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0   Radio  communication  apparatus. 

0   A  radio  communication  apparatus  used  for  both 
digital  communications  and  analog  communications 
is  disclosed  which  comprises  a  digital  signal  proces- 
sor  DSP  (4)  which  processes  many  kinds  of  digital 
signals  according  to  a  plurality  of  signal  procedures 

(55,  56,  57,  58)  stored  in  a  ROM  (5).  In  the  present 
invention,  since  the  radio  communication  apparatus 
processes  many  kinds  of  procedures  (55,  56,  57, 
58)  stored  in  the  ROM  (5)  using  one  DSP  (4),  the 
size  and  the  weight  of  the  apparatus  become  small. 
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The  invention  relates  to  a  radio  communication 
apparatus  used  for  both  digital  communications 
and  analog  communications. 

FIG.  3  shows  a  block  diagram  of  a  conventional 
radio  communication  apparatus.  In  FIG.  3,  a  micro- 
phone  1  converts  a  human  voice  into  a  voice 
signal.  A  linear  codec  3  converts  the  voice  signal  to 
a  digital  signal.  A  digital  signal  processor  (DSP)  4 
processes  the  digital  signal.  A  ROM  52  stores 
instruction  codes  (voice  coding  procedures)  used 
in  the  DSP  4.  A  digital  modulation/demodulation 
portion  6  modulates  the  coded  digital  signal  to  form 
a  modulated  digital  signal  and  demodulates  the 
modulated  signal  to  form  a  coded  digital  signal. 

An  analog  voice  signal  processing  portion  12 
modulates  the  voice  signal  to  form  a  modulated 
voice  signal  and  demodulates  the  modulated  voice 
signal  to  form  a  voice  signal.  An  FM 
modulation/demodulation  portion  10  modulates  the 
modulated  voice  signal  to  form  an  FM  signal  and 
demodulates  the  FM  signal  to  form  a  modulated 
voice  signal.  A  radio  frequency  transmitter/receiver 
7  amplifies  the  signals  which  are  received  from  the 
modulation/demodulation  portion  6  or  the  FM 
modulation/demodulation  portion  10  and  supplies 
them  to  an  antenna  8,  and  receives  radio  frequency 
signal  from  the  antenna  8  and  supplies  them  to  the 
digital  modulation/  demodulation  portion  6  or  the 
FM  modulation/demodulation  portion  10.  A  speaker 
2  converts  the  voice  signal  which  is  received  from 
the  linear  codec  3  or  analog  voice  signal  process- 
ing  portion  12  into  a  sound  or  voice  and  outputs 
the  voice.  A  control  portion  1  1  controls  the  devices 
in  the  radio  communication  apparatus. 

The  operation  of  the  above  conventional  art  is 
explained  hereinafter. 

(1)  A  voice  signal  is  processed  in  a  digital  manner. 

Firstly,  the  voice  which  is  input  to  the  micro- 
phone  1  is  converted  into  an  analog  signal  and  is 
sent  to  the  linear  codec  3.  The  linear  codec  3 
converts  the  analog  voice  signal  which  is  received 
from  the  microphone  1  into  a  digital  signal  and 
outputs  it  to  the  DSP  4.  The  DSP  4  processes  the 
digital  signal  which  is  received  from  the  linear 
codec  3  according  to  the  voice  coding  procedure 
which  is  stored  in  the  ROM  52  and  sends  the 
coded  signal  to  the  digital  modulation/demodulation 
portion  6.  The  digital  modulation/demodulation  por- 
tion  6  modulates  the  carrier  signal  by  the  coded 
signal  and  outputs  the  digital  modulated  signal  to 
the  radio  frequency  transmitter/receiver  7.  The  ra- 
dio  transmitter/receiver  7  amplifies  the  received 
digital  modulated  signal  and  sends  it  to  the  base 
station  via  the  antenna  8. 

When  the  radio  frequency  signal  has  been 
received  from  the  base  station  via  the  antenna  8, 

the  radio  frequency  transmitter/receiver  7  sends 
the  radio  signal  to  the  digital 
modulation/demodulation  portion  6.  The  digital 
modulation/  demodulation  portion  6  demodulates 

5  the  digital  modulated  signal  and  outputs  the  de- 
modulated  signal  to  the  DSP  4.  The  DSP  4  de- 
codes  the  demodulated  signal  according  to  the 
signal  procedure  stored  in  the  ROM  52  and  sends 
the  decoded  digital  voice  signal  to  the  linear  codec 

io  3.  The  linear  codec  3  converts  the  digital  voice 
signal  into  an  analog  voice  signal  and  sends  it  to 
the  speaker  2  .  The  speaker  2  converts  the  analog 
voice  signal  into  a  voice  output. 

