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(54)  Radio  communication  device  and  message  display  method  thereof 

(57)  A  radio  communication  device  such  as  a  pager 
which  can  display  messages  which  have  been  received 
during  a  fixed  time  period  at  high  speed  is  presented.  A 
radio  reception  section  (1  2)  extracts  a  message  that  has 
been  addressed  to  the  radio  communication  device 
from  a  selective  calling  signal.  The  received  messages 
and  information  concerning  the  messages  are  stored  in 
a  memory  section  (17).  An  input  section  (14)  lets  the 
user  input  information  such  as  a  selection  concerning 
whether  the  user  intends  to  let  a  display  section  (15) 
display  all  the  messages  which  have  been  stored  in  the 
memory  section  (17)  or  the  messages  which  have  been 
received  during  the  fixed  time  period.  A  control  section 
(13)  executes  relating  using  directory  #2  information 

concerning  the  messages  received  during  the  fixed  time 
period,  when  a  message  received  during  the  fixed  time 
period  is  stored  in  the  memory  section  (17).  When  the 
user  requested  display  of  the  messages  received  during 
the  fixed  time  period,  the  control  section  (13)  reads  out 
the  messages  received  during  the  fixed  time  period 
from  the  memory  section  (17)  using  the  directory  #2 
information  and  displays  the  messages  on  the  display 
section  (15)  at  the  same  time,  thereby  display  of  the 
messages  received  during  the  fixed  time  is  executed  at 
high  speed  and  the  convenience,  operability  and  visual 
recognition  of  the  user  are  improved. 
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Description 

[0001  ]  The  present  invention  relates  to  a  radio  com- 
munication  device  and  a  message  display  method  for  a 
radio  communication  device,  and  in  particular,  to  a  radio  s 
communication  device  and  a  message  display  method 
for  a  radio  communication  device  by  which  received  and 
stored  information  such  as  messages  can  be  displayed 
to  the  user  at  high  speed. 
[0002]  These  days,  radio  communication  systems  or  w 
radio  communication  services  employing  radio  selective 
calling  receivers  (called  pagers,  pocket  bells,  etc.)  as 
handy  radio  communication  devices  are  prevailing. 
Such  radio  selective  calling  receivers  are  being  more 
and  more  required  further  improved  operability  or  con-  is 
venience  of  operation. 
[0003]  In  "a  radio  selective  calling  receiver  and  a  con- 
trol  method  thereof"  disclosed  in  Japanese  Patent 
Application  Laid-Open  No.  HE  19-21  5026,  a  radio  selec- 
tive  calling  receiver  which  can  receive  calls  to  two  or  20 
more  selective  calling  numbers  is  designed  to  be  able  to 
successively  display  received  messages  which  have 
been  sent  to  one  of  its  selective  calling  numbers.  For 
example,  received  messages  which  have  been  sent  to  a 
particular  selective  calling  number  that  is  used  by  the  25 
user  for  business  (or  for  private  use)  are  selected  from 
the  received  messages  and  displayed  on  a  display  sec- 
tion  successively,  thereby  the  operability  and  the  con- 
venience  of  the  user  are  improved.  The  radio  selective 
calling  receiver  disclosed  in  the  document  stores  each  30 
message,  a  reception  address  for  indicating  to  which 
selective  calling  number  the  message  has  been  sent, 
and  reception  time  information  indicating  the  time  when 
the  message  was  received,  thereby  the  message  dis- 
play  with  respect  to  a  particular  selective  calling  number  35 
can  be  executed. 
[0004]  A  "selective  calling  receiver"  disclosed  in  Jap- 
anese  Patent  Application  Laid-Open  No.HEI2-1  52334  is 
provided  with  a  second  ROM  (an  IC  card)  which  is 
detachable/attachable  to  the  body  of  the  selective  call-  40 
ing  receiver  for  storing  a  plurality  of  predetermined  mes- 
sages.  The  selective  calling  receiver  receives  a  signal 
including  12-bit  data  indicating  a  selective  calling 
number  and  4-bit  data  indicating  a  message  number, 
therefore,  16  types  of  messages  can  generally  be  dis-  45 
played  by  the  selective  calling  receiver  depending  on 
the  message  number  (4  bits).  When  the  selective  calling 
number  in  the  received  signal  matched  that  of  the  selec- 
tive  calling  receiver,  the  selective  calling  receiver  makes 
a  beep  for  informing  the  user  of  the  reception  of  a  call,  so 
and  generally  displays  one  of  16  predetermined  mes- 
sages  (stored  in  a  first  ROM)  corresponding  to  the  mes- 
sage  number.  Meanwhile,  the  second  ROM  stores  96 
(16  x  6)  predetermined  messages  (one  message 
number  corresponds  to  6  predetermined  messages  cor-  55 
responding  to  6  time  zones),  and  when  the  second 
ROM  is  connected  to  the  body,  the  selective  calling 
receiver  executes  message  display  depending  on  the 

