
J  
~ "   '  MM  II  II  II  II  MM  II  MM  Ml  II  I  II 
European  Patent  Office  _  ^ 
_„.  ©  Publication  number:  0  2 8 6   4 3 7   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  12.01.94  ©  Int.  CI.5:  G1  1  B  20/00,  G1  1  B  20/1  0, 
G11B  2 7 / 3 0  

©  Application  number:  88303182.5 

@  Date  of  filing:  08.04.88 

©  Apparatus  and  method  for  recording  and  reproducing  a  digital  signal. 

©  Priority:  09.04.87  JP  87515/87 

@  Date  of  publication  of  application: 
12.10.88  Bulletin  88/41 

©  Publication  of  the  grant  of  the  patent: 
12.01.94  Bulletin  94/02 

©  Designated  Contracting  States: 
DE  FR  GB 

©  References  cited: 
WO-A-82/01273 
WO-A-86/05898 
FR-A-  2  528  196 
US-A-  4  688  169 
US-A-  4  796  220 

©  Representative:  Crawford,  Andrew  Birkby  et  al 
A.A.  THORNTON  &  CO. 
Northumberland  House 
303-306  High  Holborn 
London  WC1V  7LE  (GB) 

CO 

CO 

CO 
00 
CM 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

(73)  Proprietor:  VICTOR  COMPANY  OF  JAPAN, 
LIMITED 
12,  3-chome,  Moriya-Cho 
Kanagawa-ku 
Yokohama-Shi  Kanagawa-Ken  221  (JP) 

@  Inventor:  Yoshida,  Shiro 
23-11,  Midorigaoka-Machi 
Maebashi-shi  Gunma-Ken(JP) 
Inventor:  Shirai,  Tatsuro 
12-14  Shimokawa-Machi 
Maebashi-shi  Gunma-Ken(JP) 
Inventor:  Nagashima,  Satoru 
2-12-17  Moto-Soja-Machi 
Maebashi-shi  Gunma-Ken(JP) 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.9/3.3.3) 



1 EP  0  286  437  B1 2 

Description 

This  invention  relates  to  an  apparatus  for  re- 
cording  and  reproducing  a  digital  signal,  and  more 
particularly  to  an  apparatus  for  recording  and  re- 
producing  a  digital  signal,  which  is  adapted  so  that, 
when  an  input  digital  signal  is  recorded  onto  a 
recording  medium  and  is  reproduced  therefrom, 
reproduction  is  permitted  with  the  apparatus  thus 
recorded,  but  reproduction  is  impossible  with  a 
recording  and  reproducing  apparatus  or  a  repro- 
ducing  apparatus  except  for  the  above  recorded 
apparatus. 

In  a  DAT  (Digital  Audio  Tape  Recorder)  using 
rotary  head  among  DATs  capable  of  recording 
pulse  code  modulated  sound  data  obtained  by  ap- 
plying  pulse  code  modulation  (PCM)  to  an  analog 
audio  signal  on  a  magnetic  tape  and  reproducing 
them  therefrom,  magnetization  pattern  to  be  re- 
corded  on  the  magnetic  tape  is  recorded  with  azi- 
muth  angles  of  adjacent  tracks  being  different  from 
each  other  and  guard  bands  between  tracks  being 
absent.  In  such  a  DAT,  subcodes  are  recorded  on 
a  portion  of  a  fixed  period  from  the  initial  end  of 
each  track  and  a  portion  of  a  fixed  period  imme- 
diately  before  the  terminating  end  thereof,  respec- 
tively,  and  PCM  signal  data  are  recorded  on  the 
track  intermediate  portion  except  for  the  above 
portions  in  accordance  with  a  predetermined  for- 
mat.  The  data  thus  recorded  are  reproduced. 

CDs  (Compact  Disks)  on  which  PCM  sound 
data  (digital  signals)  are  recorded  have  been  widely 
used.  When  the  PCM  sound  data  reproduced  from 
the  CD  is  recorded  onto  a  magnetic  tape  with  it 
being  in  the  form  of  the  digital  signal,  by  means  of, 
e.g.,  the  above-mentioned  DAT  using  rotary  head, 
high  quality  sound  free  from  degradation  of  the 
sound  quality  can  be  recorded. 

Meanwhile,  where  information  (software)  such 
as  music  recorded  on  CDs  are  recorded  onto  the 
magnetic  tape,  such  a  recording  is  permitted  in 
accordance  with  the  requirement  of  the  Copyright 
Law  only  in  connection  with  the  case  where  in- 
dividuals  enjoy  recorded  information.  On  the  other 
hand,  when  information  (digital  signals)  recorded 
on  CDs  is  recorded  onto  a  magnetic  tape  in  the 
form  of  a  digital  signal,  by  means  of  DAT  as  stated 
above,  (which  is  so  called  "digital  copy" 
hereinafter),  high  quality  sound  free  from  degrada- 
tion  of  sound  quality  can  be  recorded.  Accordingly, 
a  large  number  of  magnetic  tapes  digitally  copied 
from  a  CD  may  be  obtained.  This  is  becoming  a 
large  problem  from  a  viewpoint  of  the  Copyright 
Law. 

Thus,  there  is  a  need  for  a  copy  guard  system 
for  preventing  the  production  of  large  numbers  of 
magnetic  tapes  digitally  copied  from  CDs. 

In  view  of  the  above-mentioned  prior  art,  an 
object  of  this  invention  is  to  provide  an  apparatus 
for  recording  and  reproducing  a  digital  signal, 
which  is  adapted  so  that  when  an  input  digital 

5  signal  is  recorded  onto  a  recording  medium  and  is 
reproduced  therefrom,  reproduction  is  solely  per- 
mitted  with  the  apparatus  used  for  the  recording, 
and  reproduction  is  impossible  with  a  recording 
and  reproducing  apparatus  or  a  reproducing  ap- 

io  paratus  other  than  that  apparatus. 
In  the  field  of  computer  software  a  related 

problem  has  been  encountered,  namely  to  ensure 
that  a  particular  computer  system  will  only  operate 
with  certain  authorised  software.  The  authorised 

75  software  is  provided  with  one  or  more  identification 
codes  for  recognition  by  the  computer  system.  One 
example  of  such  a  system  is  disclosed  in  GB-A- 
2123597.  This  system  includes  the  improvement  of 
encoding  "virgin"  (ie:  not  previously  authorised) 

20  discs  with  an  additional  code  which  if  recognised  in 
a  subsequent  use,  overrides  the  usual  authorisation 
checking  procedure. 

The  present  invention  has  a  more  specific  aim, 
namely  to  ensure  that  a  recording  of  a  CD  can  only 

25  be  reproduced  on  the  same  recording/reproducing 
equipment. 