75  (2)  A  voice  signal  is  processed  in  an  analog  man- 
ner. 

Firstly,  the  voice  which  is  input  in  the  micro- 
phone  1  is  converted  into  an  analog  signal  and  is 

20  sent  to  the  analog  voice  signal  processing  portion 
12.  The  analog  voice  signal  processing  portion  12 
modulates  the  analog  signal  to  a  modulation  voice 
signal  for  FM  transmission  and  sends  it  to  the  FM 
modulation/demodulation  portion  10.  The  FM 

25  modulation/  demodulation  portion  10  modulates  the 
carrier  signal  by  the  modulation  voice  signal  and 
outputs  the  modulated  FM  signal  to  the  radio  fre- 
quency  transmitter/receiver  7.  The  radio  frequency 
transmitter/receiver  7  amplifies  the  received  modu- 

30  lated  FM  signal  and  sends  it  to  the  base  station 
from  the  antenna  8. 

When  the  radio  frequency  FM  signal  has  been 
received  from  the  base  station  via  the  antenna  8, 
the  radio  frequency  transmitter/receiver  7  sends 

35  the  radio  frequency  FM  signal  to  the  FM 
modulation/demodulation  portion  10.  The  FM 
modulation/demodulation  portion  10  demodulates 
the  radio  frequency  FM  signal  and  outputs  the 
demodulated  signal  to  the  analog  voice  signal  pro- 

40  cessing  portion  12  .  The  analog  voice  signal  pro- 
cessing  portion  12  demodulates  the  demodulated 
signal  to  form  the  analog  voice  signal  and  sends  it 
to  the  speaker  2.  The  speaker  2  converts  the 
analog  voice  signal  to  a  voice  output.  The  control 

45  portion  11  controls  the  devices  in  the  radio  com- 
munication  apparatus  and  changes  the  control  be- 
tween  digital  communications  and  analog  commu- 
nications. 

In  a  conventional  radio  communication  appara- 
50  tus  which  is  constructed  as  explained  above,  the 

signal  goes  through  the  linear  codec  3  and  DSP  4 
during  digital  communications,  and  it  goes  through 
the  analog  voice  signal  processing  portion  12  dur- 
ing  analog  communications.  That  is,  since  the 

55  voice  processing  portion  for  digital  and  analog 
communications  are  provided  separately,  the  circuit 
configuration  becomes  large  and  also  expensive. 

It  is  a  primary  object  of  the  present  invention  to 
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provide  a  radio  communication  apparatus  having  a 
small  size  voice  processing  portion  and  thereby  to 
provide  an  inexpensive  and  light  weight  radio  com- 
munication  apparatus. 

The  radio  communication  apparatus  of  the 
present  invention  includes  a  first  linear  codec  for 
converting  an  analog  signal  into  a  digital  signal, 
and  for  converting  the  digital  signal  into  an  analog 
signal,  and  a  ROM  for  storing  a  plurality  of  signal 
procedures  used  for  analog  communications  and 
digital  communications.  The  radio  communication 
apparatus  also  includes  a  digital  signal  processor 
for  processing  the  digital  coded  signal  which  is 
received  from  the  first  linear  codec  and  outputs  the 
coded  signal  to  a  digital  modulation/  demodulation 
portion  according  to  the  corresponding  signal  pro- 
cedure  stored  in  the  ROM,  and  for  processing  the 
input  coded  signal  according  to  the  signal  coding 
procedure  stored  in  the  ROM  and  outputs  the  de- 
coded  digital  voice  signal,  to  the  first  linear  codec 
in  the  case  of  digital  communications;  and  for  pro- 
cessing  the  digital  voice  signal  which  is  received 
from  the  first  linear  codec  3  and  outputs  a  digitized 
coded  signal  according  to  the  signal  procedure 
stored  in  the  ROM  to  a  second  linear  codec,  and 
for  processing  the  digital  demodulated  signal  ac- 
cording  to  the  signal  procedure  stored  in  the  ROM 
and  outputs  the  digital  demodulated  signal,  in  the 
case  of  analog  communications. 