reception  time  (a  time  zone  in  which  the  message  was 
received)  and  the  message  number,  thereby  the 
number  of  displayable  messages  can  be  increased  in 
comparison  with  the  number  of  possible  message  num- 
bers  included  in  the  signal. 
[0005]  A  "selective  calling  receiver  provided  with  dis- 
play  functions"  disclosed  in  Japanese  Patent  Applica- 
tion  Laid-Open  No.HEI3-89639,  which  receives,  stores 
and  displays  messages,  can  let  the  user  know  whether 
a  message  displayed  on  its  display  section  is  a  mes- 
sage  received  today  or  not,  by  displaying  the  number  of 
days  which  have  elapsed  since  the  reception  of  the 
message,  along  with  the  message.  A  "paging  receiver 
provided  with  display  functions"  disclosed  in  Japanese 
Utility  Model  Application  Laid-Open  No.HEI2-90559  can 
also  let  the  user  know  whether  a  message  displayed  on 
the  display  section  is  a  today's  message  or  not,  by  dis- 
playing  the  message  with  reception  time  information  if 
the  message  is  a  today's  message,  and  displaying  the 
message  with  reception  date  information  if  the  message 
is  not  a  today's  message. 
[0006]  A  "selective  calling  receiver"  disclosed  in  Jap- 
anese  Patent  Application  Laid-Open  No.HEI5-102915 
does  not  inform  the  user  of  reception  of  a  call  if  the 
present  time  (the  time  when  the  call  is  received)  is 
within  a  predetermined  call  rejection  time  period,  and 
informs  the  user  of  the  call  reception  after  the  call  rejec- 
tion  time  period  ended. 
[0007]  In  a  "radio  selective  calling  receiver"  disclosed 
in  Japanese  Patent  Application  Laid-Open  No.HEHO- 
42329,  two  or  more  time  periods  (a  first  time  period 
09:00-16:59  and  a  second  time  period  17:00-08:59, 
for  example)  can  be  set,  and  when  the  user  requested 
display  of  received  messages,  display  depending  on  the 
present  time  (the  time  when  the  user  requested  the 
message  display)  is  executed.  For  example,  in  the  case 
where  the  user  requested  display  of  received  messages 
on  10:00  which  is  included  in  the  first  time  period,  the 
radio  selective  calling  receiver  successively  reads  out 
each  received  message  (which  has  been  stored  in  its 
memory  section  in  order  of  reception)  from  the  memory 
section,  judges  whether  the  reception  time  of  the  mes- 
sage  belongs  to  the  first  time  period  (for  example),  dis- 
plays  the  message  on  its  display  section  if  the  reception 
time  of  the  message  belongs  to  the  first  time  period,  and 
thereby  messages  which  have  been  received  during  the 
first  time  period  are  successively  displayed  first  in  order 
of  reception.  Thereafter,  messages  which  have  been 
received  during  the  second  time  period  are  succes- 
sively  displayed  on  the  display  section  in  order  of  recep- 
tion  in  similar  way.  On  the  other  hand,  in  the  case  where 
the  user  requested  display  of  received  messages  on 
19:00  which  is  included  in  the  second  time  period,  mes- 
sages  which  have  been  received  during  the  second  time 
period  are  successively  displayed  first  in  order  of  recep- 
tion,  and  thereafter  messages  which  have  been 
received  during  the  first  time  period  are  successively 
displayed  in  order  of  reception. 
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[0008]  The  above  radio  selective  calling  receiver  can 
select  messages  which  have  been  received  during  one 
of  the  predetermined  time  periods  and  successively  dis- 
play  the  selected  messages,  depending  on  when  the 
user  requested  message  display.  Therefore,  the  user 
can  see  selected  messages  which  have  been  received 
during  a  predetermined  time  period  that  corresponds  to 
the  time  when  the  user  made  the  message  display 
request. 
[0009]  However,  in  the  radio  selective  calling  receiver, 
judgment  on  whether  each  message  has  been  received 
during  a  predetermined  time  period  or  not  has  to  be 
executed  on  every  reading  of  a  message,  and  thus 
reading  out  and  displaying  of  the  messages  which  have 
been  received  during  a  fixed  time  period  can  not  been 
executed  very  quickly. 
[001  0]  It  is  therefore  the  primary  object  of  the  present 
invention  to  provide  a  radio  communication  device 
which  is  provided  with  functions  for  receiving  messages 
via  radio  and  displaying  the  messages,  by  which  mes- 
sages  which  have  been  received  during  a  fixed  time 
period  can  be  displayed  to  the  user  at  high  speed. 
[001  1  ]  Another  object  of  the  present  invention  is  to 
provide  a  message  display  method  for  a  radio  commu- 
nication  device  which  is  provided  with  functions  for 
receiving  messages  via  radio  and  displaying  the  mes- 
sages,  by  which  messages  which  have  been  received 
during  a  fixed  time  period  can  be  displayed  to  the  user 
at  high  speed. 
[001  2]  In  accordance  with  a  1  st  aspect  of  the  present 
invention,  there  is  provided  a  radio  reception  means,  a 
memory  means,  a  time  period  message  memory 
means,  a  display  means,  an  input  means  and  a  control 
means.  The  radio  reception  means  receives  a  selective 
calling  signal  via  an  antenna  and  extracts  a  message 
that  has  been  addressed  to  the  radio  communication 
device  from  the  selective  calling  signal.  The  memory 
means  stores  the  messages  received  and  extracted  by 
the  radio  reception  means  and  information  concerning 
the  messages.  The  time  period  message  memory 
means  is  provided  to  the  memory  means  for  storing 
information  concerning  messages  which  have  been 
received  during  a  fixed  time  period.  The  display  means 
displays  information  such  as  the  messages  which  have 
been  stored  in  the  memory  means.  The  input  means 
lets  the  user  input  information  such  as  a  selection  con- 
cerning  whether  the  user  intends  to  let  the  display 
means  display  all  the  messages  which  have  been 
stored  in  the  memory  means  or  the  messages  which 
have  been  received  during  the  fixed  time  period.  The 
control  means  executes  control  on  the  components  of 
the  radio  communication  device  such  as  display  of  the 
messages  on  the  display  means.  The  control  means 
reads  out  the  messages  which  have  been  received  dur- 
ing  the  fixed  time  period  from  the  memory  means  using 
the  information  stored  in  the  time  period  message  mem- 
ory  means  and  displays  the  messages  on  the  display 
means  if  the  user  intended  to  let  the  display  means  dis- 

