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first-generation copies to be made of record carriers carrying original
information. In the "Solocopy" copy- Record carrier, method of and
information           protection system it is assumed that the digital
infor- recording device for obtaining such record carriers,  mation to be
recorded complies with a standard-audio and information recording device
comprising anti-  5   interface format, as described in, for example, the
copy means to inhibit unauthorized copying.         first edition (1989.03)
of the IEC-958 standard. Such a format comprises mairi information channels
and The invention relates to a record carrier carrying  subcode information
channels. The subcode informa- main information together with a series of
subcode  tion signal includes a "copy" bit indicating whether the frames
which each comprise a 'copy" bit.       10  information may be copied
freely, and a category The invention further relates to a method of ob-
code indicating the source of the recorded informa- taining a record
carrier, information, together with a  tion. series of subcode frames which
each comprise a         In accordance with the "Solocopy" copy protec-
"copy" bit being recorded on the record carrier.    tion method it is
ascertained by means of the catego- The invention further relates to an
information re-  15  ry code and the "copy" bit whether the applied infor-
cording device for obtaining a record carrier, which  mation may be copied.
For example, copying is al- device is constructed to record on the record
carrier  ways allowed if the category code indicates that the main
information together with a series of subcode  information originates from
a CD player. This is based frames which each comprise a "copy" bit.
on the assumption that a CD player is only capable of Finally, the
invention relates to an information re-  20   playing CDs of the read-only
type. However, in the cording device for recording main information re-
meantime, CD recording devices have been devel- ceived together with a
series of subcode frames     oped by means of which information can be
recorded which each comprise a "copy" bit, which device com-  on a record
carrier, which can subsequently be read prises anti-copy means to inhibit
unauthorized copy-  by a standard CD player for reading CDs of the read-
ing of the received information, which anti-copy   25   only type. means
comprise decision meansfor deciding whether      Therefore, the  prior-art
"Solocopy"  copy- recording of the received information is permissible
protection method does not inhibit copying of CD in- depending upon the
logic values of the received     formation recorded on an inscribable
optical record "copy" bits, and means responsive to a decision that
carrier. It is an object of the invention to provide recording is not
permissible to inhibit recording.  30   means which mitigate this drawback.
Record carriers carrying which digitised audio in-  In accordance with a
first aspect of the invention formation have been available for a
considerable    defined in Claim I a record carrier of the type defined
time. Such a record carrier may be, for example, an  in the opening
paragraph is characterized in that the optically readable disc, such as a
"Compact Disc" or  logic value of the "copy" bits of consecutive sub-code a
magnetic tape, such as "DAT" cassette tapes. The   35  frames alternate.
advantage of digitised audio information is the ex-     Amethod according
toclaim 5 of the type defined tremely high quality.
above, for obtaining such a record carrier is charac- Another property of
digitised information is that it  terized in that during recording logic
values are as- can be copied to an almost unlimited extent without  signed
to the "copy" bits of consecutive sub-code any significant loss of quality.
40  frames in accordance with an alternation pattern. This last-mentioned
property constitutes a sub-     A device according to claim 9 of the type
defined stantial problem  when consumer equipment by        above, for
obtaining record carriers in accordance means of which digital audio
information cannot only  with the invention, is characterized in that the
device be reproduced but can also be recorded is to be put  comprises
assignment means for assigning the logic on the market.
45  values in accordance with an alternation pattern to This is because
such an apparatus makes for      the "copy" bits of consecution subcode
frames of in- large scale copyright Infringement by the customer in
formation to be recorded. that the contents of a record carrier carrying
digitised  Recording "copy" bits with alternating logic val- audio
information is simply copied.                 ues falls within the scope of
the standard Compact Since there is no loss of quality as a result of  50
Disc Digital Audio system, so that it remains possible copying there is
hardly any reason for the consumer  for the record carriers to be read by
means of existing to purchase a comparatively expensive original which  CD
players. When standard CD information is record- is subject to copyright if
the original or a copy thereof  ed on an inscribable record carrier this
makes it pos- is available. All this leads to a substantial loss of copy-
sible to indicate by means of an alternating logic value right revenues.
55   of the "copy" bit in the recorded information that the A recent copy
protection method which mitigates  information recorded on the relevant
record carrier Is the above drawbacks is known as the "Solocopy"      a
copy without thereby adversely affecting the proc- copy-protection system.
This method allows only     ess of reading the Information by means of a
standard 2    
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to provide this recording device with means which The use of alternating
patterns of different forms  cause "copy" bits with alternating logic
values to be enables the generation number of the copy in the    recorded.
copying cycle to be specified. For example, in the     A device
corresponding to the preambule of the case that a copy-protection method
allows both first   5   claims is known from EP-A- 0 224 929. and second
generation copies to be made it is possi-   The invention and further
advantages thereof will ble to distinguish between first-generation, second
now be described in more detail with reference to generation and
higher-generation copies.            Figs. 1 to 9, in which Information
patterns which are very suitable be-    Figs. 1 and 2 represent the format
of a standard cause of their simplicity and which enable the gener-  10  CD
signal, ation number to be specified are periodic patterns in  Figs. 3 and
4 show possible forms of the alternat- which the generation number Is
represented by the      ing pattern of the logic values of the "copy" bits
duty cycle of the pattern, i.e. the ratio between the  for a record carrier
in accordance with the inven- number of "copy" bits of a first logic value
in a period  tion, and the total number of "copy" bits in this period.  15
Fig. 5 shows an information recording device in In accordance with a second
aspect of the inven-    accordance with the invention, tion defined in
Claim 13 copying of the record carrier  Fig. 6 shows in detail a circuit
for use in the infor- in accordance with the invention can be inhibited in
a  mation recording device shown in Fig. 5, very simple manner by the use
of the information re-   Fig. 7 shows an information copying system em-
cording device for recording the main information,  20  ploying information
recording devices in accor- which is received together with a series of
subcode    dance with the invention, frames which each comprise a "copy"
bit, which de-     Fig. 8 shows in detail a detection circuit for use in
vice comprises anti-copy means for inhibiting unau-    the Information
recording devices shown in Fig. 7, thorized copying of the received
information, which    and anti-copy means comprise decision means for
decid-  25  Fig. 9 is a flow chart of a program for determining ing whether
recording of the received information is   whether recording of the
received information is allowed depending on the logic value of received
copy   allowed. bits, and means responsive to a decision that record-
Fig. 1 illustrates the data format of a digital signal ing is not allowed
to inhibit recording, characterized in  in conformity with the CD standard.