A  first  aspect  of  the  present  invention  provides 
apparatus  for  recording  digital  signals  on  a  record- 
ing  medium  and  reproducing  digital  signals  re- 

30  corded  thereon,  said  apparatus  comprising: 
code  recording  means  for  recording  on  the 

recording  medium  an  identification  code  being  an 
identification  number  particular  to  said  digital  signal 
recording  and  reproducing  apparatus;  and 

35  code  reproducing  means  for  reproducing  a  re- 
corded  identification  code  at  the  time  of  reproduc- 
tion  of  recorded  digital  signals,  for  comparing  the 
reproduced  identification  code  with  said  identifica- 
tion  number  particular  to  said  digital  signal  record- 

40  ing  and  reproducing  apparatus  and  for  permitting 
access  to  the  recording  medium  in  the  case  of 
coincidence 

characterised  by  frequency  detection  means 
for  determining  whether  input  digital  signals  to  be 

45  recorded  represent  a  digital  recording  of  analog 
data  sampled  at  a  predetermined  sampling  fre- 
quency;  said  code  recording  means  being  respon- 
sive  to  said  frequency  detection  means  for  record- 
ing  said  identification  code  only  when  said  input 

50  digital  signals  represent  a  digital  recording  of  ana- 
log  data  sampled  at  said  predetermined  sampling 
frequency,  and  being  operative  to  record  said  iden- 
tification  code  at  repeated  intervals  on  said  me- 
dium  between  blocks  of  recorded  digital  data;  and 

55  said  code  reproducing  means  being  operative  to 
permit  an  input  digital  signal  recorded  on  a  record- 
ing  medium  and  including  an  identification  code 
particular  to  a  digital  recording  and  reproducing 

2 



3 EP  0  286  437  B1 4 

apparatus  to  be  reproduced  only  when  the  repro- 
duced  identification  code  is  coincident  with  the 
identification  code  particular  to  said  digital  signal 
recording  and  reproducing  apparatus. 

A  second  aspect  of  the  present  invention  pro- 
vides  a  method  of  recording  a  digital  signal  on  a 
recording  medium  and  reproducing  a  recorded  sig- 
nal  therefrom,  the  method  comprising: 

recording  an  identification  code  on  the  record- 
ing  medium  being  an  identification  number  particu- 
lar  to  the  digital  signal  recording  and  reproducing 
apparatus  being  used  to  carry  out  the  recording; 
and 

reproducing  said  identification  code  at  the  time 
of  reproducing  digital  signals  recorded  on  the  re- 
cording  medium  comparing  the  reproducing  iden- 
tification  code  with  said  identification  number  par- 
ticular  to  said  digital  recording  and  reproducing 
apparatus  and  permitting  access  to  the  digital  sig- 
nal  in  the  case  of  coincidence; 

characterised  in  that  said  recording  step  in- 
cludes: 

determining  whether  input  digital  signals  to  be 
recorded  represent  a  digital  recording  of  analog 
data  sampled  at  a  predetermined  sampling  fre- 
quency; 

recording  said  identification  code  on  the  re- 
cording  medium  only  when  said  input  digital  sig- 
nals  do  represent  a  digital  recording  of  analog  data 
sampled  at  said  predetermined  sampling  frequen- 
cy,  said  identification  code  being  recorded  at  re- 
peated  intervals  on  said  medium  between  blocks  of 
recorded  digital  data; 

and  said  reproducing  step  includes: 
permitting  an  input  digital  signal  recorded  on  a 

recording  medium  and  including  an  identification 
code  particular  to  a  digital  recording  and  reproduc- 
ing  apparatus  to  be  reproduced  only  when  the 
reproduced  identification  code  is  coincident  with 
the  identification  code  particular  to  said  recording 
and  reproducing  apparatus. 

An  embodiment  of  the  invention  will  now  be 
described  by  way  of  example  only  and  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Fig.  1  is  a  block  diagram  showing  a  circuit 
configuration  of  an  apparatus  according  to  this 
invention; 
Fig.  1A  is  a  block  diagram  showing  the  detail  of 
the  circuit  configuration  in  Fig.  1; 
Fig.  2  is  a  flowchart  for  explanation  of  the  opera- 
tion  of  an  embodiment  according  to  this  inven- 
tion;  and 
Figs.  3  to  7  are  explanatory  views  showing  the 
format  of  a  digital  signal  recorded  and  repro- 
duced  in  the  embodiment  according  to  this  in- 
vention. 

This  invention  is  directed  to  a  digital  signal 
recording/reproducing  apparatus  which  permits  a 

magnetic  tape  on  which  a  digital  signal  reproduced 
from  CD  etc.  is  recorded  using,  e.g.,  DAT  to  be 
reproduced  as  long  as  individual  enjoys  it. 

In  this  embodiment,  it  is  assumed  that  a  plural- 
5  ity  of  DAT  equipments  Si  ,  S2  Sn  permit  record- 

ing  of  digital  signals  reproduced  (digital  copy)  from 
CD  etc.,  respectively. 

It  is  now  assumed  that  magnetic  tapes  on 
which  digital  signals  from  CD  etc.  are  recorded 

10  (digitally  copied)  using  respective  DAT  equipments 
are  represented  by  T1  ,  T2  Tn,  respectively.  In 
this  case,  an  arbitrary  magnetic  tape  Ti  taken  out 
from  these  tapes  is  adapted  so  that  when  an  at- 
tempt  is  made  to  reproduce  it  using  an  arbitrary 

15  DAT  equipment  Sj  (i*j)  thereamong,  a  reproduced 
output  signal  is  subjected  to  muting,  and  one  can- 
not  listen  to  sound.  As  long  as  the  condition  of  i=j 
holds,  i.e.,  as  long  as  an  owner  of  the  DAT  equip- 
ment  Si  reproduces  the  magnetic  tape  Ti  recorded 

20  by  the  specific  DAT  equipment  Si  using  the  own 
DAT  equipment  Si,  the  muting  is  released,  where- 
by  one  can  listen  to  sound. 

To  realize  the  above  function,  it  is  required  to 
go  through  the  following  process. 

25  ©  Identification  numbers  particular  to  respec- 
tive  DAT  equipments  are  assigned  or  allocated 
thereto,  respectively  (Such  numbers  are  individ- 
ually  determined  by  manufacturing  makers).  For 
instance,  in  the  case  of  allocating  numbers  of 

30  No.  1  to  No.  n  to  identification  numbers  particu- 
lar  to  p«n  DAT  equipments,  respectively, 
P«DAT  equipments  of  the  same  number  exist. 
For  realizing  it  as  an  actual  electric  circuit,  a 
non-volatile  memory  or  a  switch  is  used,  thereby 

35  to  memorize  such  numbers.  If  16  bits  can  be 
represented,  different  numbers  can  be  allocated 
to  21G  DAT  equipments. 
(2)  It  is  assumed  that  a  CD  having  a  sampling 
frequency  fs  of  44.1  KHz  and  the  number  of 

40  quantization  bits  of  16  bits  is  used.  In  the  case 
of  digitally  copying  a  digital  signal  from  the  CD 
of  fs  =  44.1  KHz  to  the  DAT  equipment  Si,  the 
same  identification  code  I  as  the  specific  iden- 
tification  number  i  allocated  to  the  DAT  equip- 

45  ment  Si  is  recorded  on  a  specified  item  {e.g., 
"Reserved  item"  or  "Catalog  item"}  of  PCM-ID 
in  the  magnetization  pattern  (a  predetermined 
format  which  will  be  described  later)  recorded 
on  the  magnetic  tape. 

50  It  is  to  be  noted  that  in  the  case  of  "Catalog 
item",  it  is  required  to  use  together  a  sensing 
hole  (Recognition  hole)  provided  in  a  magnetic 
tape  cassette  for  identifying  or  discriminating 
whether  or  not  the  tape  is  a  commercially  avail- 

55  able  pre-recorded  tape  (hereinafter  simply  called 
a  pre-recorded  tape). 

This  can  be  controlled  by  a  microcomputer 
as  described  later. 