play  the  messages  which  have  been  received  during  the 
fixed  time  period 
[001  3]  In  accordance  with  a  2nd  aspect  of  the  present 
invention,  in  the  1st  aspect,  the  control  means  executes 

5  the  display  of  the  messages  on  the  display  means 
according  to  a  first  display  operation  for  displaying  the 
messages  from  the  oldest  message  or  a  second  display 
operation  for  displaying  the  messages  from  the  newest 
message. 

10  [001  4]  In  accordance  with  a  3rd  aspect  of  the  present 
invention,  in  the  1st  aspect,  the  control  means  includes 
a  function  operation  setting  means,  a  time  control 
means,  a  display  control  means  and  a  message  mem- 
ory  management  means.  The  function  operation  setting 

15  means  sets  functions  of  the  radio  communication  device 
such  as  enable/disable  of  the  function  for  displaying  the 
messages  which  have  been  received  during  the  fixed 
time  period,  according  to  the  information  inputted  via 
the  input  means.  The  time  control  means  updates  and 

20  outputs  the  time  of  day  to  be  used  for  indicating  the 
reception  time  of  each  message.  The  display  control 
means  executes  control  of  the  display  of  messages  on 
the  display  means.  The  message  memory  management 
means  executes  management  of  storage  and  reading  of 

25  the  received  messages  in  the  memory  means.  The 
message  memory  management  means  stores  informa- 
tion  concerning  a  received  message  in  the  time  period 
message  memory  means  if  the  reception  time  of  the 
received  message  belongs  to  the  fixed  time  period. 

