulation circuit 82 further comprises   45  tended.
an FM demodulator 111, which recovers the posi-       The circuit shown in
Fig. 11 can be adapted tion-information signal from the output signal of
the  very simply in such a way that the indication of the filter 110. A
channel clock regeneration circuit 112  type of information shown in Fig. 7
can be detected regenerates the channel clock from the recovered   by means
of the bits 70 and 71 in the position- position-information signal. The
position information   50  code signals.For this purpose the outputs 127
and signal is further applied to a comparator circuit 113,  128 of the
shift register 119, which indicate the which converts the
position-information signal into  logic values of the bits 70 and 71, must
be con- a binary signal, which is applied to an 8-bit shift  nected to a
two-bit parallel-in parallel-out register register 114, which is controlled
by the channel   129 (see Fig. 12) via the delay circuit 123. The clock.
The parallel outputs of the shift register 83   55  output signals of the
register 129 may again be are fed to a synchronisation-signal detector 115,
applied to the computer 11 in order to determine 116 and 117 to detect
whether the bit pattern in the  the type of information which may be
recorded on shift register corresponds to the position synch-  the record
carrier 2. These two last-mentioned 8    
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indicating the permissible type of in-       means (81,82)include means for
detecting the formation, the information being derived from the      track
modulation during scanning and for deriv- track modulation of the portion
24b of the servo        ing the control information from the detected track
24 intended for recording, have the advantage    track modulation. that
this information is always available, regardless   5 of the position of the
write head 10 relative to the  2. A system as claimed in Claim 1,
characterized record carrier.                                         in
that the recording apparatus comprises at All three embodiments in which
the control          least one input stage (4,5,6)for receiving the
information about the permissible type of informa-      information to be
recorded, and in that the tion is recorded in the servo track 24 (lead in
track   10  means for generating the indication signal are 24a or the
portion 24b) have the advantage that for     adapted to derive the
indication signal on the the detection of this type of information they em-
basis of the type of input stage (4,5,6) used. ploy almost exclusively
components already present in the write apparatus for other purposes.  3. A
system as claimed in Claim 2, characterized Further, it is to be noted that
in principle the record   15  in that the recording apparatus comprises at
carrier may be provided with the control informa-       least two input
stages (4,5,6) for receiving the tion in numerous other ways, on condition
that          information of two different types, and selec- appropriate
detection equipment for detecting this     tion means (13) for selecting
one of the input information is provided.
stages(4,5,6), and in that the control means Moreover, it is to be noted
that the various   20   (11) are adapted to detect the type of the methods
of providing control information to indicate   information to be recorded
on the basis of the the type of information to be recorded can be used
selected input state (4,5,6). separately or in combination. However, it is
ad- vantageous to store the control information about   4. A system as
claimed in Claim 1 to 3, char- the permissible type of information in a
number of  25  acterized in that the record carrier is of an different
ways, for example in the lead-in track and    erasable type, the
preconditioning control-in- also in the servo track portion intended for
record-    formation pattern being of a non-erasable type. ing. Such a
multiple storage of the control informa- tion renders the system even more
violation-proof.  5. A system as claimed in Claim. 1, characterized 30
in that the control information pattern is also Claims
accommodated in a of the servo-track portion (24a) not being the
servo-track portion intend- 1. A recording system for recording
information,        ed for recording the aplied information. comprising a
record carrier (2) of an inscriba- ble type and a recording apparatus(1)
compris-  35  6. A system as claimed in Claim 1, characterized ing write
means (10)for recording applied in-       in. that the recording apparatus