The  radio  communication  apparatus  further  in- 
cludes  a  digital  modulation/demodulation  portion  for 
generating  a  digital  modulated  signal  from  the  digi- 
tal  coded  signal,  and  for  generating  a  digital  coded 
signal  from  the  digital  modulated  signal.  The  radio 
communication  apparatus  also  includes  a  second 
linear  codec  being  placed  between  the  DSP  and  a 
FM  modulation/demodulation  portion  and  generat- 
ing  analog  modulation  signal  from  the  digitized 
coded  signal,  and  for  generating  a  digital  demodu- 
lated  signal  from  the  analog  demodulated  signal. 
Moreover  the  radio  communication  apparatus  in- 
cludes  a  FM  modulation/demodulation  portion  for 
generating  an  analog  FM  modulated  signal  from 
the  analog  modulated  signal,  and  for  generating  an 
analog  demodulated  signal  from  the  analog  radio 
frequency  FM  signal. 

The  invention  is  described  in  detail  below  in 
connection  with  preferred  embodiments  and  with 
reference  to  the  accompanying  drawings. 

FIG.  1  is  a  block  diagram  of  a  first  embodiment 
of  a  radio  communication  apparatus  in  accordance 
with  the  present  invention. 

FIG.  2  is  a  is  a  block  diagram  of  a  second 
embodiment  of  a  radio  communication  apparatus  in 
accordance  with  the  present  invention. 

FIG.  3  shows  a  block  diagram  of  the  conven- 
tional  art. 

FIG.  1  shows  a  block  diagram  of  a  radio  com- 

munication  apparatus  of  a  first  embodiment  of  the 
present  invention.  A  ROM  5  stores  a  voice  coding 
procedure  55  for  digital  communication  of  the 
digitized  voice  signal  and  a  voice  procedure  56  for 

5  analog  communication  of  the  digitized  voice  signal. 
A  linear  codec  9  is  placed  between  the  DSP  4  and 
the  FM  modulation/demodulation  portion  10  and 
generates  an  analog  modulation  signal  from  the 
digitized  coded  signal,  and  generates  a  digital  de- 

io  modulated  signal  from  an  analog  demodulated  sig- 
nal.  The  reference  numbers  in  FIG.  1  which  are  the 
same  as  in  FIG.  3  are  used  for  the  same  or 
corresponding  portions.  Therefore,  the  detailed  ex- 
planation  concerning  the  same  reference  numbers 

is  is  abbreviated. 
The  operation  of  the  first  embodiment  of  the 

present  invention  is  explained  hereinafter. 

(1)  A  voice  signal  is  processed  in  a  digital  manner. 
20 

In  the  first  embodiment,  when  the  voice  signal 
is  transmitted  in  a  digital  manner  from  the  antenna, 
the  control  portion  11  sends  the  digital  mode  in- 
formation  to  the  DSP  4,  activates  the  digital 

25  modulation/demodulation  portion  6  and  deactivates 
the  FM  modulation/demodulation  portion  10.  The 
DSP  4  also  selects  the  voice  coding  procedure  55 
stored  in  the  ROM  5. 

Firstly,  the  voice  which  is  input  in  the  micro- 
30  phone  1  is  converted  into  an  analog  signal  and  is 

sent  to  a  first  linear  codec  3.  The  linear  codec  3 
converts  the  analog  signal  which  is  received  from 
the  microphone  1  into  a  digital  signal  and  outputs  it 
to  the  DSP  4.  The  DSP  4  processes  the  digital 

35  signal  which  is  received  from  the  linear  codec  3 
according  to  the  signal  voice  procedure  55  which  is 
stored  in  the  ROM  5  and  outputs  a  coded  digital 
signal  to  the  modulation/demodulation  portion  6. 
The  digital  modulation/demodulation  portion  6  mod- 

40  ulates  the  carrier  signal  by  the  digital  coded  signal 
and  outputs  the  digital  modulated  signal  to  the 
radio  frequency  transmitter/receiver  7.  The  radio 
frequency  transmitter/receiver  7  amplifies  the  re- 
ceived  digital  modulated  signal  and  sends  it  to  the 

45  base  station  via  the  antenna  8. 
When  the  digital  radio  frequency  signal  has 

been  received  from  the  base  station  via  the  an- 
tenna  8,  the  radio  frequency  transmitter/receiver  7 
sends  the  radio  signal  to  the  digital 