30  [001  5]  In  accordance  with  a  4th  aspect  of  the  present 
invention,  in  the  3rd  aspect,  the  memory  means 
includes  a  message  memory  means,  an  all  messages 
registered  memory  area  pointer  means,  a  time  period 
messages  registered  memory  area  pointer  means  and 

35  a  time  period  message  display  function  setting  register 
means.  The  message  memory  means  includes  a  plural- 
ity  of  message  memory  areas  corresponding  to  memory 
management  numbers.  Each  of  the  message  memory 
areas  can  store  one  of  the  received  messages,  a  recep- 

40  tion  address  of  the  message,  reception  date/time  data 
of  the  message,  a  first  directory  information  to  be  used 
for  indicating  the  order  of  reception  of  all  the  received 
messages,  and  a  second  directory  information  to  be 
used  for  indicating  the  order  of  reception  of  the  mes- 

45  sages  which  have  been  received  during  the  fixed  time 
period.  The  all  messages  registered  memory  area 
pointer  means  stores  a  memory  management  number 
(NEW)  of  one  of  the  message  memory  areas  that  stores 
the  newest  message  in  all  the  received  messages 

so  stored  in  the  message  memory  means  and/or  a  mem- 
ory  management  number  (OLD)  of  one  of  the  message 
memory  areas  that  stores  the  oldest  message  in  all  the 
received  messages  stored  in  the  message  memory 
means.  The  time  period  messages  registered  memory 

55  area  pointer  means  stores  a  memory  management 
number  (NEW)  of  one  of  the  message  memory  areas 
that  stores  the  newest  message  in  the  messages  which 
have  been  received  during  the  fixed  time  period  and 
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stored  in  the  message  memory  means  and/or  a  mem- 
ory  management  number  (OLD)  of  one  of  the  message 
memory  areas  that  stores  the  oldest  message  in  the 
messages  which  have  been  received  during  the  fixed 
time  period  and  stored  in  the  message  memory  means. 
The  time  period  message  display  function  setting  regis- 
ter  means  stores  the  enable/disable  of  the  function  for 
displaying  the  messages  which  have  been  received  dur- 
ing  the  fixed  time  period,  and  one  or  more  boundary 
times  for  defining  the  fixed  time  period. 
[001  6]  In  accordance  with  a  5th  aspect  of  the  present 
invention,  in  the  4th  aspect,  the  message  memory  man- 
agement  means  executes  reading  of  messages  to  be 
displayed  on  the  display  means  from  the  message 
memory  means,  by  referring  first  to  the  memory  man- 
agement  number  (NEW/OLD)  stored  in  the  time  period 
messages  registered  memory  area  pointer  means  or 
the  all  messages  registered  memory  area  pointer 
means  depending  on  the  enable/disable  of  the  function 
stored  in  the  time  period  message  display  function  set- 
ting  register  means,  reading  out  the  first  message  to  be 
displayed  from  a  message  memory  area  of  the  mes- 
sage  memory  means  designated  by  the  memory  man- 
agement  number  (NEW/OLD),  and  thereafter 
successively  reading  out  messages  from  the  message 
memory  means  by  referring  to  the  second  directory 
information  or  the  first  directory  information  depending 
on  the  enable/disable  of  the  function. 
[001  7]  In  accordance  with  a  6th  aspect  of  the  present 
invention,  in  the  4th  aspect,  the  first  directory  informa- 
tion  stored  in  a  message  memory  area  storing  a  partic- 
ular  message  includes  the  first  NEXT  information  and 
the  first  BACK  information.  The  first  NEXT  information 
indicates  the  memory  management  number  of  one  of 
the  message  memory  areas  that  stores  a  message  that 
was  received  just  before  the  particular  message,  and 
the  first  BACK  information  indicates  the  memory  man- 
agement  number  of  one  of  the  message  memory  areas 
that  stores  a  message  that  was  received  just  after  the 
particular  message.  The  second  directory  information 
stored  in  a  message  memory  area  storing  a  particular 
message  includes  the  second  NEXT  information  and 
the  second  BACK  information.  The  second  NEXT  infor- 
mation  indicates  the  memory  management  number  of 
one  of  the  message  memory  areas  that  stores  one  of 
the  messages  which  have  been  received  during  the 
fixed  time  period  that  was  received  before  the  particular 
message,  and  the  second  BACK  information  indicates 
the  memory  management  number  of  one  of  the  mes- 
sage  memory  areas  that  stores  one  of  the  messages 
which  have  been  received  during  the  fixed  time  period 
that  was  received  after  the  particular  message. 
[001  8]  In  accordance  with  a  7th  aspect  of  the  present 
invention,  in  the  6th  aspect,  the  message  memory  man- 
agement  means  executes  reading  of  messages  to  be 
displayed  on  the  display  means  from  the  message 
memory  means,  by  referring  first  to  the  memory  man- 
agement  number  (NEW/OLD)  stored  in  the  time  period 

messages  registered  memory  area  pointer  means  or 
the  all  messages  registered  memory  area  pointer 
means  depending  on  the  enable/disable  of  the  function 
stored  in  the  time  period  message  display  function  set- 

