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©  Digital  audio  disk  player. 
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©  A  digital  audio  disk  player  having  no  space 
interface  between  two  reproduced  consecutive  music 
numbers  in  a  scan  play.  In  a  digital  audio  disk  player 
capable  of  performing  a  scan  player  by  reproducing 
a  music  number  starting  from  a  searched  center 
thereof,  a  memory  control  unit  constituted  by  a 
microprocessor  controls  a  memory  controller  during 
the  scan  play  so  that  digital  audio  data  is  written  into 
a  memory  8  at  a  speed  equal  to  or  higher  than  a 
speed  corresponding  to  a  normal  reproducing 
speed,  and  read  therefrom  at  a  speed  corresponding 
to  the  normal  reproducing  speed.  The  memory  con- 
trol  unit  controls  to  start  the  search  of  the  center 
position  of  a  succeeding  music  number  before  the 
completion  of  reproducing  the  preceding  music 
number  to  that  the  search  of  the  center  position  of 
the  succeeding  music  number  completes  when  the 
reproduction  of  the  preceding  music  number  com- 
pletes. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  digital  audio 
disk  player,  and  more  particularly  to  a  digital  audio 
disk  player  capable  of  outputting  audio  data  without 
intermitting  it  in  a  scan  play. 

Related  Background  Art 

In  this  specification,  the  term  "scan  play" 
means  to  sequentially  reproduce  music  numbers 
each  being  faded  in  at  the  center  position  thereof 
and  faded  out  after  a  predetermined  time  period, 
e.g.,  after  20  seconds. 

In  the  scan  play  of  a  conventional  digital  audio 
disk  player,  the  center  position  of  a  music  number 
is  detected  from  music  number  position  information 
recorded  on  a  digital  audio  disk  and  the  music 
number  is  reproduced  for  20  seconds  starting  from 
the  center  thereof.  Reproducing  a  music  number 
continues  during  the  time  period  from  a  fade-in  to  a 
fade-out,  and  the  next  music  number  is  reproduced 
by  searching  the  center  position  thereof.  Such  re- 
production  is  repeated  while  the  scan  play  is  in- 
structed. 

As  shown  in  Fig.3A,  in  the  scan  play  of  a 
conventional  digital  audio  disk  player,  there  is  a 
space  interval  of  several  seconds  between  the  re- 
produced  two  consecutive  music  numbers  because 
it  takes  a  time  to  search  the  center  position  of  the 
succeeding  music  number. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  digital  audio  disk  player  capable  of  removing 
the  space  interval  between  reproduced  two  con- 
secutive  music  numbers  in  the  scan  play. 

According  to  one  aspect  of  the  present  inven- 
tion,  there  is  provided  a  digital  audio  disk  player 
with  a  scan  play  function  for  reproducing  each 
music  number  during  a  predetermined  time  period 
starting  from  a  searched  center  of  the  music  num- 
ber,  the  digital  audio  disk  player  including:  storage 
means  for  storing  processed  digital  audio  data; 
read/write  control  means  responsive  to  a  scan  play 
instruction  for  writing  the  digital  audio  data  of  each 
music  number  starting  from  a  searched  center  into 
the  storage  means  at  a  speed  equal  to  or  higher 
than  a  speed  corresponding  to  a  normal  reproduc- 
ing  speed,  and  for  reading  the  digital  audio  data  of 
the  music  number  starting  from  the  searched  cen- 
ter  from  the  storage  means  at  a  speed  correspond- 
ing  to  the  reproducing  speed,  the  amount  of  the 
read  digital  audio  data  corresponding  to  the  digital 
audio  data  to  be  reproduced  during  the  predeter- 

mined  time  period;  and  search  start  timing  control 
means  for  controlling  to  start  the  search  of  the 
center  of  a  succeeding  music  number  at  the  timing 
before  the  completion  of  reproducing  the  preceding 

5  music  number  so  as  to  make  the  search  of  the 
succeeding  music  number  complete  when  the  re- 
production  of  the  preceding  music  number  com- 
pletes. 

The  read/write  control  means  of  a  digital  audio 
io  disk  player  inhibits  data  write  when  a  predeter- 

mined  amount  of  digital  audio  data  is  written  in  the 
storage  means  during  data  read,  and  starts  data 
write  when  a  predetermined  amount  of  digital  audio 
data  is  read  from  the  storage  means. 

75  According  to  a  digital  audio  disk  player  of  this 
invention,  digital  audio  data  is  stored  in  and  read 
from  the  storage  means  during  the  scan  play.  The 
read  data  is  sent  to  a  succeeding  stage  to  perform 
the  scan  play.  In  the  scan  play,  the  search  of  the 

20  center  position  of  a  succeeding  music  number 
completes  at  the  same  time  when  the  reproduction 
of  the  preceding  music  number  completes.  Accord- 
ingly,  there  is  no  space  interval  between  two  con- 
secutive  music  plays  so  that  music  numbers  can 

25  be  reproduced  continuously  in  the  scan  play. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.1  is  a  block  diagram  showing  the  structure 
30  of  a  digital  audio  disk  player  according  to  an  em- 

bodiment  of  the  present  invention. 
Fig.2  is  a  flow  chart  explaining  the  operation  of 

the  embodiment  shown  in  Fig.1. 
Figs.3A  and  3B  are  schematic  diagrams  ex- 

35  plaining  music  number  reproduction  in  the  scan 
player  of  the  embodiment  player,  as  compared  to 
music  number  reproduction  of  a  conventional  play- 
er. 