3 
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The  reason  why  the  identification  code  I  is 
recorded  on  PCM-ID  is  that  the  PCM-ID  is  dif- 
ficult  to  carry  out  after  recording  (Actually,  after 
recording  of  PCM-ID  is  not  carried  out).  In  con- 
trast,  the  subcode  ID  may  be  reproduced  by 
carrying  out  after  recording. 
©  In  the  case  of  reproduction,  as  long  as  the 
sampling  frequency  fs  is  44.1  KHz,  the  iden- 
tification  code  recorded  on  the  specified  item  of 
PCM-ID  in  the  above-mentioned  item  (2)  is 
reproduced,  and  comparison  between  the  repro- 
duced  identification  code  and  the  specific  iden- 
tification  number  allocated  to  the  DAT  equip- 
ment  is  made.  As  a  result,  when  they  are  co- 
incident  with  each  other,  muting  is  not  effected. 
In  contrast,  when  they  are  not  coincident  with 
each  other,  muting  is  effected  so  that  sound  is 
unable  to  listen  to. 

It  is  to  be  noted  that  when  "Catalog  item"  is 
used,  it  is  required  to  further  identify  the  sensing 
hole  (Recognition  hole)  for  discriminating  whether 
or  not  the  magnetic  tape  is  a  pre-recorded  tape 
and  when  it  is  a  pre-recorded  tape  as  a  result  of 
this  discrimination,  the  processings  subsequent  to 
the  procedure  for  reproducing  the  above-mentioned 
identification  code  will  not  be  executed. 

The  magnetization  pattern  (format)  recorded  on 
the  magnetic  tape  will  be  now  explained. 

Fig.  3  is  an  explanatory  view  showing  a  single 
track  pattern  formed  in  a  slanting  manner  on  the 
magnetic  tape.  This  single  track  pattern  is  com- 
posed  of  196  blocks  wherein  subcodes  SUB-1,  2 
are  recorded  on  a  portion  of  a  fixed  period  from  the 
initial  end  and  a  portion  of  a  fixed  period  imme- 
diately  before  the  terminating  end,  respectively, 
and  PCM  signal  data  PCM  are  recorded  on  the 
track  intermediate  portion  except  for  the  above 
portions.  The  subcodes  SUB-1,  2  are  composed  of 
8  blocks,  respectively,  and  the  PCM  signal  data 
PCM  is  composed  of  128  blocks. 

Fig.  4  is  an  explanatory  view  showing  one 
block  pattern  comprised  of  288  bits.  As  shown, 
from  the  initial  end,  a  synchronizing  signal  of  8  bits, 
an  ID  code  W1  of  8  bits,  a  block  address  W2  of  8 
bits,  a  parity  P  of  8  bits,  and  data  of  256  bits  are 
arranged  in  succession  in  order  recited. 

The  ID  code  W1  serves  as  "PCM-ID"  in  the 
PCM  signal  data  PCM  of  the  track  pattern  and  also 
serves  as  "SUB-ID"  in  the  subcode  SUB-1  thereof. 

Fig.  5  is  an  explanatory  view  showing  the  data 
configuration  of  PCM-ID  which  is  ID  code  W1,  and 
a  block  address  W2  in  the  PCM  signal  data  PCM 
of  the  track  pattern. 

As  shown  in  this  figure,  names  are  given  to 
respective  portions  of  the  ID  code  W1  in  cor- 
respondence  with  the  value  of  lower  order  3  bits  of 
the  block  address  W2.  Moreover,  ID-1  to  ID-8  are 
indispensable  data  which  are  called  "items  of 

MUST".  In  addition,  at  odd  block  addresses,  in  the 
ID  code  W1  (PCM-ID)  in  correspondence  with  the 
value  of  lower  order  4  bits  of  the  block  address 
W2,  optional  code  is  constituted  in  accordance  with 

5  a  format  as  shown  in  Fig.  6. 
As  shown  in  Fig.  6,  the  optional  code  is  com- 

prised  of  search  codes  SC1  to  SC4  and  auxiliary 
codes  AC1  to  AC4.  Further,  the  higher  order  4  bits 
of  the  auxiliary  code  AC1  is  allocated  to  item.  In 

io  addition,  lower  order  4  bits  of  the  auxiliary  code 
AC1  ,  and  higher  order  and  lower  order  4  bits  of  the 
auxiliary  codes  AC2  to  AC4  are  allocated  to  data 
N1  to  N6  and  parity  P,  respectively. 

The  data  N1  to  N6  are  represented  by  numeric 
is  values  of  24  bits  and  the  parity  P  is  expressed  as 

follows: 

P  =  N1  e  N2  e  ...  e  N6 

20  where  e  represents  MOD2. 
Fig.  7  is  an  explanatory  view  showing  the  con- 

figuration  of  the  item  of  the  auxiliary  code  AC1  . 
In  this  embodiment,  the  same  identification 

codes  I  as  the  specific  identification  number  i  al- 
25  located  to  the  DAT  equipment  Si  are  recorded  on 

the  data  N1  to  N6  and  their  parity  as  specified  item 
{e.g.,  "Reserved  item"  or  "Catalog  item"}  of  the 
auxiliary  code  AC1  (Fig.  7)  of  the  optional  code 
(Fig.  6)  of  the  PCM-ID  (Fig.  5)  in  the  above-men- 

30  tioned  track  pattern  (format)  recorded  on  the  mag- 
netic  tape. 

Fig.  1  is  a  block  diagram  showing  an  embodi- 
ment  of  an  apparatus  for  recording  and  reproduc- 
ing  a  digital  signal. 

35  As  shown  in  this  figure,  on  the  revolving  sur- 
face  of  rotary  drum  1  ,  a  set  of  rotary  heads  2  and  2 
are  affixed  at  positions  opposite  to  each  other  on 
the  rotary  drum  1  . 

A  magnetic  tape  3  is,  e.g.,  3.81  mm  wide  and 
40  is  wound  onto  the  rotary  drum  1  with  it  being 

obliquely  contact  therewith  over  an  angular  range 
of  90  degrees  with  respect  to  the  rotary  drum  1. 
The  magnetic  tape  3  is  caused  to  run  in  a  direction 
indicated  by  an  arrow  with  it  being  tightly  sup- 

45  ported  by  a  capstan  and  a  pinch  roller  (which  are 
not  shown). 

The  set  of  rotary  heads  2  and  2  have  gaps  of 
which  azimuth  angles  are  opposite  to  each  other. 
They  have  a  track  width  broader  (e.g.  1.5  times) 

50  than  that  of  the  recording  track  and  is  revolved  in  a 
body  with  the  rotary  drum  1  . 

This  digital  signal  recording/reproducing  appa- 
ratus  is  provided  with  an  input  terminal  4  to  which 
an  analog  audio  signal  is  input,  an  input  terminal  5 

55  to  which  a  digital  audio  signal  reproduced  from  CD, 
etc.  is  input,  an  output  terminal  6  from  which  an 
analog  audio  signal  is  output,  and  an  output  termi- 
nal  7  from  which  a  digital  audio  signal  is  output. 

4 
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At  the  time  of  recording,  an  analog  audio  input 
signal  from  the  input  terminal  4  is  delivered  to  a 
digital  signal  processing  circuit  10  through  an  am- 
plifier  8  and  an  A/D  converter  9  and  through  the 
terminal  a  of  a  changeover  switch  S.  In  addition,  a 
digital  audio  input  signal  from  the  input  terminal  5 
is  also  delivered  to  the  digital  signal  processing 
circuit  10  through  the  terminal  b  of  the  changeover 
switch  S. 