comprises an formation on the record carrier (2), in which the   optical
scanning device (10a) for scanning the record carrier is preconditioned,
with a control-   servo track (24) with a radiation beam for the informtion
pattern indicating for which type(s)     purpose of recording, the read
means includ- of information the relevant record carrier is  40   ing a
radiation-sensitive detector (81) for de- intended, and the recording
apparatus (1) com-     teting the radiation beam which is modulated prise
means (12;91,92)for reading the control       by the track modulation
during scanning. information presented by the control-informa- tion pattern
means for generating an indication  7. A system as claimed in Claim 6,
characterized signal indicative for the type of information to   45  in
that the control information represented by be recorded and control means
(11) for con-         the track modulation comprises a position-in-
trolling the recording process in such a way        formation signal which
indicates the position of that the applied information is recorded only if
the relevant track portion relative to the begin- the control information
being read corresponds      ning of the servo track (24), in that tile
record- to the indication signal, characterized in that  50  ing apparatus
comprises conversion means the record carrier is provided with a preformed
(9a,9b) for converting the applied information, or prerecorded servo track
(24b), the control-      prior to recording, into a signal complying with
information pattern taking the form of a prefor-    the CD standard, the
control means (11) being med or prerecorded track modulation of the
adapted to add subcode information to the servo track in servo track parts
intended for  55   information to be recorded, depending on the recording
information, in that the recording ap-    position information being read,
the control paratus comprises means (1Oa) for scanning          means (11)
being adapted to supply the sub- the servo track (24b), and in that the
read         code information exclusively if the the indica- 9    
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(81,82)include means for detecting the formation, the information being
derived from the      track modulation during scanning and for deriv- track
modulation of the portion 24b of the servo       ing the control
information from the detected track 24 intended for recording, have the
advantage     track modulation. that this information is always available,
regardless   5 of the position of the write head 10 relative to the  2. A
system as claimed in Claim 1, characterized record carrier.
in that the recording apparatus comprises at All three embodiments in which
the control          least one input stage (4,5,6)for receiving the
information about the permissible type of informa-      information to be
recorded, and in that the tion is recorded in the servo track 24 (lead in
track    10  means for generating the indication signal are 24a or the
portion 24b) have the advantage that for     adapted to derive the
indication signal on the the detection of this type of information they em-
basis of the type of input stage (4,5,6) used. ploy almost exclusively
components already present in the write apparatus for other purposes.  3. A
system as claimed in Claim 2, characterized Further, it is to be noted that
in principle the record   15  in that the recording apparatus comprises at
carrier may be provided with the control informa-       least two input
stages (4,5,6) for receiving the tion in numerous other ways, on condition
that          information of two different types, and selec- appropriate
detection equipment for detecting this     tion means (13) for selecting
one of the input information is provided.
stages(4.5,6), and in that the control means Moreover, it is to be noted
that the various   20   (11) are adapted to detect the type of the methods
of providing control information to indicate   information to be recorded
on the basis of the the type of information to be recorded can be used
selected input state (4,5,6). separately or in combination. However, it is
ad- vantageous to store the control information about   4. A system as
claimed in Claim 1 to 3, char- the permissible type of information in a
number of  25  acterized in that the record carrier is of an different
ways, for example in the lead-in track and    erasable type, the
preconditioning control-in- also in the servo track portion intended for
record-    formation pattern being of a non-erasable type. ing. Such a
multiple storage of the control informa- tion renders the system even more