Such a signal is that the device comprises detection means for detect-  30
divided into blocks (Block) of 98 FRAMES each. Each ing an alternation
pattern in the logic values of the re-  FRAME comprises data bits (DB)
representing the ceived "copy" bits, the decision means being adapted  main
information (MAIN DATA) and subcode informa- to decide whether recording is
allowed depending    tion (subcode DATA). The subcode information of upon
detection of the alternation pattern.          FRAME 2 through FRAME 97
comprises eight sub- This device has the advantage that the informa-  35
code bits for each FRAME. The subcode bits within tion to be recorded can
be transmitted directly in the  a block constitute subcode frames of the
P-W-sub- format prescribed by the digital audio interface stan-  code
channels, each subcode frame comprising 96 dard IEC-958, without additional
steps being required  subcode bits. during information reading. Indeed, in
conformitywith   Fig. 2 illustrates the format of the subcode frame this
standard the logic value of the "copy" bit in the   40  of the subcode Q
channel. This subcode frame com- subcode for the digital audio interface
standard is  prises a 4-bit "control" group, including one bit refer-
equalised to the "copy" bit of the source of the infor-  red to as the
"copy" bit. The logic value of the "copy mation, i.e. in the present case
the "copy" bit of the in-  bit" indicates whether the associated main
informa- formation read from the record carrier by the read de-  tion may
be copied freely. For the well known Com- vice.
45   pact Disc the logic value of the "copy" bit is the same By detecting
the various alternation patterns it is  throughout the disc, which means
that in every sub- again possible in taking the decision whether or not
code frame on the Compact Disc the copy bit either recording Is permitted
todistinguish between firstand  has the logic value "1" or the logic value
"0". higher-generation copies.                               In the case of
a record carrier in accordance with The recording device may comprise a
device con-  50  the invention the logic values of the "copy" bits alter-
structed to make recordings on a record carrier of an-  nate, for example
as illustrated in Fig. 3 and Fig. 4, In othertype, forexample a DAT
cassette tape, than that  order to indicate that the recorded information
is a from which the information originates, for example an  copy.
inscribable CD.                                         In the case of the
alternation pattern shown in If the recording device Is intended for
recording   55   Fig. 3 the values of the copy bits alternate periodical-
information on a record carrier of the same type as  ly, 4 subcode frames
each comprising a "copy" bit of that from which the Information with the
alternating  the logic value "0" each time alternating with 4 sub- logic
value of the "copy" bit originates, it is desirable  code frames each
comprising a "copy" bit of the logic 3    
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ample alternation patterns having different "duty cy- In Fig. 4 the logic
values of the copy bits also vary  cles", from the clock signal applied via
the signal line periodically, but here 6 subcode frames comprising  58.
These signals are applied to a selection circuit 61 copy bits of the logic
value "0" each time alternate  which transfers one of the applied signals
to the sig- with 2 subcode frames comprising copy bits of the   5   nal
line 56 depending on a control signal Vs. logic value "1". Recording
different alternation pat-  Since alternating logic values of the "copy"
bits terns of different forms, as illustrated in Figs. 3 and  on the record
carrier in accordance with the invention 4, also provides the possibility
of indicating on the re-  indicate that the recorded information is a copy
fur- cord carrier whether the copy is a first-generation  ther copying can
be inhibited simply by detecting copy or a second or higher-generation
copy.    io   whether the logic values of the copy bits in the infor- In
the alternation patterns illustrated in Figs. 3  mation applied for
recording alternate and inhibiting and 4 the duty cycle differs, which is
the ratio be-  recording if "copy" bits of alternating logic values are
tween the number of "copy" bits of the logic value "0"  detected. in a
period and the total number of bits in each period  Fig. 7 shows an
embodiment of an information of the alternation pattern.
15  copying system in which this is realized. This informa- It will be
evident to those skilled in the art that the  tion copying system comprises
an optical read device alternation patterns can also specify the generation
70 for reading optical discs, a magnetic recording de- number of a copy in
a copying cycle in a different  vice 71, and an optical recording device 72
for record- manner, for example by periodic alternation patterns  ing
information read by the read device 70. of different period lengths.