On  the  other  hand,  at  the  time  of  reproduction, 
a  digital  signal  output  from  the  digital  signal  pro- 
cessing  circuit  10  is  changed  to  an  analog  signal 
by  a  D/A  converter  11  and  the  analog  signal  thus 
obtained  is  then  output  as  an  analog  audio  signal  to 
the  output  terminal  6  through  an  amplifier  12.  The 
same  digital  signal  as  stated  above  which  is  output 
from  the  digital  signal  processing  circuit  10  is  di- 
rectly  output  to  the  output  terminal  7  as  a  digital 
audio  signal. 

The  digital  signal  recording/reproducing  appa- 
ratus  further  comprises  a  subcode  memory  13,  an 
interface  14,  a  microcomputer  15,  and  a  non-vola- 
tile  memory  or  switch  16. 

It  is  to  be  noted  that  in  the  same  manner  as  in 
the  definition  of  the  DAT  standard  agreed  in  the 
industry,  "Subcode"  includes  not  only  subcodes 
recorded  on  the  subcode  areas  SUB-1,  2,  but  also 
PCM-ID  recorded  on  the  PCM  area  in  this  speci- 
fication.  Subcodes  including  PCM-ID  to  be  record- 
ed  or  reproduced  are  memorized  into  the  subcode 
memory  13. 

The  digital  signal  processing  circuit  10  adds 
error  correcting  codes  C1  and  C2  (both  of  which 
are  read-solomon  code)  to  a  digital  signal  delivered 
through  the  A/D  converter  9  at  the  time  of  record- 
ing  or  a  digital  audio  signal  (including  at  least  two 
channel  data  of  Right  and  Left)  reproduced  from 
CD,  etc.  delivered  from  the  input  terminal  5  to 
generate  PCM  data,  and  adds  the  error  correcting 
code  C1  to  a  portion  of  data  sent  from  the  subcode 
memory  13  and  adds  an  error  detection  simple 
parity  code  to  the  remaining  portion  thereof.  After 
these  PCM  audio  data  and  subcode  data  are  for- 
mated  so  as  to  have  forms  allocated  thereto,  re- 
spectively,  these  formated  data  are  subjected  to 
modulation  (8  to  10  conversion)  so  as  to  have  form 
easy  to  effect  data  transmission.  An  Automatic 
Track  Finding  (ATF)  signals  are  added  thereto,  thus 
to  generate  a  digital  signal  for  recording  onto  the 
magnetic  tape  3  to  deliver  it  to  the  rotary  heads  2 
and  2. 

Further,  at  the  time  of  reproduction,  the  digital 
signal  processing  circuit  10  takes  out  a  signal  re- 
produced  from  the  magnetic  tape  3  to  make  an 
error  correction,  thus  to  generate  a  digital  audio 
signal.  On  the  other  hand,  this  circuit  10  makes  an 
error  correction  of  a  portion  of  subcodes  SUB-1,  2 
on  the  subcode  areas  and  PCM-ID  on  the  PCM 

area  of  the  magnetic  tape  3  and  carries  out  an 
error  detection  of  the  remaining  portion  thereof, 
thus  to  write  corrected  data  into  the  subcode  mem- 
ory  13. 

5  The  subcode  memory  13  serves  to  store  data 
of  subcode.  At  the  time  of  recording,  the  signal 
flows  via  the  microcomputer  15,  the  interface  14, 
the  subcode  memory  13,  and  the  digital  signal 
processing  circuit  10.  In  contrast,  at  the  time  of 

io  reproduction,  the  signal  flows  in  an  opposite  direc- 
tion  via  the  digital  signal  processing  circuit  10,  the 
subcode  memory  13,  the  interface  14,  and  the 
microcomputer  15. 

The  interface  14  is  a  circuit  for  effecting  recep- 
15  tion  and  transmission  of  data  among  the  microcom- 

puter  15,  the  subcode  memory  13,  and  the  non- 
volatile  memory  or  switch  16. 

The  non-volatile  memory  or  siwtch  16  is  a 
memory  or  a  switch  for  memorizing  a  specific 

20  identification  number  allocated  to  the  DAT  equip- 
ment  concerned. 

Fig.  1A  is  a  block  diagram  showing  the  detail 
of  the  circuit  in  Fig.  1.  This  circuit  has  a  configura- 
tion  different  from  that  in  Fig.  1  in  part. 

25  The  data  processing  circuit  10  comprises,  in 
the  same  manner  as  in  the  ordinary  DAT  equip- 
ment,  a  circuit  element  or  component  for  delivering 
an  input  from  the  digital  input  5  or  the  analog  input 
4  to  the  magnetic  head  2  to  record  it  thereon  and  a 

30  circuit  component  for  producing  a  signal  taken  out 
from  the  magnetic  head  2  on  the  digital  output  7  or 
the  analog  output  6  as  a  reproduced  output. 

For  the  recording  element  thereamong,  a  re- 
cording  signal  processing  circuit  102  is  provided. 

35  This  circuit  102  applies  interleave  or  addition  or 
error  detecting/correcting  code,  etc.  to  the  PCM 
audio  signal  to  add  a  subcode  from  the  subcode 
memory  13  thereto,  thereafter  to  deliver  the  signal 
thus  obtained  to  the  magnetic  tape  2  through  an 

40  amplifier  and  a  mode  changeover  switch  101. 
In  addition,  for  the  reproducing  element,  a  re- 

generative  signal  processing  circuit  103,  a  subcode 
identification  circuit  106,  and  a  mute  circuit  104  are 
provided.  PCM  data  in  teh  signal  reproduced  by 

45  the  magnetic  head  2  is  subjected  to  error  detec- 
tion/correction  by  the  regenerative  signal  process- 
ing  circuit  103  and  the  data  thus  processed  is 
delivered  to  the  mute  circuit  104.  In  addition,  the 
subcode  signal  in  the  reproduced  signal  is  deliv- 

50  ered  to  the  subcode  identification  circuit  106,  at 
which  the  kind  of  the  subcode  is  identified.  The 
subcode  signal  thus  identified  is  stored  at  a  pre- 
determined  address  in  the  subcode  memory  13 
allocated  in  advance  in  correspondence  with  the 

55  kind  identified. 
The  microcomputer  (which  will  be  simply 

called  a  "u.-com"  hereinafter)  15  reads  the  repro- 
duced  subcode  stored  in  the  subcode  memory  13 

5 
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through  a  section  141  (l/F-1)  of  the  interface  14 
according  to  need,  thus  to  display  reproducing 
mode,  program  number,  and  performance  passing 
time,  etc.  on  a  display  (not  shown). 

When  the  apparatus  is  in  a  recording  mode, 
when  the  running  speed  has  not  reached  a  pre- 
determined  value  immediately  after  the  reproduc- 
ing  mode,  or  when  error  uncorrectable  data  occur 
in  succession  in  the  PCM  data  reproduced  and 
deinterleaved,  a  mute  signal  is  delivered  from  the 
M.-com  15  to  the  mute  circuit  104,  thus  to  mute  off 
an  output  signal. 