5  ting  register  means,  reading  out  the  first  message  to  be 
displayed  from  a  message  memory  area  of  the  mes- 
sage  memory  means  designated  by  the  memory  man- 
agement  number  (NEW/OLD),  and  thereafter 
successively  reading  out  messages  from  the  message 

io  memory  means  by  referring  to  the  NEXT  information  or 
the  BACK  information  of  the  second  directory  informa- 
tion  or  the  first  directory  information  depending  on  the 
enable/disable  of  the  function. 
[001  9]  In  accordance  with  an  8th  aspect  of  the  present 

15  invention,  in  the  4th  aspect,  the  message  memory  man- 
agement  means  judges  whether  an  unregistered  mes- 
sage  memory  area  exists  in  the  message  memory 
means  or  not  when  the  message  memory  management 
means  stores  a  received  message  in  the  message 

20  memory  means,  and  releases  a  message  memory  area 
of  the  message  memory  means  and  changes  the  mes- 
sage  memory  area  into  an  unregistered  message  mem- 
ory  area  if  no  unregistered  message  memory  area 
existed  in  the  message  memory  means. 

25  [0020]  In  accordance  with  a  9th  aspect  of  the  present 
invention,  in  the  4th  aspect,  the  control  means  further 
includes  a  time  match  judgment  means.  The  time  match 
judgment  means  judges  whether  or  not  the  time  of  day 
updated  and  outputted  by  the  time  control  means 

30  matches  a  specific  boundary  time  stored  in  the  time 
period  message  display  function  setting  register  means, 
and  lets  the  message  memory  management  means 
clear  the  second  directory  information  and  start  new 
relating  using  new  second  directory  information  if  the 

35  time  of  day  matched  the  specific  boundary  time. 
[0021  ]  In  accordance  with  a  1  0th  aspect  of  the  present 
invention,  in  the  4th  aspect,  the  time  period  message 
display  function  setting  register  means  stores  a  bound- 
ary  time  so  as  to  define  the  fixed  time  period  as  a  time 

40  period  from  the  boundary  time  to  24  hours  after  the  time 
period. 
[0022]  In  accordance  with  an  11th  aspect  of  the 
present  invention,  in  the  4th  aspect,  the  time  period 
message  display  function  setting  register  means  stores 

45  two  boundary  times  so  as  to  define  the  fixed  time  period 
as  a  time  period  between  the  two  boundary  times. 
[0023]  In  accordance  with  a  1  2th  aspect  of  the  present 
invention,  in  the  5th  aspect,  the  messages  read  out  from 
the  message  memory  means  by  the  message  memory 

so  management  means  are  displayed  on  the  display 
means  at  the  same  time. 
[0024]  In  accordance  with  a  1  3th  aspect  of  the  present 
invention,  in  the  5th  aspect,  the  message  read  out  from 
the  message  memory  means  by  the  message  memory 

55  management  means  is  displayed  on  the  display  means 
with  the  reception  date/time  data  of  the  message. 
[0025]  In  accordance  with  a  1  4th  aspect  of  the  present 
invention,  in  the  5th  aspect,  the  message  read  out  from 