50  modulation/demodulation  portion  6.  The  digital 
modulation/demodulation  portion  6  demodulates 
the  digital  modulated  signal  and  outputs  a  digital 
coded  signal  to  the  DSP  4.  The  DSP  4  decodes 
the  digital  coded  signal  to  the  decoded  digital  voice 

55  signal  according  to  the  signal  coding  procedure  55 
stored  in  the  ROM  5  and  sends  it  to  the  linear 
codec  3.  The  linear  codec  3  converts  the  digital 
voice  signal  into  an  analog  voice  signal  and  sends 

3 



5 EP  0  502  546  A2 6 

it  to  the  speaker  2  .  The  speaker  2  converts  the 
analog  voice  signal  to  a  voice  output. 

(2)  A  voice  signal  is  processed  in  an  analog  man- 
ner. 

When  the  voice  signal  is  sent  in  the  analog 
manner,  the  control  portion  11  sends  the  analog 
mode  information  to  the  DSP  4.  Then  the  control 
portion  11  also  activates  the  FM 
modulation/demodulation  portion  10,  and  deacti- 
vates  the  digital  modulation/demodulation  portion  6. 
The  DSP  4  also  selects  the  voice  procedure  56 
stored  in  the  ROM  5. 
Firstly,  the  voice  which  is  input  in  the  microphone  1 
is  converted  into  an  analog  voice  signal  and  is  sent 
to  a  first  linear  codec  3.  The  linear  codec  3  con- 
verts  the  analog  signal  which  is  received  from  the 
microphone  1  into  a  digital  voice  signal  and  outputs 
it  to  the  DSP  4.  The  DSP  4  converts  the  digital 
voice  signal  which  is  received  from  the  linear 
codec  3  into  a  digitized  coded  signal  according  to 
the  voice  procedure  56  which  is  stored  in  the  ROM 
5  and  sends  it  to  the  second  linear  codec  9.  The 
second  linear  codec  9  converts  the  digitized  coded 
signal  into  an  analog  modulation  signal  and  sends 
it  to  the  FM  modulation/demodulation  portion  10. 
The  modulation/demodulation  portion  10  modulates 
the  carrier  signal  by  the  modulation  signal  and 
outputs  an  analog  FM  modulated  signal  to  the  radio 
transmitter/receiver  7.  The  radio  frequency 
transmitter/receiver  7  amplifies  the  received  FM 
modulated  signal  and  sends  it  to  the  base  station 
via  the  antenna  8. 

When  the  antenna  8  receives  an  analog  radio 
signal  from  the  base  station,  the  antenna  8  sends  it 
to  the  FM  modulation/demodulation  portion  10  via 
the  radio  frequency  transmitter/receiver  7.  The  FM 
modulation/demodulation  portion  10  demodulates 
the  radio  frequency  FM  signal  and  outputs  the 
analog  demodulated  signal  to  the  second  linear 
codec  9.  The  second  linear  codec  9  converts  the 
analog  demodulated  signal  into  a  digital  demodu- 
lated  signal  and  sends  it  to  the  DSP  4.  The  DSP  4 
converts  the  digital  demodulated  signal  into  a  digi- 
tal  voice  signal  according  to  the  voice  procedure 
56  stored  in  the  ROM  5  and  sends  it  to  the  linear 
codec  3.  The  linear  codec  3  converts  the  digital 
voice  signal  into  an  analog  voice  signal  and  sends 
it  to  the  speaker  2.  The  speaker  2  converts  the 
analog  voice  signal  into  a  voice  output. 

In  the  above  embodiment,  it  is  to  be  noted  that 
the  DSP  4  processes  the  basic  voice  procedure  of 
both  the  digital  communication  and  the  analog 
communication  modes. 

Further,  the  DSP  4  can  process  other  proce- 
dures  in  addition  to  the  basic  voice  procedure  such 
as  a  voice  recognition  procedure  and  an  echo 

cancellation  procedure. 
FIG.  2  shows  a  second  embodiment  of  the 

present  invention  which  processes  additionally  a 
voice  recognition  procedure  and  an  echo  cancella- 

5  tion  procedure.  In  the  second  embodiment,  the 
ROM  5  includes  a  voice  recognition  procedure  57 
and  an  echo  cancellation  procedure  58  which  are 
stored  therein. 