Further,  for  an  element  or  component  used  at 
the  time  of  recording  and  reproducing,  a  chan- 
geover  circuit  105  operated  by  a  mode  switch 
signal  from  the  u.-com  15  is  provided.  When  the 
recording  input  is  a  digital  input,  this  changeover 
circuit  15  detects  a  sampling  frequency  from  the 
DAI  17  to  deliver  the  signal  detected  to  the  u.-com 
15.  In  addition,  at  the  time  of  recording  and  re- 
production  of  an  analog  input,  this  changeover  cir- 
cuit  105  selects  and  switches  a  sampling  frequency 
according  to  the  mode  from  a  plurality  of  sampling 
signals  obtained  by  frequency-dividing  a  signal 
from  an  oscillator  107  using  a  frequency-dividing 
circuit  108,  thus  to  deliver  it  to  the  A/D  converter  9 
or  to  the  DAI  1  8  and  the  D/A  converter  1  1  .  DAIs  1  7 
and  18  in  Fig.  1A  are  not  provided  in  the  circuit 
configuration  in  Fig.  1,  which  are  constituted  in 
accordance  with  EIAJ  standard,  CP-340,  Digital 
Audio  Interface  (instituted  Sept.,  1987). 

This  digital  signal  processing  circuit  10  is  con- 
trolled  by  the  u.-com  15.  The  u.-com  15  responds 
to,  as  a  key  input,  an  analog/didital  input  switch 
command  by  a  push-button  switch  19A  and  a  re- 
cording/reproducing  switch  command  by  another 
push  button  switch  19B  to  carry  out  determination 
of  mode  by  the  level  judgement.  Further,  the  u.- 
com  15  makes  a  judgement  whether  the  magnetic 
tape  is  a  pre-recorded  tape  on  the  basis  of  an  input 
by  the  Recognition  switch  20.  This  Recognition 
switch  20  is  automatically  opened  and  closed  in 
dependence  upon  whether  or  not  a  recognition  hole 
for  a  pre-recorded  tape  is  provided  at  a  predeter- 
mined  portion  of  the  tape  cassette  loaded  on  the 
DAT  equipment. 

The  elements  or  components  in  Fig.  1A  and 
the  operations  thereof  which  have  been  described 
above  are  the  same  as  those  in  the  conventional 
DAT  equipment.  In  this  embodiment,  a  code  setting 
circuit  16  and  an  interface  section  or  unit  142  (l/F- 
2)  are  newly  added  and  the  program  in  the  u.-com 
15  is  altered.  The  operation  of  the  portions  added 
and  altered  will  be  now  described. 

The  code  setting  circuit  16  is  comprised  of  a 
plurality  of  switches  accommodated  in  a  portion 
where  a  user  is  unable  to  readily  access,  and  a 
plurality  of  registers.  One  terminal  of  each  switch  is 

grounded  and  the  other  terminal  thereof  is  con- 
nected  to  a  high  voltage  power  supply  and  to  the 
interface  unit  142.  Switches  combined  in  corre- 
spondence  with  identification  code  particular  to  the 

5  DAT  equipment  are  set  OFF.  Other  switches  are 
set  ON.  The  code  setting  circuit  16  delivers  a  high 
or  low  level  signal  parallelly  to  the  interface  unit 
142  in  dependence  upon  the  set  condition  of  OFF 
or  ON  of  these  switches. 

io  In  the  case  of  the  mode  to  record  a  digital 
input  having  a  sampling  frequency  fs  of  44.1  KHz, 
or  in  the  case  of  the  reproducing  mode,  the  inter- 
face  unit  142  receives  a  command  (a  load  signal 
and  a  read  clock)  from  the  u.-com  15  to  convert 

is  parallel  identification  code  signals  from  the  code 
setting  circuit  16  to  a  serial  identification  code 
signal,  thus  to  deliver  it  to  the  u.-com  15.  In  the 
case  of  the  recording  mode  having  a  sampling 
frequency  fs  of  44.1  KHz,  the  u.-com  15  delivers 

20  the  identification  code  thus  delivered  to  the  mem- 
ory  13  through  the  interface  unit  141  to  memorize  it 
at  a  predetermined  address  (step  23  in  Fig.  2).  The 
M.-com  15  further  delivers  it  to  the  recording  signal 
processing  circuit  102  to  record  it  on  the  tape 

25  along  with  PCM  data  and  other  subcodes.  In  the 
case  of  the  recording  mode  having  a  sampling 
frequency  except  for  44.1  KHz,  the  u.-com  15  re- 
sets  (clears)  the  data  at  the  predetermined  address 
mentioned  above  of  the  subcode  memory  13  (step 

30  25). 
In  the  case  of  the  reproducing  mode,  the  u.- 

com  15  reads  data  at  the  predetermined  address  of 
the  subcode  memory  13  through  the  interface  unit 
141  to  judge  whether  or  not  an  identification  code 

35  is  present  thereat  (step  28).  As  a  result,  when  the 
identification  code  is  present,  this  code  is  com- 
pared  with  an  identification  code  obtained  from  the 
code  setting  circuit  16  through  the  interface  unit 
142  (step  29). 

40  The  u-com  15  is  programmed  so  that  it  makes 
a  judgment  in  accordance  with  the  flowchart  shown 
in  Fig.  2,  or  controls  respective  elements.  Since  the 
operations  at  respective  steps  are  the  same  as 
those  in  ordinary  DAT  equipment  and  the  whole 

45  operation  becomes  apparent  from  the  flowchart  in 
Fig.  2,  further  explanation  in  regard  to  Fig.  1A  will 
be  omitted. 

The  operation  of  the  digital  signal  record- 
ing/reproducing  apparatus  thus  constituted  will  be 

50  explained  with  reference  to  Fig.  2. 
First,  judgement  as  to  whether  the  apparatus  is 

in  a  recording  or  reproducing  (playback)  mode  is 
made  (step  21).  In  the  recording  mode,  judgement 
as  to  whether  or  not  the  sampling  frequency  fs  is 

55  44.1  KHz  is  made  (step  22).  As  a  result,  when  it  is 
44.1  KHz  [YES],  the  same  identification  code  as 
the  specific  identification  number  allocated  to  the 
DAT  equipment  concerned  is  set  at  the  subcode 

6 
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memory  13  (step  23).  Then,  the  sampling  fre- 
quency  fs  is  allowed  to  be  equal  to  44.1  KHz  to 
start  recording  (step  24). 

In  contrast,  when  the  sampling  frequency  of 
the  input  digital  signal  is  not  44.1  KHz  [NO],  the 
identification  code  is  reset  (step  25).  Then,  a  sam- 
pling  frequency  fs  except  for  44.1  KHz  is  set  at  the 
subcode  memory  13  (step  26).  Then,  the  sampling 
frequency  fs  is  allowed  to  be  equal  to  a  value 
except  for  44.1  KHz  to  start  recording  (step  27). 

On  the  other  hand,  at  the  time  of  reproduction 
or  playback,  judgement  as  to  whether  or  not  an 
identification  code  in  the  reproduced  signal  is 
present  is  made  (step  28).  As  a  result,  when  the 
identification  code  is  present  [YES],  judgement  as 
to  whether  that  identification  code  is  coincident  with 
the  own  identification  number  allocated  to  the  DAT 
equipment  concerned  is  made  (step  29).  As  a 
result,  when  both  are  coincident  with  each  other 
[YES],  the  sampling  frequency  fs  is  set  to  44.1  KHz 
(step  30).  Then,  muting  is  turned  off  (step  31)  to 
start  reproduction  or  playback  (step  32). 

In  contrast,  when  both  are  not  coincident  with 
each  other  [NO],  discrimination  as  to  whether  or 
not  the  magnetic  tape  is  a  pre-recorded  tape  is 
made  by  the  detection  hole  (Recognition  hole)  pro- 
vided  in  the  magnetic  tape  cassette  (step  33).  As  a 
result,  when  the  mangetic  tape  is  a  pre-recorded 
tape  [YES],  the  program  execution  shifts  to  the 
above-mentioned  step  30.  In  contrast,  when  the 
magnetic  tape  is  not  a  pre-recorded  tape  [NO], 
muting  is  turned  on  (step  34).  Thus,  the  program 
execution  shifts  to  the  above-mentioned  step  32. 