20      The read device 70 is of a customary type adapt- By means of a
suitable d.c. free coding of the log-  ed to read CD information from an
optical record car- ic values of the "copy" bits it is also possible to
trans-  rier 73. Forthis purpose the read device 70 comprises mit
information about the generation number and, if  an optical read head which
is coupled to a cascade ar- desired, other information via the "copy" bit.
rangement of a customary CIRC decoding circuit 75 Transmitting information
via an alternating logic  25   and an EFM demodulator 76, which for example
form value of the "copy" bit has the advantage that this re-  part of an
integrated circuitof the type SAA7210 mar- mains within the scope of the CD
standard. This     keted by PHILIPS. Such an EFM demodualtor 76 pro- means
that the information can be read by means of  . duces tw digitised stereo
audio information signals a standard CD player.
and a subcode signal on its outputs. These signals Fig. 5 shows an
embodiment of a recording de-  30  are applied to a formatting circuit 77,
for example of vice for obtaining a record carrier on which the logic  the
type SAA 7220, which converts the received in- values of the "copy" bits
alternate. The recording de-  formation into a format prescribed by a
digital audio vice comprises a cascade arrangement of a CIRC en-  interface
standard (IEC 950). This digital audio inter- coder 50 and an EFM modulator
51 for converting the  face format comprises blocks of 192 main information
applied digital information, originating from for exam-   35  frames, and a
plurality of interface subcode frames. pie analog-to-digital converters,
into a format prescri-  These subcode frames each comprise an interface bed
by the CD standard. The EFM modulator 51 sup-   "copy" bit whose logic
value, in accordance with the plies an output signal of this format to a
control circuit  digital audio interface standard, is taken overfrom the
52foran optical write head 53 arranged opposite a ro-  "copy" bit in the
subcode information of the informa- tating optical record carrier 54 of an
inscribable type.  40  tion being read. The recording device
furthercomprises a clock signal    An output signal complying with the
digital audio generation circuit 55 for generating clock signals for
interface standard is applied to reformatting circuits controlling the CIRC
encoder 50 and the EFM modu-   78. of the read devices 71 and 72. Iator5l.
The EFM modulatorfurthercomprises inputs      The reformatting circuits 78
convert the received for applying subcode information to the EFM modula-
45  information into a format suitable for processing by tor 51. The logic
value of the "copy" bit to be recorded  the recording devices 71 and 72. is
supplied to the EFM modulator 51 by a circuit 57 via  The reformatting
circuits may be constituted, for a signal line 56. The circuit 57 supplies
a periodic sig-  example, by an integrated circuit of the type SX 23053 nal
to the EFM modulator. This periodic signal can be  marketed by SONY. This
type of reformatting circuit derived, for example by frequency division,
from a   50   produces the main information and the subcode infor- clock
signal which is applied to the circuit 57 by the  mation on its outputs.
The circuit further comprises clock signal generation circuit 55 via a
signal line 58.  an output to which "copy"-bit information CB relating Fig.
6 shows anotherembodimentof the circuit 57  to the logic value of the
received interface "copy" bit enabling an alternation pattern of a specific
form to  is applied and an output to which a block synchroni- be selected
from a plurality of alternation patterns of  55  sation signal BS is
applied to indicate the beginning different forms. For this purpose the
circuit 56 com-  of each digital audio interface block received. prises a
circuit 60 which derives a plurality of signals  In the magnetic recording
device 71 the informa- having alternation patterns of different forms, for
ex-  tion supplied by the reformatting circuit 78 is applied 4    
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customary type for driving a mag-  described which is important for a
correct under- netic-head system 80 for recording the received infor-
standing of the decision criteria. In particular the sub- mation on a DAT
cassette tape 81. Similarly, the in-  code C-channel of the digital audio
interface format of formation supplied by the reformatting circuit78 in the
the received subcode information is of interest This optical read device is
applied to a circuit 82 of a cus-   5   subcode C-channel comprises subcode
frames of tomary type, which comprises for example an EFM     192 bits.
These subcode frames indicate whetherthe modulator and CIRC encoder, to
drive an optical write  information stems from a source intended for
profes- head 83 for recording the received information on an  sional use.
Moreover, it is indicated whether the as- optical record carrier 84. In the
recording devices 71  sociated information stems from an audio source. and
72 the "copy"-bit information CB and the block  10   Moreover, forsources
intended for consumer applica- synchronisation signals BS supplied by the
reformat-  tions the subcode C-channel contains a category ting circuit 78
are applied to a detection circuit 85 for  code indicating the type of
source. This may be for ex- detecting whether the logic value of the
received   ample a 2-channel Compact Disc audio system, a 2- "copy"-bit
information alternates.                  channel digital audio type player,
etc. The detectorcircuit85 supplies adetection signal  15  Fig. 9 is a flow
chart of a decision program for de- Vd if the alternating logic value of
the "copy"-bit infor-  termining whether recording of the received informa-
mation is detected.                                tion is allowed. This
decision program is based on the Fig. 8 shows an example of a detection
circuit 85  decision program employed in the "Solocopy" sys- comprising
three docked D flip-flops 90, 91 and 92.  tem. However, the program has
been adapted to The block synchronisation signal BS supplied by the   20
make the decision dependent upon the detection of reformatting circuit is
applied to the dock inputs of the  alternating logic values of the "copy"
bits. flip-flops 90,91 and 92. The interface copy"-bit infor-  In step S1
of the program it is ascertained by mation CB is applied to the data input
of the flip-flop  means of the information from the subcode C-chan- 90. The
output of the flip-flop 90 is connected to the  nel whether the information
originates from an infor- data input of the flip-flop 91 and to an input of
an Ex-  25   mation source intended for professional uses. If this
clusive-OR gate 93. Another input of the Exclusive-  is the case, recording
is inhibited in step S2. In step OR gate 93 is connected to the output of
the flip-flop  S3 it is checked whether the received information is 97 The
output of the Exclusive-OR gate 93 is connect-  audio information. If this
is not the case, recording is ed to the data input of the flip-flop 92. The
output sig-  inhibited in step S4. In step S5 it is checked whether nal on
the output of the flip-flop 93 serves as the de-  30  the received category
code occurs in the list of known tection signal Vd. The circuit shown in
Fig. 8 operates  category codes. If this is not the case, recording is en-
as follows. If the logic value of the interface "copy" bit  abled in step
S6 and, in addition, information is re- changes the logic value of the
signal on the input of   corded on the tape 81 to indicate that the
recorded in- the flip-flop 91 at the instant at which the first "copy"
formation is a copy. If the information is read subse- bit of changed logic
value reaches the input of the flip-  35  quently a category code is
assigned to the informa- flop 91 will no longer correspond to the logic
value of  tion to denote that recording is not allowed. However, the signal
on the outputof the flip-flop 91. In that case  the manner in which this is
effected falls beyond the the logic value of the output of the Exclusive-OR
gate  scope of the present invention and is therefore not de- becomes a
logic "1" value. This value is latched in the  scribed in detail. flip-flop
92, after which the detection signal Vd also   40  In step S7 it is checked
whether the information assumes the logic "1 " value.