violation-proof.  5. A system as claimed in Claim. 1, characterized 30
in that the control information pattern is also Claims
accommodated in a of the servo-track portion (24a) not being the
servo-track portion intend-. 1. A recording system for recording
information,        ed for recording the aplied information. comprising a
record carrier (2) of an inscriba- ble type and a recording apparatus(1)
compris-  35  6. A system as claimed in Claim 1, characterized ing write
means (10)for recording applied in-       in that the recording apparatus
comprises an formation on the record carrier (2), in which the   optical
scanning device (10a) for scanning the record carrier is preconditioned,
with a control-   servo track (24) with a radiation beam for the informtion
pattern indicating for which type(s)     purpose of recording, the read
means includ- of information the relevant record carrier is  40   ing a
radiation-sensitive detector (81) for de- intended, and the recording
apparatus (1) com-     tecting the radiation beam which is modulated prise
means (12;91 ,92)for reading the control      by the track modulation
during scanning. information presented by the control-informa- tion pattern
means for generating an indication  7. A system as claimed in Claim 6,
characterized signal indicative for the type of information to  45  in that
the control information represented by be recorded and control means (11)
for con-         the track modulation comprises a position-in- trolling the
recording process in such a way        formation signal which indicates the
position of that the applied information is recorded only if    the
relevant track portion relative to the begin- the control information being
read corresponds      ning of the servo track (24), in that tile record- to
the indication signal, characterized in that  so  ing apparatus comprises
conversion means the record carrier is provided with a preformed
(9a,9b) for converting the applied information, or prerecorded servo track
(24b), the control-      prior to recording, into a signal complying with
information pattern taking the form of a prefor-    the CD standard, the
control means (11) being med or prerecorded track modulation of the
adapted to add subcode information to the servo track in servo track parts
intended for  55   information to be recorded, depending on the recording
information, in that the recording ap-    position information being read,
the control. paratus comprises means (10a) for scanning          means (11)
being adapted to supply the sub- the servo track (24b), and in that the
read         code information exclusively if the the indica- 9    



15                EP                                 16      EP O 342 748
B1  16 * C   L  M   S* tion signal corresponds to one of the types of
Lesen der von dem Steuerinformationsmuster information to be recorded
indicated by the        reprasentierten Steuerinformation umfaft, um
control information being read.                    ein Anzeigesignal zu
erzeugen, das die aufzu- zeichnende Art der Information anzeigt und 8.  A
system as claimed in Claim 6 or 7, char-   a       Steuerungsmittel (11)
zur Steuerung des Auf- acterized in that the control information repre-
zeichnungsprozesses in der Weise, daB die sented by the track modulation
comprises po-       zugef~hrte Information nur dann aufgezeichnet
sition-information signals (32) and synchronisa-   wird, wenn die gelesene
Steuerinformation mit tion signals (31), which synchronisation signals
dem Anzeigesignal Obereinstimmt, dadurch ge- (31) can be distinguished from
the position-  io   kennzeichnet, daB der Aufzeichnungstrager mit
information signals (32), the type of synch-       einer vorgeformten oder
zuvor beschriebenen ronisation signal (31) indicating the permissible
Servospur (24b) versehen ist, wobei das Steu- type(s) of information for
the relevant record     erinformationsmuster in zum Aufzeichnen be- carrier
(2).                                       stimmten Servospurteilen die
Form einer vor- 15      geformten oder voraufgezeichneten Spurmodu- 9. A
system as claimed in Claim 8. characterized      lation der Servospur hat,
daB das Aufzeich- in that the position information signal (32) is
nungsgerit Mittel (100) zum Abtasten der Ser- "biphase-mark" modulated, the
synchronisa-         vospur (24b) umfalt und daB die Lesemittel tion
signals (31) having a signal waveform        (81,82) Mittel zum Detektieren
der Spurmodu- \>    which differs from a "biphase-mark" modula-  20
lation beim Abtasten und zum Ableiten der tion.