40  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  the  present  invention  will  be 
described  with  reference  to  the  accompanying 

45  drawings. 
Fig.1  is  a  block  diagram  showing  the  structure 

of  a  digital  audio  disk  player  according  to  the 
embodiment  of  the  invention. 

Reference  numeral  1  generally  represents  a 
50  digital  audio  disk  player  according  to  the  embodi- 

ment  of  this  invention.  A  digital  audio  disk  2  is 
rotated  by  a  motor  4  under  the  control  of  a  servo 
circuit  3.  Record  information  is  read  from  the  rotat- 
ing  digital  audio  disk  2  by  an  optical  pickup  5.  Of 

55  the  record  information  read  by  the  optical  pickup  5, 
focussing  information,  tracking  information,  and  the 
like  are  supplied  to  the  servo  circuit  3  for  the  drive 
control  of  the  motor  4  and  for  the  position  control 
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of  the  pickup  5,  to  thereby  control  the  position  of 
the  pickup  5  relative  to  the  digital  audio  disk  2. 

An  RF  signal  read  by  the  optical  pickup  5  is 
amplified  by  a  high  frequency  amplifier  6  and  sup- 
plied  to  a  signal  processing  circuit  7  which  per- 
forms  an  EMF  demodulation  of  the  RF  signal,  error 
correction,  and  the  like.  The  processed  digital 
audio  data  is  temporarily  stored  in  a  memory  8  at  a 
speed  equal  to  or  higher  than  a  speed  correspond- 
ing  to  a  normal  reproducing  speed  under  the  con- 
trol  of  the  memory  controller  10  (hereinafter  this 
write  speed  is  called  a  high  speed),  and  thereafter 
read  from  the  memory  8  at  a  speed  corresponding 
to  the  normal  reproducing  speed  and  supplied  to  a 
D/A  converter  9  which  converts  it  into  an  analog 
signal. 

The  digital  audio  disk  player  1  of  this  embodi- 
ment  has  a  microcomputer  11  for  controlling  the 
player  1  and  a  keyboard  12  for  externally  supplying 
information  to  the  microcomputer  1  1  .  The  keyboard 
12  has  a  scan  play  key  for  designating  the  scan 
play. 

The  microcomputer  11  controls  the  digital 
audio  disk  2  to  rotate  it  at  a  high  speed  during  data 
write  and  to  stop  it  during  data  write  inhibition.  The 
microcomputer  11  functionally  has  a  memory  con- 
trol  unit  11-1  which  controls  the  memory  controller 
10  so  that  digital  audio  data  is  written  into  the 
memory  8  at  the  high  speed  and  read  therefrom  at 
a  speed  corresponding  to  the  normal  reproducing 
speed. 

The  microcomputer  11  also  functionally  has  a 
search  timing  control  unit  11-2  and  a  fading  control 
unit  11-3.  During  the  scan  play,  the  search  timing 
control  unit  11-2  controls  to  start  searching  the 
center  of  a  succeeding  music  number  at  a  pre- 
determined  timing  before  the  completion  of  re- 
producing  the  preceding  music  number  so  that  the 
search  of  the  succeeding  music  number  is  com- 
pleted  when  reproducing  the  preceding  music 
number  is  completed.  The  fading  control  unit  11-3 
controls  a  low  frequency  stage  (not  shown)  to  ex- 
ecute  fade-in  and  fade-out  operations. 

When  the  scan  play  is  designated  by  the  scan 
play  key  of  the  keyboard  12,  the  center  of  a  music 
number  is  searched  (Step  S1).  When  the  center  of 
the  music  number  is  searched  (Step  S2),  data  write 
to  the  memory  8  starts  (Step  S3).  Upon  the  start  of 
the  data  write  at  Step  S3,  digital  audio  data  is 
written  in  the  memory  8  at  the  high  speed  until  a 
predetermined  amount  of  digital  audio  data  is 
stored  in  the  memory  8  (Step  S4). 

If  it  is  judged  at  Step  S4  that  a  predetermined 
amount  of  digital  audio  data  has  been  stored,  read- 
ing  the  digital  audio  data  starts  (Step  S5).  In  this 
case,  there  is  a  time  delay  between  the  data  write 
start  and  data  read  start.  This  delay  is  not  sensed, 
however,  by  a  listener  because  it  is  very  short.  At 

Step  S5,  the  digital  audio  data  is  read  from  the 
memory  8  at  a  speed  corresponding  to  the  normal 
reproducing  speed.  During  this  data  read,  data 
write  continues.  Because  data  is  written  at  the  high 

5  speed,  the  amount  of  digital  audio  data  stored  in 
the  memory  8  equilibrates  with  the  amount  of  read 
data  or  gradually  increases,  during  the  data  read. 