stems from an analog-to-digital converter. If this is the In the recording
device 71 the detection signal Vd  case, recording is enabled in step S8.
In step S9 it is is applied to a decision circuit 94. Moreover, the sub-
determined on the basis of the received detection sig- code information
supplied by the reformatting circuit  nal Vd whether the logic values of
the received inter- 78 is applied to the decision circuit 94. On the basis
45  face copy bits alternate. If the values alternate, re- of the received
subcode information and the detection  cording is inhibited in step S10. In
step S11 it is as- signal Vd the decision circuit 94 decides whether re-
certained on the basis of the received logic values of cording of the
received main information is allowed.  the copy bitswhetherthe
relevantinformation may be If recording is not allowed the decision circuit
gener-  copied freely. If this is the case, recording is enabled ates a
control signal which is applied to the control cir-  so  in step S12,
information being added to indicate that cuit 79 via the signal line 95,
the control circuit 79 be-  the recorded information may be copied freely.
ing of a type which is disabled in response to the con-  In step S13 it is
checked whether the category trol signal applied via the signal line, so
that recording  code specifies a source for which copying of the sup- of
information is inhibited. The decision circuit 94 may  plied information is
allowed. If this is the case record- comprise, for example, a microcomputer
loaded with  55  ing is enabled in step S14. If it is not the case, record-
a suitable program. However, before this program is  ing Is inhibited in
step S15. described in detail that part of the received subcode  The
recording device 72 comprises a decision cir- information of the digital
audio interface format will be  cuit 98 which is largely identical to the
decision circuit 5    
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the case that information is recorded   with a series of subcode frames
which each corn- which should not be copied any more, the decision cir-
prise a "copy" bit being recorded on the record cult 98 generates a control
signal for a circuit 96 which  carrier, characterized in that during
recording log- causes "copy" bits of alternating logic values to be re-  ic
values are assigned to the "copy" bits of con- corded.
5        secutive subcode frames in accordance with an For the circuit 96
the circuits 57 described above   alternation pattern. may be employed. It
is also possible to provide the circuit 72 with a  6. A method as claimed
in Claim 5, characterized in detection circuit 97 for detecting the
generation num-  that the information to be copied is previously re- ber in
a copy cycle for the received information on the   10  corded information,
the form of the alternation basis of the form of the alternation pattern.
The deci-  pattern being dependent upon the generation sion whether the
received information may be record-     number of the previously recorded
information. ed or not can then be taken on the basis of the detect- ed
generation number of the information. For exam-   7. A method as claimed in
Claim 6. characterized in ple, copying of a first-generation copy may be
allowed   15  that the detected pattern is a periodic pattern, the while
copying of a second generation copy is not al-    ratio between the number
of "copy" bits of a first lowed.
logic value in a period the and total number of The circuit 98 should be
adapted in such a man-      "copy" bits in said period being selected
depend- ner that depending on the detected generation num-       ing upon
the generation number. ber it generates an alternation pattern indicating a
20 higher generation number than the detected genera-   8. A method as
claimed in Claim 5, 6 or 7, charac- tion number.
terized in that the information being recorded is a In the foregoing the
invention has been illustrated  standard CD signal. for a record carrier
carrying a standard CD signal hav- ing "copy" bits with alternating logic
values to indicate  25   9. An information recording device for obtaining a
that the recorded information is a copy. However, It is  record carrier as
claimed in Claim 1, 2, 3 or 4, to benoted that, in principle, the invention
may be ap-  which device is constructed to record on the re- plied to any
record carrier which in addition to the    cord carrier main information
together with a ser- main information carries subcode information com-
ies of subcode frames which each comprise a prising a "copy" bit.
30      "copy" bit, characterized in that the device- com- prises
assignment means for assigning the logic values in accordance with an
alternation pattern Claims
to the "copy" bits of consecutive subcode frames of information to be
recorded. 1. A record carrier carrying main information togeth-   35 er
with a series of subcode frames which each    10. An information recording
device as claimed in comprise a "copy" bit, characterized in that the
Claim 9, characterized in that the assignment logic values of the "copy"
bits of consecutive sub-  means comprise selection means for selecting an
code frames alternate.                               alternation pattern of
a specific form from a plur- 40      ality of patterns of predetermined
forms depend- 2. A record carrier as claimed in Claim 1, character-    ing
upon a control signal. ized in that the form of the pattern indicates the
generation number of the information in a copy-   11. An information
recording device as claimed in ing cycle.