On  the  other  hand,  when  the  identification  code 
is  absent  at  the  step  28  [NO],  discrimination  as  to 
whether  the  magnetic  tape  is  a  pre-recorded  tape 
by  the  detection  hole  (Recognition  hole)  provided 
in  the  magnetic  tape  cassette  is  made  in  the  same 
manner  as  in  the  step  33  (step  35).  As  a  result, 
when  the  magnetic  tape  is  a  pre-corded  tape 
[YES],  the  program  execution  shifts  to  the  step  30. 
In  contrast,  when  the  magnetic  tape  is  not  a  pre- 
recorded  tape  [NO],  the  sampling  frequency  is  set 
to  a  value  except  for  44.1  KHz  (step  36)  to  turn  on 
muting  (step  37).  Thus,  the  program  execution 
shifts  to  the  above-mentioned  step  32. 

Since  the  above-mentioned  digital  signal  pro- 
cessing  for  identification  code  is  carried  out  by  the 
microcomputer,  where  parity  adding  and  checking 
of  the  identification  code  are  an  overload  on  the 
computer,  in  place  of  parity  of  identification  code 
using  the  equation  expressed  as  P  =  N1  e  N2  e  ... 
e  N6,  data  corresponding  thereto  may  be  stored. 
Also  in  this  case,  since  parity  of  PCM-ID  using  the 
equation  expressed  as  P  =  W1  e  W2  is  carried 
out  by  the  microcomputer,  only  each  value  judged 
to  be  OK  among  respective  numeric  values  of  the 
above-mentioned  AC  is  written  into  the  subcode 

memory.  Accordingly,  it  can  be  said  that  protection 
of  data  is  actually  effective.  In  addition,  since  there 
may  be  employed  a  method  such  that  where  iden- 
tification  codes  which  have  been  read  several  times 

5  are  considered  to  be  the  same  at  a  rate  of  100%, 
such  discrimination  codes  are  judged  to  be  cor- 
rectly  reproduced,  thus  to  utilize  the  result  thereof. 

As  described  above  in  detail,  an  apparatus  for 
recording  and  reproducing  a  digital  signal  accord- 

io  ing  to  this  invention  is  adapted  so  that,  when  an 
input  digital  signal  is  recorded  on  a  recording  me- 
dium  to  reproduce  it  therefrom,  reproduction  is 
possible  with  the  apparatus  thus  recorded  whereas 
reproduction  is  impossible  with  a  record- 

15  ing/reproducing  apparatus  and  a  reproducing  ap- 
paratus  except  for  the  above  apparatus.  Thus,  for 
example,  while  a  large  number  of  magnetic  tapes 
digitally  copied  from  a  CD  can  be  obtained,  such 
large  number  of  magnetic  tapes  can  be  recorded 

20  only  using  the  recorded  apparatus.  This  substan- 
tially  permits  copy  guard. 

Claims 

25  1.  Apparatus  for  recording  digital  signals  on  a 
recording  medium  (3)  and  reproducing  digital 
signals  recorded  thereon,  said  apparatus  com- 
prising: 

code  recording  means  (16,102)  for  record- 
30  ing  on  the  recording  medium  an  identification 

code  being  an  identification  number  particular 
to  said  digital  signal  recording  and  reproducing 
apparatus;  and 

code  reproducing  means  (103)  for  repro- 
35  ducing  a  recorded  identification  code  at  the 

time  of  reproduction  of  recorded  digital  signals 
and  for  comparing  the  reproduced  identifica- 
tion  code  with  said  identification  number  par- 
ticular  to  said  digital  signal  recording  and  re- 

40  producing  apparatus  and  for  permitting  access 
to  the  digital  data  in  the  case  of  coincidence 

characterised  by  frequency  detection 
means  (105)  for  determining  whether  input 
digital  signals  to  be  recorded  represent  a  digi- 

45  tal  recording  of  analog  data  sampled  at  a  pre- 
determined  sampling  frequency;  said  code  re- 
cording  means  being  responsive  to  said  fre- 
quency  detection  means  for  recording  said 
identification  code  only  when  said  input  digital 

50  signals  represent  a  digital  recording  of  analog 
data  sampled  at  said  predetermined  sampling 
frequency,  and  being  operative  to  record  said 
identification  code  at  repeated  intervals  on  said 
medium  between  blocks  of  recorded  digital 

55  data;  and  said  code  reproducing  means  (103) 
being  operative  to  permit  an  input  digital  signal 
recorded  on  a  recording  medium  and  including 
an  identification  code  particular  to  a  digital 
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recording  and  reproducing  apparatus  to  be  re- 
produced  only  when  the  reproduced  identifica- 
tion  code  is  coincident  with  the  identification 
code  particular  to  said  digital  signal  recording 
and  reproducing  apparatus.  5 

2.  Apparatus  for  recording  and  reproducing  a 
digital  signal  as  set  forth  in  claim  1,  wherein 
said  code  recording  means  comprises  code 
formation  means  (16)  for  forming  an  identifica-  10 
tion  code  which  is  particular  to  said  digital 
signal  recording  and  reproducing  apparatus; 
and 

recording  means  (1,2)  for  recording  the 
identification  code  from  said  code  formation  is 
means  on  said  recording  medium  (3)  when 
said  frequency  detection  means  detects  that 
the  sampling  frequency  of  said  input  digital 
signal  is  said  predetermined  frequency. 

20 
3.  A  method  of  recording  a  digital  signal  on  a 

recording  medium  and  reproducing  a  recorded 
signal  therefrom,  the  method  comprising: 

recording  an  identification  code  on  the  re- 
cording  medium  being  an  identification  number  25 
particular  to  the  digital  signal  recording  and 
reproducing  apparatus  being  used  to  carry  out 
the  recording;  and 

reproducing  said  identification  code  at  the 
time  of  reproducing  digital  signals  recorded  on  30 
the  recording  medium,  comparing  the  repro- 
duced  identification  code  with  said  identifica- 
tion  number  particular  to  said  digital  recording 
and  reproducing  apparatus  and  permitting  ac- 
cess  to  the  digital  signal  in  the  case  of  co-  35 
incidence; 

characterised  in  that  said  recording  step 
includes: 

determining  whether  input  digital  signals  to 
be  recorded  represent  a  digital  recording  of  40 
analog  data  sampled  at  a  predetermined  sam- 
pling  frequency; 

recording  said  identification  code  on  the 
recording  medium  only  when  said  input  digital 
signals  do  represent  a  digital  recording  of  ana-  45 
log  data  sampled  at  said  predetermined  sam- 
pling  frequency,  said  identification  code  being 
recorded  at  repeated  intervals  on  said  medium 
between  blocks  of  recorded  digital  data; 

and  said  reproducing  step  includes:  50 
permitting  an  input  digital  signal  recorded 

on  a  recording  medium  and  including  an  iden- 
tification  code  particular  to  a  digital  recording 
and  reproducing  apparatus  to  be  reproduced 
only  when  the  reproduced  identification  code  is  55 
coincident  with  the  identification  code  particu- 
lar  to  said  recording  and  reproducing  appara- 
tus. 