Steuerinformation aus der detektierten Spur- modulation umfassen. 10. A
system as claimed in Claim 8 or 9, char- acterized in that the track
modulation is a    2. System  nach Anspruch 1, dadurch gekenn- radial track
undulation whose frequency is  25     zeichnet, daB das Aufzeichnungsgerit
minde- modulated in conformity with the control signal.   stens eine
Eingangsstufe (4, 5, 6) zum Emp- fangen der aufzuzeichnenden Information
um- 11. A system as claimed in Claim 1, 5 and any         faBt und daB die
Mittel zum Erzeugen des one of the Claims 6 to 10, characterized in that
Anzeigesignals flr das Ableiten des Anzeiges- the servo track comprises a
lead-in portion   9o  ignals auf Basis der Art der verwendeten Ein- (24a)in
which an information signal in confor-     gangsstufe (4.5, 6) eingerichtet
sind. mity with the CD standard is recorded as a preformed information
pattern, said control in-  3. System  nach Anspruch 2, dadurch gekenn-
formation being included in the subcode-Q          zeichnet, daB das
Aufzeichnungsgerat minde- channel.                                  95
stens zwei Eingangsstufen (4,5,6) zum Emp- fangen der Information zweier
unterschiedli- 12. A record carrier comprising all technical record  cher
Arten und Selektionsmittel (13) zum Se- carrier features as defined in the
system as       leklieren einer der Eingangsstufen (4,5,6) um- claimed in
any one of the preceding Claims.        falt und daB die Steuerungsmittel
(11) zum 40      Detektieren der Art der aufzuzeichnenden In- 13. A
recording apparatus comprising all technical    formation auf Basis der
selektierten Eingangs- recording apparatus featured as defined in the
stufe (4, 5, 6) eingerichtet sind. system as claimed in any one of the
Claims 1 to 11.                                         4. System nach den
AnsprUchen 1 bis 3, dadurch 45      gakennzeichnet, daB der
Aufzeichnungstrager Patentansprl~che
von einem l6schbaren Typ ist, wobei das vor- konditionierende
Steuerinformationsmuster von 1. Aufzeichnungssystem zum Aufzeichnen von In-
einem nicht-loschbaren Typ ist. formation, mit einem Aufzeichnungstrager
(2) eines beschreibbaren Typs und einem Auf-  so  5. System  nach Anspruch
1, dadurch gekenn- zeichnungsgerlt (1) mit Schreibmitteln (10)
zeichnet, daB das Steuerinformationsmuster zum Aufzeichnen von zugefahrter
Information        auch in einem Teil des Servospurabschnitts auf dem
Aufzeichnungstrager (2), bei dem der      (24a) untergebracht ist, der
nicht der fUr das Aufzeichnungstr~ger mit einem Steuerinforma-
Aufzeichnen der zugefahrten Information be- tionsmuster vorkonditioniert
ist, das angibt, fUr  s5  stimmte Servospurabschnitt ist. welche Art(en)
von Information der betreffende Aufzeichnungstrager bestimmt ist, und das
6. System  nach Anspruch 1, dadurch gekenn- Aufzeichnungsgerat (1) Mittel
(12; 81,82) zum      zeichnet, daB das Aufzeichnungsgerat elne op- 10   



17                EP 0 342 748 B1                    18    I ||||||| 1||||
1111111111 II II * C   L   M   S * tische Abtasteinrichtung (10a) umfaBt,
urn zum     nannte Steuerinformation in dem Subcode-Q- Aufzeichnen die
Servospur (24) mit einem           Kanal enthalten ist. Strahlungsbandel
abzutasten, wobel die Lese- mittel einen strahlungsempfindlichen Detektor
12. Aufzeichnungstrager mit allen technischen Auf- (81) zum Detektieren des
von der Spurmodula-   5   zeichnungstragerMerkmalen, wie sie in dem tion
beim Abtasten modulierten Strahlungsban-      System nach einem der
vorhergehenden An- dels enthalten.