4 
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the  message  memory  means  by  the  message  memory 
management  means  is  displayed  on  the  display  means 
with  the  reception  address  and  the  reception  date/time 
data  of  the  message. 
[0026]  In  accordance  with  a  1  5th  aspect  of  the  present  s 
invention,  in  the  3rd  aspect,  a  general  message  mem- 
ory  means  of  the  memory  means  stores  the  messages 
received  and  extracted  by  the  radio  reception  means  in 
order  of  reception,  and  the  time  period  message  mem- 
ory  means  stores  the  messages  received  during  the  10 
fixed  time  period  in  order  of  reception,  as  the  informa- 
tion  concerning  the  messages  which  have  been 
received  during  the  fixed  time  period. 
[0027]  In  accordance  with  a  1  6th  aspect  of  the  present 
invention,  in  the  15th  aspect,  the  message  memory  is 
management  means  executes  reading  of  messages  to 
be  displayed  on  the  display  means,  by  successively 
reading  out  the  messages  which  have  been  received 
during  the  fixed  time  period  and  stored  in  the  time 
period  message  memory  means  or  the  received  mes-  20 
sages  stored  in  the  general  message  memory  means 
depending  on  the  enable/disable  of  the  function  for  dis- 
playing  the  messages  which  have  been  received  during 
the  fixed  time  period  which  has  been  set  by  the  function 
operation  setting  means.  25 
[0028]  In  accordance  with  a  1  7th  aspect  of  the  present 
invention,  in  the  15th  aspect,  the  control  means  further 
includes  a  time  match  judgment  means.  The  time  match 
judgment  means  judges  whether  or  not  the  time  of  day 
updated  and  outputted  by  the  time  control  means  30 
matches  a  specific  boundary  time,  and  lets  the  mes- 
sage  memory  management  means  initialize  the  time 
period  message  memory  means  if  the  time  of  day 
matched  the  specific  boundary  time. 
[0029]  In  accordance  with  an  18th  aspect  of  the  35 
present  invention,  in  the  15th  aspect,  the  fixed  time 
period  is  a  time  period  from  a  boundary  time  to  24  hours 
after  the  time  period. 
[0030]  In  accordance  with  a  1  9th  aspect  of  the  present 
invention,  in  the  15th  aspect,  the  fixed  time  period  is  a  40 
time  period  between  two  boundary  times. 
[0031  ]  In  accordance  with  a  20th  aspect  of  the  present 
invention,  in  the  16th  aspect,  the  messages  read  out 
from  the  time  period  message  memory  means  or  the 
general  message  memory  means  by  the  message  45 
memory  management  means  are  displayed  on  the  dis- 
play  means  at  the  same  time. 
[0032]  In  accordance  with  a  21  st  aspect  of  the  present 
invention,  in  the  1st  aspect,  two  or  more  time  period 
message  memory  means  are  provided  so  that  the  user  so 
can  set  two  or  more  types  of  fixed  time  periods  and 
make  a  selection  from  display  modes  corresponding  to 
each  of  the  time  periods. 
[0033]  In  accordance  with  a  22nd  aspect  of  the 
present  invention,  in  the  1st  aspect,  the  radio  communi-  ss 
cation  device  further  comprises  an  informing  means  for 
informing  the  user  of  the  reception  of  the  message  by 
making  a  beep,  blinking,  etc. 