4.  A  method  as  claimed  in  claim  3  in  which  digital 
information  is  recorded  in  tracks  defined  on  the 
recording  medium  and  the  tracks  are  divided 
into  a  number  of  blocks,  each  block  including  a 
first  portion  reserved  for  recorded  digital  data 
and  a  second  portion  reserved  for  other  oper- 
ational  data  to  be  identified  by  recording  and 
reproducing  apparatus,  the  said  identification 
code  being  recorded  on  the  second  portion  of 
each  block. 

Patentanspruche 

1.  Gerat  zur  Aufzeichnung  von  digitalen  Signalen 
auf  einem  Aufzeichnungsmedium  (3)  und  zur 
Wiedergabe  von  darauf  aufgezeichneten  digita- 
len  Signalen,  wobei  das  Gerat  aufweist: 

eine  Codeaufzeichnungsvorrichtung 
(16,102)  zur  Aufzeichnung  eines  Identifikations- 
codes,  der  eine  fur  dieses  Digitalsignalauf- 
zeichnungs-  und  -wiedergabegerat  spezielle 
Identifikationsnummer  ist,  auf  dem  Aufzeich- 
nungsmedium;  und 

eine  Codewiedergabevorrichtung  (103)  zur 
Wiedergabe  eines  aufgezeichneten  Identifika- 
tionscodes  zum  Zeitpunkt  der  Wiedergabe  von 
aufgezeichneten  digitalen  Signalen  zum  Ver- 
gleichen  des  wiedergegebenen  Identifikations- 
codes  mit  der  speziellen  Identifikationsnummer 
fur  dieses  Digitalsignalaufzeichnungs-  und 
-wiedergabegerat  und  zur  Gewahrung  eines 
Zugriffs  auf  die  digitalen  Daten  im  Falle  einer 
Ubereinstimmung, 

gekennzeichnet  durch  eine  Frequenzdetek- 
toreinrichtung  (105),  die  ermittelt,  ob  aufzu- 
zeichnende  digitale  Eingangssignale  eine  digi- 
tale  Aufzeichnung  von  mit  einer  vorbestimmten 
Abtastfrequenz  abgetasteten  analogen  Daten 
darstellen;  wobei  die  Codeaufzeichnungsvor- 
richtung  auf  die  Frequenzdetektoreinrichtung 
anspricht,  urn  den  Identifikationscode  nur  auf- 
zuzeichnen,  wenn  die  digitalen  Eingangssigna- 
le  eine  digitale  Aufzeichnung  von  mit  der  vor- 
bestimmten  Abtastfrequenz  abgetasteten  ana- 
logen  Daten  darstellen,  und  so  wirksam  ist,  dal3 
sie  den  Identifikationscode  bei  wiederholten  In- 
tervallen  auf  dem  Aufzeichnungsmedium  zwi- 
schen  Blocken  von  aufgezeichneten  digitalen 
Daten  aufzeichnet;  und  wobei  die  Codewieder- 
gabevorrichtung  (103)  so  wirksam  ist,  dal3  sie 
die  Wiedergabe  eines  auf  einem  Aufzeich- 
nungsmedium  aufgezeichneten  digitalen  Ein- 
gangssignals,  das  ferner  einen  fur  ein  digitales 
Aufzeichnungs-  und  Wiedergabegerat  speziel- 
len  Identifikationscode  enthalt,  nur  dann  zulaBt, 
wenn  der  wiedergegebene  Identifikationscode 
mit  dem  fur  dieses  Digitalsignalaufzeichnungs- 
und  -wiedergabegerat  speziellen  Identifika- 
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tionscode  ubereinstimmt. 

2.  Gerat  zur  Aufzeichnung  und  Wiedergabe  eines 
digitalen  Signals  nach  Anspruch  1,  in  welchem 
die  Codeaufzeichnungsvorrichtung  eine  Code- 
erzeugungseinrichtung  (16)  aufweist,  die  einen 
Identifikationscode  bildet,  der  speziell  fur  die- 
ses  Digitalsignalaufzeichnungs-  und  -wiederga- 
begerat  ist;  und  eine  Aufzeichnungseinrichtung 
(1,2)  aufweist,  die  den  Identifikationscode  von 
der  Codeerzeugungseinrichtung  auf  dem  Auf- 
zeichnungsmedium  (3)  aufzeichnet,  wenn  die 
Frequenzdetektoreinrichtung  detektiert,  dal3  die 
Abtastfrequenz  des  digitalen  Eingangssignals 
die  vorbestimmte  Frequenz  ist. 

3.  Verfahren  zur  Aufzeichnung  eines  digitalen  Si- 
gnals  auf  einem  Aufzeichnungsmedium  und 
zur  Wiedergabe  eines  aufgezeichneten  Signals 
hiervon,  wobei  das  Verfahren  umfaBt: 

Aufzeichnen  eines  Identifikationscodes,  der 
eine  fur  das  Digitalsignalaufzeichnungs-  und 
-wiedergabegerat,  das  zur  Ausfuhrung  der  Auf- 
zeichnung  verwendet  wird,  spezielle  Identifika- 
tionsnummer  ist,  auf  dem  Aufzeichnungsmedi- 
um;  und 

Wiedergeben  des  Identifikationscodes  zum 
Zeitpunkt  der  Wiedergabe  von  auf  dem  Auf- 
zeichnungsmedium  aufgezeichneten  digitalen 
Signalen,  Vergleichen  des  wiedergegebenen 
Identifikationscodes  mit  der  speziellen  Identifi- 
kationsnummer  fur  dieses  digitale  Aufzeich- 
nungs-  und  Wiedergabegerat  und  Gewahrung 
eines  Zugriffs  auf  das  digitale  Signal  im  Falle 
einer  Ubereinstimmung, 

dadurch  gekennzeichnet,  dal3  der  Auf- 
zeichnungsschritt  beinhaltet: 

Ermitteln,  ob  aufzuzeichnende  digitale  Ein- 
gangssignale  eine  digitale  Aufzeichnung  von 
mit  einer  vorbestimmten  Abtastfrequenz  abge- 
tasteten  analogen  Daten  darstellen; 

Aufzeichnen  des  Identifikationscodes  auf 
dem  Aufzeichnungsmedium  nur,  wenn  die  digi- 
talen  Eingangssignale  eine  digitale  Aufzeich- 
nung  von  mit  der  vorbestimmten  Abtastfre- 
quenz  abgetasteten  analogen  Daten  darstellen, 
wobei  der  Identifikationscode  bei  wiederholten 
Intervallen  auf  dem  Aufzeichnungsmedium  zwi- 
schen  Blocken  von  aufgezeichneten  digitalen 
Daten  aufgezeichnet  wird; 

und  dal3  der  Wiedergabeschritt  beinhaltet: 
Zulassen  der  Wiedergabe  eines  auf  einem 

Aufzeichnungsmedium  aufgezeichneten  digita- 
len  Eingangssignals,  das  ferner  einen  fur  ein 
digitales  Aufzeichnungs-  und  Wiedergabegerat 
speziellen  Identifikationscode  enthalt,  nur  dann, 
wenn  der  wiedergegebene  Identifikationscode 
mit  dem  fur  dieses  Aufzeichnungs-  und  Wie- 

dergabegerat  speziellen  Identifikationscode 
ubereinstimmt. 