sprOche definiert worden sind. 7. System  nach Anspruch 6, dadurch gekenn-
13. Aufzeichnungsgerat mit alien technischen Auf- zeichnet, daB die von der
Spurmodulation re-  10   zeichnungsgerlt-Merkmalen, wie sie in dem
prasentierte Steuerinformation ein Positionsin-    System nach einem der
AnsprUche 1 bis 11 formationssignal umfaBt, das die Position des
definiert worden sind. betreffenden Spurabschnitts relativ zum An- fang der
Servospur (24) anzeigt, daBl das Auf-  Revendicatlons zeichnungsgerat
Umsetzungsmittel (9a, 9b)  15 zum  Umsetzen der zugef0hrten Information,
1. Systeme d'enregistrement d'information com- vor dem Aufzeichnen, in emn
dem CD-Standard        portant un support d'enregistrement (2) de
entsprechendes Signal umfaft, wobei die           type enregistrable et un
appareil d'enregistre- Steuerungsmittel (11) eingerichtet sind, abhan-
ment (1) comportant des moyens d'4criture gig von der gelesenen
Positionsinformation zu   20  (10) pour enregistrer de l'information regue
sur der aufzuzeichnenden Information Subcodein-        le support
d'enregistrement (2), systeme dans formation hinzuzufUgen, und die
Steuerungs-       lequel le support d'enregistrement est condi- mittel (11)
eingerichtet sind, Subcodeinforma-     tionn  prealablement par une
configuration tion nur zu liefem. wenn das Anzeigesignal mit
d'information de commande indiquant le(s) einer der Arten aufzuzeichnender
Information   25  type(s) d'information au(x)quel(s) est destine le
Ubereinstimmt, die von der gelesenen Steuer-       support d'enregistrement
concemd et dans le- information angegeben werden.                      quel
Pappareil d'enregistrement (1) comporte des moyens (12; 81,82) de lecture
de l'infor- 8. System nach Anspruch 6 oder 7, dadurch ge-          mation
de commande present6e par les confi- kennzeichnet, daB die von der
Spurmodulation   3o  gurations d'information de commande pour en-
reprasentierte Steuerinformation Positionsinfor-   gendrer un signal
d'indication indicatif du type mationssignale (32) und Synchronisationssi-
d'information devant etre engendrd, et des gnale (31) umfait, wobei die
Synchronisations-     moyens de commande (11) pour commander signale (31)
von den Positionsinformationssi-     le processus d'enregistrement de fagon
que gnalen (32) unterscheidbar sind und die Art  35    l'information
appliqu~e ne soit enregistrde que des Synchronisationssignals (31) die fUr
den       si l'information de commande lue correspond betreffenden
Aufzeichnungstrager    (2)         au signal d'indication, caracteris6 en
ce que le zulssige(n) Art(en) von Information anzeigt.      support
d'enregistrement est pourvu d'une ser- vopiste prealablement formee ou
enregistrde 9. System  nach Anspruch 8. dadurch gekenn-  40        (248).
la configuration d'information de com- zeichnet, daB das
Positionsinformationssignal      mande etant form~e d'une modulation de
piste "biphase-mark"-moduliert ist, wobei die Syn-       prealablement
formee ou enregistree de la ser- chronisationssignale (31) eine von einer
"Bi-      vopiste, dans des parties de servopiste phase-Mark"-Modulation
abweichende Signal-         congues pour l'enregistrement d'information,
form haben.                                46      en ce que l'appareil
comporte des moyens (1Oa) pour explorer la servopiste (246) et en ce 10.
System nach Anspruch 8 oder 9, dadurch ge-         que les moyens de
lecture (81,82) comportent kennzeichnet, daB die Spurmodulation eine ra-
des moyens pour d~tecter la modulation de diale Spurschlingerung ist, deren
Frequenz         piste au cours de l'exploration et pour d6duire dem
Steuersignal entsprechend moduliert wor-  50   l'information de commande de
la modulation den ist.                                           de piste
detectee. 11. System  nach Anspruch 1,5 oder einem der       2. Systeme
selon la revendication 1, caracteris4 Ansprtlche 6 bis 10, dadurch
gekennzeichnet,       en ce que l'appareil d'enregistrement compor- daB die
Servospur einen Anlaufabschnitt (24a)  55  te au moins deux etages d'entr~e
(4, 5, 6) pour umfagt, in dem  ein Informationssignal nach        recevoir
l'information devant Otre enregistrie et dem  CD-Standard als vorgeformtes
Informa-         en ce que les moyens pour engendrer le si- tionsmuster
aufgazeichnet ist, wobei die ge-       gnal d'indication sont agencs pour
d~duire le 11    
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ill 11 * signal d'indication solon la type d'6tage d'en-  8. Systbme solon
la revendication 8 ou 7, carac- trWe (4,5,6) utilis&.