[0034]  In  accordance  with  a  23rd  aspect  of  the  present 
invention,  in  the  1st  aspect,  the  radio  communication 
device  is  a  radio  selective  calling  receiver  such  as  a 
pager. 
[0035]  In  accordance  with  a  24th  aspect  of  the  present 
invention,  there  is  provided  a  message  display  method 
for  a  radio  communication  device  which  is  provided  with 
functions  for  receiving  messages  via  radio  and  display- 
ing  the  received  messages.  The  message  display 
method  comprises  a  radio  reception  step,  a  memory 
step,  a  time  period  message  memory  step,  a  display 
step,  an  input  step,  a  control  step  and  a  time  range  mes- 
sage  display  step.  In  the  radio  reception  step,  a  radio 
reception  means  receives  a  selective  calling  signal  via 
an  antenna  and  extracts  a  message  that  has  been 
addressed  to  the  radio  communication  device  from  the 
selective  calling  signal.  In  the  memory  step,  a  memory 
means  stores  the  message  received  and  extracted  in 
the  radio  reception  step  and  information  concerning  the 
message.  In  the  time  period  message  memory  step,  a 
time  period  message  memory  means  which  is  provided 
to  the  memory  means  stores  information  concerning  the 
message  received  and  extracted  in  the  radio  reception 
step,  if  the  message  has  been  received  during  a  fixed 
time  period.  In  the  display  step,  a  display  means  dis- 
plays  information  such  as  the  messages  which  have 
been  stored  in  the  memory  means.  In  the  input  step,  an 
input  means  lets  the  user  input  information  such  as  a 
selection  concerning  whether  the  user  intends  to  let  the 
display  means  display  all  the  messages  which  have 
been  stored  in  the  memory  means  or  the  messages 
which  have  been  received  during  the  fixed  time  period. 
In  the  control  step,  a  control  means  executes  control  on 
the  components  of  the  radio  communication  device 
such  as  display  of  the  messages  on  the  display  means. 
The  time  range  message  display  step  is  included  in  the 
control  step.  In  the  time  range  message  display  step, 
the  control  means  reads  out  the  messages  which  have 
been  received  during  the  fixed  time  period  from  the 
memory  means  using  the  information  stored  in  the  time 
period  message  memory  means  and  displays  the  mes- 
sages  on  the  display  means  if  the  user  intended  in  the 
input  step  to  let  the  display  means  display  the  mes- 
sages  which  have  been  received  during  the  fixed  time 
period 
[0036]  In  accordance  with  a  25th  aspect  of  the  present 
invention,  in  the  24th  aspect,  the  control  means  exe- 
cutes  the  display  of  the  messages  on  the  display  means 
according  to  a  first  display  operation  for  displaying  the 
messages  from  the  oldest  message  or  a  second  display 
operation  for  displaying  the  messages  from  the  newest 
message. 
[0037]  In  accordance  with  a  26th  aspect  of  the  present 
invention,  in  the  24th  aspect,  the  control  step  executed 
by  the  control  means  includes  a  function  operation  set- 
ting  step,  a  time  control  step,  a  display  control  step  and 
a  message  memory  management  step.  In  the  function 
operation  setting  step,  a  function  operation  setting 
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means  of  the  control  means  sets  functions  of  the  radio 
communication  device  such  as  enable/disable  of  the 
function  for  displaying  the  messages  which  have  been 
received  during  the  fixed  time  period,  according  to  the 
information  inputted  in  the  input  step  via  the  input 
means.  In  the  time  control  step,  a  time  control  means  of 
the  control  means  updates  and  outputs  the  time  of  day 
to  be  used  for  indicating  the  reception  time  of  each  mes- 
sage.  In  the  display  control  step,  a  display  control 
means  of  the  control  means  executes  control  of  the  dis- 
play  of  messages  on  the  display  means.  In  the  message 
memory  management  step,  a  message  memory  man- 
agement  means  of  the  control  means  executes  man- 
agement  of  storage  and  reading  of  the  received 
messages  in  the  memory  means.  The  message  mem- 
ory  management  means  stores  information  concerning 
a  received  message  in  the  time  period  message  mem- 
ory  means  if  the  reception  time  of  the  received  message 
belongs  to  the  fixed  time  period. 
[0038]  In  accordance  with  a  27th  aspect  of  the  present 
invention,  in  the  26th  aspect,  the  memory  means  for 
executing  the  memory  step  includes  a  message  mem- 
ory  means,  an  all  messages  registered  memory  area 
pointer  means,  a  time  period  messages  registered 
memory  area  pointer  means  and  a  time  period  mes- 
sage  display  function  setting  register  means.  The  mes- 
sage  memory  means  includes  a  plurality  of  message 
memory  areas  corresponding  to  memory  management 
numbers.  Each  of  the  memory  areas  can  store  one  of 
the  received  messages,  a  reception  address  of  the 
message,  reception  date/time  data  of  the  message,  a 
first  directory  information  to  be  used  for  indicating  the 
order  of  reception  of  all  the  received  messages,  and  a 
second  directory  information  to  be  used  for  indicating 
the  order  of  reception  of  the  messages  which  have  been 
received  during  the  fixed  time  period.  The  all  messages 
registered  memory  area  pointer  means  stores  a  mem- 
ory  management  number  (NEW)  of  one  of  the  message 
memory  areas  that  stores  the  newest  message  in  all  the 
received  messages  stored  in  the  message  memory 
means  and/or  a  memory  management  number  (OLD)  of 
one  of  the  message  memory  areas  that  stores  the  old- 
est  message  in  all  the  received  messages  stored  in  the 
message  memory  means.  The  time  period  messages 
registered  memory  area  pointer  means  stores  a  mem- 
ory  management  number  (NEW)  of  one  of  the  message 
memory  areas  that  stores  the  newest  message  in  the 
messages  which  have  been  received  during  the  fixed 
time  period  and  stored  in  the  message  memory  means 
and/or  a  memory  management  number  (OLD)  of  one  of 
the  message  memory  areas  that  stores  the  oldest  mes- 
sage  in  the  messages  which  have  been  received  during 
the  fixed  time  period  and  stored  in  the  message  mem- 
ory  means.  The  time  period  message  display  function 
setting  register  means  stores  the  enable/disable  of  the 
function  for  displaying  the  messages  which  have  been 
received  during  the  fixed  time  period,  and  one  or  more 
boundary  times  for  defining  the  fixed  time  period. 

[0039]  In  accordance  with  a  28th  aspect  of  the  present 
invention,  in  the  27th  aspect,  reading  of  messages  to  be 
displayed  on  the  display  means  from  the  message 
memory  means  in  the  message  memory  management 

5  step  is  executed  by  the  message  memory  management 
means,  by  referring  first  to  the  memory  management 
number  (NEW/OLD)  stored  in  the  time  period  mes- 
sages  registered  memory  area  pointer  means  or  the  all 
messages  registered  memory  area  pointer  means 

10  depending  on  the  enable/disable  of  the  function  stored 
in  the  time  period  message  display  function  setting  reg- 
ister  means,  reading  out  the  first  message  to  be  dis- 
played  from  a  message  memory  area  of  the  message 
memory  means  designated  by  the  memory  manage- 

15  ment  number  (NEW/OLD),  and  thereafter  successively 
reading  out  messages  from  the  message  memory 
means  by  referring  to  the  second  directory  information 
or  the  first  directory  information  depending  on  the  ena- 
ble/disable  of  the  function. 