In  the  second  embodiment,  the  control  portion 
io  1  1  sends  the  mode  information  to  the  DSP  4.  The 

DSP  4  selects  one  of  the  procedures  and  pro- 
cesses  the  selected  procedure  from  the  stored 
procedures  55  to  58. 

In  the  present  embodiment,  DSP  4  operates  for 
is  each  procedure  selected  from  a  number  of  proce- 

dures.  Accordingly,  only  one  DSP  4  is  provided  for 
the  radio  communication  apparatus.  As  a  result,  the 
radio  communication  apparatus  becomes  small  in 
size. 

20  The  embodiments  described  above  may  be 
applied  to  an  apparatus  having  functions  for  data 
transmission  and  facsimile  transmission  as  well  as 
voice  transmission  by  providing  the  corresponding 
procedure  for  each  function  stored  in  the  ROM  5. 

25 
Claims 

1.  A  radio  communication  apparatus  useful  for 
both  digital  communications  and  analog  com- 

30  munications  comprising: 
-  a  first  linear  codec  (3)  for  converting  an 

analog  signal  into  a  digital  signal,  and  for 
converting  a  digital  signal  into  an  analog 
signal; 

35  -  a  ROM  (5)  for  storing  a  plurality  of  signal 
procedures  (55-58)  used  for  analog  com- 
munications  and  digital  communications; 

-  a  digital  signal  processor  (DSP)  (4)  for 
processing  the  digital  signal  which  is  re- 

40  ceived  from  the  first  linear  codec  (3)  and 
outputting  the  digital  coded  signal  ac- 
cording  to  the  corresponding  signal  pro- 
cedure  stored  in  the  ROM  (5),  and  for 
processing  the  digital  coded  signal  ac- 

45  cording  to  the  signal  coding  procedure 
stored  in  the  ROM  (5)  and  outputting  a 
digital  signal,  in  the  case  of  a  digital 
communication, 
and  for  processing  the  digital  signal 

50  which  is  received  from  the  first  linear 
codec  (3)  and  outputting  the  digital  mod- 
ulated  signal  according  to  the  signal  pro- 
cedure  stored  in  the  ROM  (5),  and  for 
processing  the  digital  demodulated  sig- 

55  nal  according  to  the  signal  procedure 
stored  in  the  ROM  (5)  and  outputting  the 
decoded  digital  signal,  in  the  case  of  an 
analog  communication; 

4 
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-  a  digital  modulation/demodulation  portion 
(6)  for  generating  a  digital  modulated  sig- 
nal  from  the  digital  coded  signal,  and  for 
generating  a  coded  digital  signal  from 
the  digital  modulated  signal;  5 

-  a  second  linear  codec  (9)  being  placed 
between  the  DSP  (4)  and  an  FM 
modulation/demodulation  portion  (10),  for 
generating  an  analog  modulation  signal 
from  a  digital  coded  signal,  and  for  gen-  10 
erating  a  digital  demodulated  signal  from 
an  analog  demodulated  signal;  and 

-  an  FM  modulation/demodulation  portion 
(10)  for  generating  an  analog  FM  modu- 
lation  signal  from  the  analog  modulation  is 
signal,  and  for  generating  an  analog  de- 
modulated  signal  from  an  analog  FM 
modulation  signal. 

2.  The  radio  communication  apparatus  of  claim  1  ,  20 
wherein  the  ROM  (5)  includes  a  voice  coding 
procedure  (55)  for  processing  the  digital  signal 
using  the  digital  modulation/demodulation  por- 
tion  (6). 

25 
3.  The  radio  communication  apparatus  of  claim  1 

or  2,  wherein  the  ROM  (5)  includes  a  voice 
procedure  (56)  for  processing  the  analog  signal 
using  the  FM  modulation/demodulation  portion 
(10).  30 

4.  The  radio  communication  apparatus  of  any  of 
claims  1  to  3,  wherein  the  ROM  (5)  includes  a 
data  procedure  for  processing  the  digital  data 
signal.  35 

5.  The  radio  communication  apparatus  of  any  of 
claims  1  to  4,  wherein  the  ROM  (5)  includes  a 
voice  recognition  procedure  (57)  for  processing 
a  voice  recognition  signal.  40 

6.  The  radio  communication  apparatus  of  any  of 
claims  1  to  5,  wherein  the  ROM  (5)  includes  an 
echo  canceling  procedure  (58)  for  processing 
an  echo  canceling  signal.  45 

50 
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