Claim 10, characterized in that the selection 45      means are adapted to
select a periodic pattern 3. A record carrier as claimed in Claim 2,
character-   whose ratio between the number of "copy" bits of ized in that
the detected pattern is a periodic pat-  a first logic value in a period
and the total number tern in which the ratio between the number of
of "copy" bits in said period depends upon the "copy" bits of a first logic
value in a period and the  control signal. total number of "copy bits in
said period indicates   50 the generation number.
12. An information recording device as claimed in Claim 9, 10 or 11,
characterized in that the device 4. A record carrier as claimed in Claim 1,
2 or 3,       is adapted to record standard CD signals. characterized in
that the recorded information is a standard CD signal.
ss   13. An information recording device comprising anti- copy means for
inhibiting unauthorized copying 5. A method of obtaining a record carrier
as claimed     of received information, for recording main infor- in Claim
1, 2, 3 or 4, main information together     mation, which is received
together with a series 6    



94. However, in the case that information is recorded  with a series of
subcode frames which each corn- which should not be copied any more, the
decision cir-  prise a "copy" bit being recorded on the record cuit 98
generates a control signal for a circuit 96 which  carrier, characterized
in that during recording log- causes "copy" bits of alternating logic
values to be re-  ic values are assigned to the "copy" bits of con- corded.
5       secutive subcode frames in accordance with an For the circuit 96
the circuits 57 described above  alternation pattern. may be employed. It
is also possible to provide the circuit 72 with a  6. A method as claimed
in Claim 5, characterized in detection circuit 97 for detecting the
generation num-  that the information to be copied is previously re- ber in
a copy cycle for the received information on the   10  corded information,
the form of the alternation basis of the form of the alternation pattern.
The deci-  pattern being dependent upon the generation sion whether the
received information may be record-    number of the previously recorded
information. ed or not can then be taken on the basis of the detect- ed
generation number of the information. For exam-  7. A method as claimed in
Claim 6, characterized in ple, copying of a f irst-generation copy may be
allowed   15  that the detected pattern is a periodic pattern, the while
copying of a second generation copy is not al-   ratio between the number
of "copy" bits of a first lowed.
logic value in a period the and total number of The circuit 98 should be
adapted in such a man-     "copy" bits in said period being selected
depend- ner that depending on the detected generation num-     ing upon the
generation number. ber it generates an alternation pattern indicating a
20 higher generation number than the detected genera-  8. A method as
claimed in Claim 5, 6 or 7, charac- tion number.
terized in that the information being recorded Is a In the foregoing the
invention has been illustrated  standard CD signal. for a record carrier
carrying a standard CD signal hav- ing "copy" bits with alternating logic
values to indicate  25  9. An information recording device for obtaining a
that the recorded information is a copy. However, It is  record carrier as
claimed in Claim 1, 2, 3 or 4, to benoted that, in principle, the invention
may be ap-  which device is constructed to record on the re- plied to any
record carrier which in addition to the   cord carrier main information
together with a ser- main information carries subcode information com-
ies of subcode frames which each comprise a prising a "copy" bit.
30      "copy" bit, characterized in that the device com- prises assignment
means for assigning the logic values in accordance with an alternation
pattern Claims                                                 to the
"copy" bits of consecutive subcode frames of information to be recorded. 1.
Arecord carrier carrying main information togeth-  35 er with a series of
subcode frames which each    10. An information recording device as claimed
in comprise a "copy" bit, characterized in that the    Claim 9,
characterized in that the assignment logic values of the "copy" bits of
consecutive sub-  means comprise selection means for selecting an code
frames alternate.                              alternation pattern of a
specific form from a plur- 40      ality of patterns of predetermined forms
depend- 2. A record carrier as claimed in Claim 1, character-  ing upon a
control signal. ized in that the form of the pattern indicates the
generation number of the information in a copy-  11. An information
recording device as claimed in ing cycle.
Claim 10, characterized in that the selection 45      means are adapted to
select a periodic pattern 3. A record carrier as claimed in Claim 2,
character-  whose ratio between the number of "copy" bits of ized in that
the detected pattern is a periodic pat-  a first logic value in a period
and the total number tern in which the ratio between the number of       of
"copy" bits in said period depends upon the "copy" bits of a first
logicvalue in a period and the  control signal. total numberof "copy" bits
in said period indicates   50 the generation number.
12. An information recording device as claimed in Claim 9, 10 or 11,
characterized in that the device 4. A record carrier as claimed in Claim 1,
2 or 3,     is adapted to record standard CD signals. characterized in that
the recorded information is a standard CD signal.                      55
13. An information recording device comprising anti- copy means for
inhibiting unauthorized copying 5. A method of obtaining a record carrier
as claimed   of received information, for recording main infor- in Claim 1,
2, 3 or 4, main information together    mation, which is received together
with a series 6    11                 EP 0 418 964 B1                 12 



of subcode frames which each comprise a "copy"  19. An information
recording device as claimed in bit, which anti-copy means comprise decision
any one of the Claims 13 to 18, characterized in meansfordeciding
whetherrecording of received     that the device is adapted to receive
information information is allowed depending upon the logic   formatted in
accordance with a standard audio in- value of the received "copy" bits and
means re-   5  terface format. sponsive to a decision that recording is not
al- lowed to inhibit recording, characterized in that the device comprises
detection means for detect-  Patentanspr iche ing an alternation pattern in
the logic values of the received "copy" bits of consecutive subcode   10
1. Aufzeichnungstrager, der Hauptinformation zu- frames, the decision means
being adapted to de-   sammen mit einer Reihe von Subcoderahmen cide
whether recording is allowed depending       enthAlt, diejeweils ein
"Kopier"-Bit umfassen, da- upon the detection of the alternation pattern.
durch gekennzeichnet, daB die Logikwerte der "Kopier"-Bits
aufeinanderfolgender Subcoderah- 14. An information recording device as
claimed in  15  men abwechseln. Claim 13, characterized in that the
detection means are adapted to detect alternation patterns  2.