t~ris6 en ce quo l'information de commande representee par la modulation de
piste corn- 3. Systbme solon la revendication 2, caract9ris6       porte
des signaux d'information de position on co quo l'appareil d'enregistroment
compor-   6  (32) et des signaux de synchronisation (31), to au moins deux
4tages d'entr6e (4,5,6) pour     les signaux de synchronisation (31)
pouvant recovoir l'information de deux types diff6rents    8tre distingu~s
d'entre les signaux d'informa- et des moyens de selection (13) pour choisir
tion de position (32) et le type de signal de l'un des etages d'entr6e
(4,5,6), et en ce quo     synchronisation (31) indiquant le(s) type(s) les
moyens de commande (11) sont agences   10      admissible(s) d'information
pour le support pour d6tecter, solon l'etage d'entrde choisi
d'enregistrement conceme (2). (4,5,6), le type de l'information devant 8tre
enregistrWe.                                   9. Systhme solon la
revendication 8, caract6ris4 en co quo le signal d'information de position
4. Systbme solon la revendication 1 a 3, caracte-  15  (32) est modul6 a
"marques biphasees", les ris6 en ce quo le support d'enregistrement est
signaux de synchronisation (31) ayant une for- do type effagable, la
configuration d'informa-     me d'onde de signal qui diffbre de la modula-
tion de commande de conditionnement preala-       tion a 'marques
biphasdes". ble 6tant de type non effagable. 20  10. -Systbme solon la
revendication 8 ou 9, carac- 5. Systbme solon la revendication 1,
caracteris9      terisd en ce quo la modulation de pisto est une en ce quo
la configuration d'information de        ondulation de piste radiale dont
la frequence commando est 6galement pr~vue dans une             est modulee
en correspondance avec le signal partie (24a) de la servopisto qui no
constitue     de commando. pas la partle de la servopiste desUnee a l'enre-
25 gistrement de l'information pr6sontde.         11. Systbme solon les
revendications 1, 5 et l'une quelconque des revendications 6 a 10, carac-
6. Systeme solon la revendication 1, caractdris6      t6rise en ce quo la
servopiste comporte une en co quo l'appareil d'enregistrement compor-
partie de d6part (24a) dans laquelle un signal to un dispositif
d'exploration optique (1Oa) pour  30  d'information solon la norme CD est
enregistr6 explorer la servopiste (24) par un faisceau de     sous la forme
d'une configuration d'information rayonnement aux fins de l'enregistroment,
les      prealablement formeo, ladite information de moyens de lecture
comportant un d6tecteur          commando etant insdrde dans le canal Q de
photosensible (81) pour d~tecter le faisceau de    sous-code. rayonnement
module, au cours de l'explora-  35 tion, par la modulation de piste.
12. Support d'enregistroment comportant toutes les particularites
techniques de support d'enre- 7. Systeme solon la revendication 6,
caracterise      gistrement telles quo definies dans l'uno quel- en ce quo
l'information de commande repre-         conque des revendications
precedentes. senteo par la modulation de piste comporte un   40 signal
d'information de position indiquant la  13. Appareil d'enregistrement
comportant toutes position de la partie de pisto concernde par      les
particularites techniques d'appareil d'enre- rapport au debut de la
servopiste (24), on ce      gistrement telles quo ddfinies dans l'une quel-
quo l'appareil d'enregistrement comporte des       conque des
revendications 1 a 11. moyens de conversion (9a, 9b) pour convertir,  45
avant l'enregistrement, l'information regue en un signal satisfaisant a la
norme CD, les moyens de commande (4) 6tant agences pour ajouter, solon
l'information de position lue, de l'information de sous-code a
l'information de-  6o vant 8tre enregistreo, les moyons de comman- de (4)
6tant agences pour no fournir l'informa- tion de sous-code quo si le signal
d'indication correspond & l'un des types d'information a enregistrer
indiquds par l'information de com-  65 mande lue. 12    