It  is  checked  after  Step  S5  whether  the  mem- 
ory  8  becomes  full  of  digital  audio  data  (Step  S6). 

io  If  the  memory  8  becomes  full,  writing  digital  audio 
data  to  the  memory  8  is  inhibited  (Step  S7).  Even  if 
data  write  is  inhibited,  the  data  read  continues.  It  is 
checked  after  Step  S7  whether  the  amount  of  digi- 
tal  audio  data  in  the  memory  8  has  reduced  by  a 

is  predetermined  amount  (Step  S8).  If  reduced,  writ- 
ing  digital  audio  data  to  the  memory  8  starts  again 
(Step  S9). 

Although  reading  digital  data  from  the  memory 
8  continues  during  the  execution  of  Step  S9,  the 

20  amount  of  digital  audio  data  in  the  memory  8 
gradually  increases  because  of  the  re-start  of  data 
write.  It  is  checked  after  Step  S9  whether  it  is  a 
search  start  timing  or  not  (Step  S10).  The  search 
start  timing  is  set  to  a  timing  of  about  3  seconds 

25  before  the  fade-out  of  the  present  music  number 
so  that  the  search  of  the  center  of  the  next  music 
number  is  completed  at  the  fade-out  of  the  present 
music  number.  If  it  is  judged  at  Step  S10  that  it  is 
the  search  start  timing,  data  write  to  the  memory  8 

30  is  inhibited  (Step  S1  1). 
The  search  of  the  center  of  the  next  music 

number  starts  after  Step  S11  (Step  S12)  and  con- 
tinues  until  20  seconds  lapse  from  the  timing  of  the 
data  read  at  Step  S5  (Step  S13).  If  it  is  judged  at 

35  Step  S13  that  20  seconds  had  just  lapsed,  then  the 
control  returns  to  Step  S2.  At  this  Step  S2,  the 
center  of  the  next  music  number  has  already  been 
searched  so  that  the  control  advances  to  Step  S3. 

Because  the  data  read  and  write  speeds  are 
40  predetermined,  the  amount  of  digital  audio  data 

written  during  the  period  from  Step  S3  to  S7  and 
the  period  from  Step  S9  to  S11  is  substantially 
equal  to  the  amount  of  digital  audio  data  required 
for  the  data  reproduction  during  20  seconds.  The 

45  reproducing  operation  starts  by  a  fade-in  at  Step 
S5  and  ends  by  a  fade-out  at  Step  13  after  20 
seconds. 

The  search  of  the  center  of  a  succeeding  mu- 
sic  number  is  executed  in  an  overlap  manner  be- 

50  fore  the  reproduction  of  the  preceding  music  num- 
ber  is  completed.  Accordingly,  as  shown  in  Fig.3B, 
the  scan  play  of  the  succeeding  music  number  can 
be  performed  immediately  after  the  completion  of 
the  scan  play  of  the  preceding  music  number, 

55  without  any  space  interval  therebetween.  The 
above  operation  continues  until  the  scan  play  des- 
ignation  is  terminated. 

3 
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As  described  so  far,  according  to  the  digital 
audio  disk  player  of  this  invention,  the  search  of 
the  center  of  a  succeeding  music  number  is  com- 
pleted  when  the  scan  play  of  the  preceding  music 
number  is  completed.  As  a  result,  music  numbers 
can  be  reproduced  continuously  without  any  space 
interval  between  two  consecutive  music  numbers. 

Claims 
10 

A  digital  audio  disk  player  with  a  scan  play 
function  for  reproducing  each  music  number 
during  a  predetermined  time  period  starting 
from  a  searched  center  of  the  music  number, 
comprising:  is 

storage  means  for  storing  processed  digi- 
tal  audio  data; 

read/write  control  means  responsive  to  a 
scan  play  instruction  for  writing  the  digital 
audio  data  of  each  music  number  starting  from  20 
a  searched  center  into  said  storage  means  at  a 
speed  equal  to  or  higher  than  a  speed  cor- 
responding  to  a  normal  reproducing  speed, 
and  for  reading  said  digital  audio  data  of  said 
music  number  starting  from  said  searched  25 
center  from  said  storage  means  at  a  speed 
corresponding  to  said  reproducing  speed,  the 
amount  of  said  read  digital  audio  data  cor- 
responding  to  the  digital  audio  data  to  be  re- 
produced  during  the  predetermined  time  pe-  30 
riod;  and 

search  start  timing  control  means  for  con- 
trolling  to  start  the  search  of  the  center  of  a 
succeeding  music  number  at  the  timing  before 
the  completion  of  reproducing  the  preceding  35 
music  number  so  as  to  make  the  search  of 
said  succeeding  music  number  complete  when 
the  reproduction  of  said  preceding  music  num- 
ber  completes. 

40 
A  digital  audio  disk  player  according  to  claim 
1  ,  wherein  said  read/write  control  means  inhib- 
its  data  write  when  a  predetermined  amount  of 
digital  audio  data  is  written  in  said  storage 
means  during  data  read,  and  starts  data  write  45 
when  a  predetermined  amount  of  digital  audio 
data  is  read  from  said  storage  means. 

50 
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