Aufzeichnungstriger nach Anspruch 1, dadurch of different forms, the
decision means being      gekennzeichnet, dal die Form des Musters die
adapted to decide whether recording is allowed    Generationsnummer der
Information in einem depending upon the form of the detected alterna-  20
Kopierzyklus angibt. tion pattern. 3. Aufzeichnungstriger nach Anspruch 2,
dadurch 15. An information recording device as claimed in
gekennzeichnet, daM das detektierte Muster ein Claim 14, characterized in
that the detection     periodisches Muster ist, bei dem das Verhiltnis
means are adapted to detect in a period of a per-  25  derAnzahl
"Kopier"-Bits mit einem ersten Logik- iodically alternating pattern the
ratio between the  wert in einer Periode zu der Gesamtzahl "Kopier-
numberof "copy" bits of a first logicvalue and the  "-Bits in dieser
Periode die Generationsnummer total number of "copy" bits in said period,
the de-  angibt. cision means being adapted to decide whether recording is
permitted depending upon the de-  30  4. Aufzeichnungstrgger nach Anspruch
1, 2 oder 3, tected ratio.                                     dadurch
gekennzeichnet, daB die aufgezeichne- te Information ein Standard-CD-Signal
ist. 16. An information recording device as claimed in Claim 13,14 or 15,
forrecording main information  5. Verfahren zum Verschaffen eines Aufzeich-
togetherwith a series of second subcodeframes,  35  nungstrAgers nach den
Anspruchen 1, 2, 3 oder which each comprise a second copy bit, charac-
4, wobei Hauptinformation zusammen mit einer terized in that the device
comprises assignment   Reihe von Subcoderahmen, die jeweils ein "Ko- means
for assigning the logic values to the sec-  piern-Bit enthalten, auf dem
AufzelchnungstrAger ond "copy" bits of consecutive second subcode
aufgazeichnet wird, dadurch gekennzeichnet, frames in accordance with an
alternation pattern.  40  daB beim Aufzeichnen den 6Kopier"-Bits aufein- -
anderfolgender Subcoderahmen entsprechend 17. An information recording
device as claimed in    einem Wechselfolgemuster Loglkwerte zugeord- Claims
14 and 16, characterized in that the as-   net werden. signment means are
adapted to assign the logic value to the second copy bit in accordance with
A   6. Verfahren nach Anspruch 5, dadurch gekenn- a pattern whose form
depends on the form of the   zeichnet, daB die zu kopierende Information
zu- detected alternation pattern in the logic values of  vor aufgezeichnete
Information ist, wobei die the "copy" bits In the subcode frames of the re-
Form des Wechselfolgemusters von der Genera- ceived information.
tionsnummer der zuvor aufgezeichneten Infor- 50     mation abhlngt 18. An
information recording device as claimed in Claims 15 and 17, characterized
in that the as-  7. Verfahren nach Anspruch 6, dadurch gekenn- signment
means are adapted to assign the logic    zeichnet, daB das detektlierte
Muster ein periodi- values to the second copy bits in accordance with
sches Musterist, wobeidasVerhAltnis derAnzahl a periodic pattern, the ratio
between second   55  "Kopier"-Bits mit einem ersten Loglkwert in einer
"copy" bits of a first logic value In a period and the  Periode zu der
Gesamtzahl 0Kopier"-Bits in die- total number of second copy bits in said
period   ser Periode In Abhgngigkeit von der Generations- being dependent
upon the detected ratio.          nummer gewAhIt wird. 7    13
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8. Verfahren nach Anspruch 5, 6 oder 7, dadurch       !St. gekennzeichnet,
daB die aufgezeichnete Infor- mation ein Standard-CD-Signal ist.
14. Informationsaufzeichnungseinrichtung nach An- spruch 13, dadurch
gekennzeichnet, daB die De- 9. Informationsaufzeichnungseinrichtung zum
Ver-   5  tektionsmittel zum Detektieren von Wechselfol- schaffen eines
Aufzeichnungstragers nach An-      gemustern unterschiedlicher Form
eingerichtet spruch 1, 2, 3 oder 4, wobei diese Einrichtung so  sind, wobei
die Entscheidungsmittel eingerichtet ausgefflhrt !st, daB Hauptinformation
zusammen    sind, in Abhangigkeit von der Form des detektier- mit elner
Reihe von Subcoderahmen, die jewells    ten Wechselfolgemusters zu
entscheiden, ob ein Kopier-Bit enthalten, auf dem Aufzeich-  1o
Aufzeichnen zulassig ist. nungstrager aufgezeichnet wird, dadurch ge-
kennzeichnet, dal die Einrichtung Zuordnungs-  15.