4.  Verfahren  nach  Anspruch  3,  in  welchem  digita- 
5  le  Information  in  auf  dem  Aufzeichnungsmedi- 

um  definierten  Spuren  aufgezeichnet  wird  und 
die  Spuren  in  eine  Anzahl  von  Blocken  aufge- 
teilt  sind,  wobei  jeder  Block  einen  fur  aufge- 
zeichnete  digitale  Daten  reservierten  ersten 

io  Abschnitt  und  einen  zweiten  Abschnitt  auf- 
weist,  der  fur  andere  vom  Aufzeichnungs-  und 
Wiedergabegerat  zu  identifizierende  Betriebs- 
daten  reserviert  ist,  wobei  der  Identifikationsco- 
de  auf  dem  zweiten  Abschnitt  jedes  Blocks 

is  aufgezeichnet  wird. 

Revendicatlons 

1.  Appareil  pour  I'enregistrement  de  signaux  nu- 
20  meriques  sur  un  support  d'enregistrement  (3) 

et  pour  la  reproduction  de  signaux  numeriques 
enregistres  sur  ce  support,  ledit  appareil  com- 
prenant  : 

un  moyen  d'enregistrement  de  codes  (16, 
25  102)  pour  enregistrer  sur  le  support  d'enregis- 

trement  un  code  d'identification  qui  est  un 
numero  d'identification  particulier  audit  appareil 
d'enregistrement  et  de  reproduction  de  si- 
gnaux  numeriques  ;  et 

30  un  moyen  de  reproduction  de  codes  (103) 
pour  reproduire  un  code  d'identification  enre- 
gistre  au  moment  de  la  reproduction  des  si- 
gnaux  numeriques  enregistres  afin  de  compa- 
rer  le  code  d'identification  reproduit  avec  ledit 

35  numero  d'identification  particulier  audit  appareil 
d'enregistrement  et  de  reproduction  de  si- 
gnaux  numeriques  et  pour  permettre  d'acceder 
aux  donnees  numeriques  en  cas  de  coinciden- 
ce  des  deux  codes, 

40  caracterise  par  un  moyen  de  detection  de 
frequence  (105)  pour  determiner  si  les  signaux 
numeriques  d'entree  devant  etre  enregistres 
represented  un  enregistrement  numerique  de 
donnees  analogiques  echantillonnees  a  une 

45  frequence  d'echantillonnage  predetermined  ; 
ledit  moyen  d'enregistrement  de  codes  repon- 
dant  audit  moyen  de  detection  de  frequence 
pour  enregistrer  ledit  code  d'identification  uni- 
quement  quand  lesdits  signaux  numeriques 

50  d'entree  represented  un  enregistrement  nume- 
rique  de  donnees  analogiques  echantillonnees 
a  ladite  frequence  d'echantillonnage  predeter- 
mined,  et  ayant  pour  fonction  d'enregistrer  le- 
dit  code  d'identification  a  intervalles  repetes 

55  sur  ledit  support  entre  des  blocs  de  donnees 
numeriques  enregistrees  ;  et  ledit  moyen  de 
reproduction  de  codes  (103)  ayant  pour  fonc- 
tion  de  permettre  la  reproduction  d'un  signal 
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numerique  d'entree  enregistre  sur  un  support 
d'enregistrement  et  comprenant  un  code 
d'identification  particulier  a  un  appareil  d'enre- 
gistrement  et  de  reproduction  numeriques  re- 
produit  uniquement  lorsque  le  code  d'identifi- 
cation  reproduit  coincide  avec  le  code  d'identi- 
fication  particulier  audit  appareil  d'enregistre- 
ment  et  de  reproduction  de  signaux  numeri- 
ques. 

Appareil  pour  I'enregistrement  et  la  reproduc- 
tion  d'un  signal  numerique  selon  la  revendica- 
tion  1,  dans  lequel  ledit  moyen  d'enregistre- 
ment  de  codes  comporte  un  moyen  de  forma- 
tion  de  codes  (16)  pour  former  un  code  d'iden- 
tification  qui  est  particulier  audit  appareil  d'en- 
registrement  et  de  reproduction  de  signaux 
numeriques  ;  et 

un  moyen  d'enregistrement  (1,  2)  pour  en- 
registrer  le  code  d'identification  provenant  du- 
dit  moyen  de  formation  de  codes  sur  ledit 
support  d'enregistrement  (3)  lorsque  le  moyen 
de  detection  de  frequence  detecte  que  la  fre- 
quence  d'echantillonnage  dudit  signal  numeri- 
que  d'entree  est  ladite  frequence  predetermi- 
ned. 

Procede  d'enregistrement  d'un  signal  numeri- 
que  sur  un  support  d'enregistrement  et  de 
reproduction  d'un  signal  enregistre  sur  un  sup- 
port,  le  procede  comprenant  : 

I'enregistrement  d'un  code  d'identification 
sur  le  support  d'enregistrement  qui  est  un  nu- 
mero  d'identification  particulier  a  I'appareil 
d'enregistrement  et  de  reproduction  de  si- 
gnaux  numeriques  qui  doit  etre  utilise  pour 
effectuer  I'enregistrement  ;  et 

la  reproduction  dudit  code  d'identification 
au  moment  de  la  reproduction  des  signaux 
numeriques  enregistres  sur  le  support  d'enre- 
gistrement,  en  comparant  le  code  d'identifica- 
tion  reproduit  avec  ledit  numero  d'identification 
particulier  audit  appareil  d'enregistrement  et  de 
reproduction  numeriques  et  en  permettant 
d'acceder  aux  signaux  numeriques  en  cas  de 
coincidence  des  codes  ; 

caracterise  en  ce  que  ladite  etape  d'enre- 
gistrement  consiste  : 

a  determiner  si  les  signaux  numeriques 
d'entree  a  enregistrer  represented  un  enregis- 
trement  numerique  de  donnees  analogiques 
echantillonnees  a  une  frequence  d'echantillon- 
nage  predetermined  ; 

a  enregistrer  ledit  code  d'identification  sur 
le  support  d'enregistrement  uniquement  lors- 
que  lesdits  signaux  numeriques  d'entree  repre- 
sented  effectivement  un  enregistrement  nume- 
rique  de  donnees  analogiques  echantillonnees 
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a  ladite  frequence  d'echantillonnage  predeter- 
mined,  ledit  code  d'identification  etant  enregis- 
tre  a  intervalles  repetes  sur  ledit  support  d'en- 
registrement  entre  des  blocs  de  donnees  nu- 
meriques  enregistrees  ; 

et  en  ce  que  ladite  etape  de  reproduction 
consiste  : 

a  autoriser  la  reproduction  des  signaux 
numeriques  d'entree  enregistres  sur  un  sup- 
port  d'enregistrement  et  comprenant  un  code 
d'identification  particulier  a  un  appareil  d'enre- 
gistrement  et  de  reproduction  numeriques  re- 
produit  uniquement  quand  le  code  d'identifica- 
tion  reproduit  coincide  avec  le  code  d'identifi- 
cation  particulier  audit  appareil  d'enregistre- 
ment  et  de  reproduction. 

Procede  selon  la  revendication  3,  dans  lequel 
les  informations  numeriques  sod  enregistrees 
sur  des  pistes  definies  sur  le  support  d'enre- 
gistrement  et  dans  lequel  les  pistes  sont  parta- 
gees  en  un  certain  nombre  de  blocs,  chaque 
bloc  comprenant  une  premiere  partie  reserved 
aux  donnees  numeriques  enregistrees  et  une 
seconde  partie  reserved  a  d'autres  donnees 
fonctionnelles  qui  doivent  etre  identifies  par 
I'appareil  d'enregistrement  et  de  reproduction, 
ledit  code  d'identification  etant  enregistre  sur 
la  seconde  partie  de  chaque  bloc. 
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