Informationsaufzeichnungseinrichtung nach An- mittel umfalt, um die
Logikwerte den "Kopiera-     spruch 14, dadurch gekennzeichnet, dal die De-
Bits aufeinanderfolgender Subcoderahmen auf-      tektionsmittel
eingerichtet sind, in einer Periode zuzeichnender Information entsprechend
einem   15  eines periodisch wechselnden Musters das Ver-
Wechselfolgemuster zuzuordnen.                     haltnis der Anzahl
Kopier"-Bits mit einem ersten Logikwert zu der Gesamtzahl wKopier"-Bits in
10. Informationsaufzeichnungseinrichtung nach An-     dieser Periode zu
detektieren, wobei die Ent- spruch 9, dadurch gekennzeichnet, daS die Zu-
scheidungsmittel eingerichtst sind, in Abhangig- ordnungsmittel
Selektionsmittel umfassen, die in  20  keit von dem detektierten Verhaltnis
zu entschei- Abhangigkeit von einem Stbuersignal ein Wech-      den, ob
Aufzelchnen zulIassig ist selfolgemuster einer bestimmten Form aus einer
Vieizahl von Mustern vorgegebener Formen se-   16.
lnformationsaufzeichnungseinrichtung nach An- lektieren.
spruch 13, 14 oder 15 zum Aufzeichnen von 25      Hauptinformation zusammen
mit einer Reihe von 11. Informationsaufzeichnungseinrichtung nach An-
zweiten Subcoderahmen, die jeweils ein zwei- spruch 10, dadurch
gekennzeichnet, daB die Se-    tes Kopier"-Bit enthalten, dadurch
gekennzeich- lektionsmittel eingerichtet sind, ein periodisches  net, daS
die Einrichtung Zuordnungsmittel um- Musterzu selektieren, bei dem das
Verhiltnis der  fa-t, um die Logikwerte den zweiten "Kopieru- Anzahl
'Kopier"-Bits mit einem ersten Logikwert  30  Bits aufeinanderfolgender
zweiter Subcoderah- in einer Periode zu der Gesamtzahl "Kopler"-Bits   men
aufzuzeichnender Information entspre- in dieser Periode von dem
Steuersignal abhangt     chend einem Wechselfolgemuster zuzuordnen. 12.
lnformationsaufzeichnungseinrichtung nach An-  17.
Informationsaufzeichnungseinrichtung nach den spruch 9, 10 oder 11, dadurch
gekennzeichnet,  35  Anspruchen 14 und 16, dadurch gekennzeichnet, daB die
Einrichtung zum Aufzeichnen von Stan-      dal die.Zuordnungsmittbl
eingerichtet sind, den dard-CD-Signalen eingerichtet ist.
Logikwert dem zweiten "Kopier"-Bit entspre- chend einem Muster zuzuordnen,
dessen Form 13. lnformationsaufzeichnungseinrichtung, mit Anti-   von der
Form des detektierten Wechselfolgemu- kopiermittein zur erhinderung
unzulissigen Ko-  40  sters in den Logikwerten der Kopiert-Bits in den
pierens empfangenerlnformation, zumAufzeich-       Subcoderahmen der
empfangenen Information nen von Hauptinformation, die zusammen mit ei-
abhfingt. ner Reihe von Subcoderahmen empfangen wor- den bt, die jeweils
esin Kopier"-Bit enthalten, wo-  18. lnformationsaufzeichnungseinrichtung
nach den be! die Antikopiermittel Entscheidungsmittel um-  45  Anspruchen
15 und 17, dadurch gekennzeichnet, fassen, die in Abhingigkeit von dem
Logikwert      daB die Zuordnungsmittel eingerichtet sind, die der
empfangenen Kopierl-Bits entscheiden, ob       Logikwerte den zweiten
"KopierO-Bits entspre- Aufzeichnen der empfangenen Information zu-
chend einem periodischen Muster zuzuordnen, lassig ist, und Mittel, die in
Reaktion auf eine Ent-  wobel das Verhaltnis der zweiten Kopierp-Bits
scheidung, daS Aufzeichnen nicht zulassig lst,  so  mit einem ersten
Logikwert in einer Periode zu Aufzeichnon verhindern, dadurch gekennzeich-
der Gesamtzahl zweiter "Kopierw-Bits in dieser net, daa die Einrichtung
Detektionsmittel zur De-  Periode von dem detektierten Verhaltnis ab-
tektion eines Wechselfolgemusters in den Logik-    hfingt. werten der
empfangenen "Kopier-Bits aufeinan- derfolgender Subcoderahmen umfailt,
wobei die  66   19. Informationsaufzeichnungseinrichtung nach el-
Entscheidungsmittel eingerichtet sind, in Abhin-   nem der Anspr~iche 13
bis 18, dadurch gekenn- glgkeit von der Detektion des Wechselfolgemu-
zeichnet, dal die Einrichtung zum Empfangen sters zu entscheiden, ob
Aufzelchnen zulissig      von  entsprechend  einem  Standard-Audio- 8    15
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eingerichtet ist. 9. Dispositif d'enregistrement d'information pour
l'obtention d'un support d'enregistrement suivant Rovendications
5       la revendication 1, 2, 3 ou 4, lequel dispositif est construit pour
enregistrer sur le support d'enre- 1. Support d'enregistrement portant une
informs-       gistrement l'information principale en meme tion principale
en meme temps qu'une serie d'uni-  temps qu'une serie d'unites
d'information secon- tes d'information secondaire qui comprennent
daire qui comprennent chacune un bit de "copie", chacune un bit de Ocopie",
caracterise en oe que   10  caracterise en ce que le dispositif comprend un
les valeurs logiques des bits de "copie" d'unites   moyen d'attribution
pour attribuer aux bits d'information secondaire successives alternent
de "copie" d'unites d'information secondaire suo- cessives de l'information
A enregistrer les va- 2. Support d'enregistrement suivant la revendica-
leurs logiques en conformite avec un modble d'al- tion 1, caracterisb en ce
quo la forme du modele  15  ternance. d'alternance indique le numero de
generation de l'information dans un cycle de copie.            10.
Dispositif d'enregistrement d'information suivant la revendication 9,
caracterise en ce que le 3. Support d'enregistrement suivant la revendica-
moyen d'attribution comprend des moyens de tion 2, caracterise on ce quo le
modele detecte  20  selection pour la silection d'un modele d'alter- est un
modele periodique dans lequel le rapport     nance d'une forme specifique
panmi une pluralite entre le nombre de bits de "copie" d'une premie-    de
modeles de formes predeterminees en fonc- re valeur logique etle nombre
total de bits de "co-  tion d'un signal de commands. pie" dans ladite
periode indique le numero de ge- neration.
25  11. Dispositif d'enregistrement d'information suivant la revendication
10, caracterise en ce que les 4. Support d'enregistrement suivant la
revendica-       moyens de selection sont congus pour selection- tion 1, 2
ou 3, caracterise en ce que l'information  nor un modole periodique dont le
rapport entre Is enregistree est un signal CD standard.              nombre
de bits de "copie" d'une premiere valeur 30     logique dans une periode et
le nombre total de 5. Methode d'obtention d'un support d'enregistre-
bits de "copie" dans ladite periode depend du si- ment suivant la
revendication 1, 2, 3 ou 4, regrou-  gnal de commando. pant l'information
principale avec une serie d'uni- tes d'information secondaire qui
comprennent     12. Dispositif d'enregistroment d'information suivant
chacune un bit de "copie" enregistre sur le sup-   35  la revendication 9,
10 ou 11, caractirise en ce port d'enregistrement, caracterisee en ce que,
que le dispositifestconqu pourenregistrerdessi- pendant l'enregistrement,
des valours logiques      gnaux CD standard. sont attribuees aux bits de
*copie" d'unites d'in- formation secondaire successives en conformite   13.
Dispositif d'enregistrement d'information compre- avec un modele
d'alternance.                40      nant un moyen de protection contre la
copie pour empecher la copie non autorisee d'information 6. Methode suivant
la revendication 5, caracterisee     reoue, pour l'enregistrement
d'information princi- en ce que l'information A copier est une informa-
pale, qui est reoue en meme temps qu'une sine tion prealablement
enregistree, la forme du mo-     d'unites d'information secondaire qui
compren- dele d'alternance dependant du numero de gene-  45-  nent chacune
un bit de "copie", lequel moyen de ration de l'information prealablement
enregis-      protection contre la copie comprend un moyen de treo.
decision pour decider si l'enregistrement de I'in- formation recue est
autorise en fonction de l lo- 7. Methode suivant la revendication 6,
caracterisee     gique, et un moyen sensible A une decision que en ce que
le modele d'alternance detecte est un   50  I'enregistrement n'est pas
autorise af in d'empe- modele periodique, le rapport entre le nombre de
cher l'enregistrement, caracterise en coe que le bits de "copie" d'une
premibre valour logique       dispositif comprend un moyen de detection
pour dans une pinode et Is nombre total de bits de       la ditection d'un
modble d'alternance dans les "copleo dans ladite periode etant selectionne
en    valeurs logiques des bits de Ncopie" regus d'uni- fonction du numero
de generation.           55      tes d'infonmation secondaire successives,
le moyen de deiision etant conqu pour decider si 8. Methode suivantla
revendication 5, 6ou 7, carao-    l'enregistrement est autorise en fonction
de la de- terisee en ce que l'information A enregistrer est   tection du
modele d'alternance. 9    14. Dispositif d'enregistrement d'lnformation
suivant la revendication 13, caract6ris6 on co quo les 



moyens de detection sont congus pour d6tecter des modbles d'alternance de
diff6rentes formes, le moyen de d6cision 6tant conqu pour d6cider si   5
l'enregistroment estautorise en fonction delafor- me du modele d'alternanco
detecte. 15. Dispositif d'enregistroment d'information suivant la
revendication 14, caract6ris6 on co quo les  io moyens de d6tection sont
congus pour d6tecter dans une periode d'un modele d'alternance pe- riodique
le rapport entre le nombre de bits de "co- pie" d'une premiere valour
logique et le nombre total de bits de "cople" dans laditb periode, le  15
moyen de decision etant congu pour dhcider si l'enregistroment eat autorise
on fonction du rap- port detecte. 16. Dispositif d'enregistrement
d'information suivant  20 la revendication 13, 14 ou 15, pour lenregistre-
ment d'une information principals on meme temps qu'une serie d'uniths
d'information secon- daire qui comprennent chacune un douxieme bit de
"copieo, caracterise en ce quo le dispositif  25 comprend un moyen
d'attribution pour attrib6uer les valeurs logiques aux deuxiemes bits de
"co- pie" d'uniths d'information secondaire successi- ves en conformite
avec un modele d'alternance. 30 17. Dispositif d'enregistrement
d'information suivant les revendications 14 et 16, caracterise en co quo
les moyens d'attribution sont congus pour attni- buer la valeur logique au
deuxieme bit de cople en conformite avec un modele dont la forme de-  35
pend de la formo du modele d'alternance detecte dans les valeurs logiques
des bits de copie- * dans les unites d'information secondaire de l'in-
formation rogue. 40 18. Dispositif d'enregistrement d'informatlon suivant
les revendicatlons 15 et 17, caracterise en co quo les moyons d'attribution
sont congus pour attri- buer les valeurs logiques aux deuxibmes bits de
copie en conformite avec un modele periodique,  45 le rapport entre le
nombre de deuxiemes bits de copie d'une premiere valeur logique dans une
ph- riode et le nombre total de deuxiemes bits de co- pie dans ladito
periode dependant du rapport de- tecte.
50 19. Dispositif d'enregistrementd'informationsuivant l'une quelconque des
revendications 13 A 18, ca- racterise en ce quo le dispositif eat conu pour
re- coevoir une information formatee en conformite   5 avec un format
standard d'interface audio. 10    