20  [0040]  In  accordance  with  a  29th  aspect  of  the  present 
invention,  in  the  27th  aspect,  the  first  directory  informa- 
tion  stored  in  a  message  memory  area  storing  a  partic- 
ular  message  includes  the  first  NEXT  information  and 
the  first  BACK  information.  The  first  NEXT  information 

25  indicates  the  memory  management  number  of  one  of 
the  message  memory  areas  that  stores  a  message  that 
was  received  just  before  the  particular  message,  and 
the  first  BACK  information  indicates  the  memory  man- 
agement  number  of  one  of  the  message  memory  areas 

30  that  stores  a  message  that  was  received  just  after  the 
particular  message.  The  second  directory  information 
stored  in  a  message  memory  area  storing  a  particular 
message  includes  the  second  NEXT  information  and 
the  second  BACK  information.  The  second  NEXT  infor- 

35  mation  indicates  the  memory  management  number  of 
one  of  the  message  memory  areas  that  stores  one  of 
the  messages  which  have  been  received  during  the 
fixed  time  period  that  was  received  before  the  particular 
message,  and  the  second  BACK  information  indicates 

40  the  memory  management  number  of  one  of  the  mes- 
sage  memory  areas  that  stores  one  of  the  messages 
which  have  been  received  during  the  fixed  time  period 
that  was  received  after  the  particular  message. 
[0041  ]  In  accordance  with  a  30th  aspect  of  the  present 

45  invention,  in  the  29th  aspect,  reading  of  messages  to  be 
displayed  on  the  display  means  from  the  message 
memory  means  in  the  message  memory  management 
step  is  executed  by  the  message  memory  management 
means,  by  referring  first  to  the  memory  management 

so  number  (NEW/OLD)  stored  in  the  time  period  mes- 
sages  registered  memory  area  pointer  means  or  the  all 
messages  registered  memory  area  pointer  means 
depending  on  the  enable/disable  of  the  function  stored 
in  the  time  period  message  display  function  setting  reg- 

55  ister  means,  reading  out  the  first  message  to  be  dis- 
played  from  a  message  memory  area  of  the  message 
memory  means  designated  by  the  memory  manage- 
ment  number  (NEW/OLD),  and  thereafter  successively 
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reading  out  messages  from  the  message  memory 
means  by  referring  to  the  NEXT  information  or  the 
BACK  information  of  the  second  directory  information  or 
the  first  directory  information  depending  on  the  ena- 
ble/disable  of  the  function. 
[0042]  In  accordance  with  a  31  st  aspect  of  the  present 
invention,  in  the  27th  aspect,  the  message  memory 
management  means  judges  whether  an  unregistered 
message  memory  area  exists  in  the  message  memory 
means  or  not  when  the  message  memory  management 
means  stores  a  received  message  in  the  message 
memory  means,  and  releases  a  message  memory  area 
of  the  message  memory  means  and  changes  the  mes- 
sage  memory  area  into  an  unregistered  message  mem- 
ory  area  if  no  unregistered  message  memory  area 
existed  in  the  message  memory  means. 
[0043]  In  accordance  with  a  32nd  aspect  of  the 
present  invention,  in  the  27th  aspect,  the  control  step 
executed  by  the  control  means  further  includes  a  time 
match  judgment  step.  In  the  time  match  judgment  step, 
a  time  match  judgment  means  of  the  control  means 
judges  whether  or  not  the  time  of  day  updated  and  out- 
putted  by  the  time  control  means  in  the  time  control  step 
matches  a  specific  boundary  time  stored  in  the  time 
period  message  display  function  setting  register  means, 
and  lets  the  message  memory  management  means 
clear  the  second  directory  information  and  start  new 
relating  using  new  second  directory  information  if  the 
time  of  day  matched  the  specific  boundary  time. 
[0044]  In  accordance  with  a  33rd  aspect  of  the  present 
invention,  in  the  27th  aspect,  a  boundary  for  defining  the 
fixed  time  period  as  a  time  period  from  the  boundary 
time  to  24  hours  after  the  time  period  is  stored  in  the 
time  period  message  display  function  setting  register 
means. 
[0045]  In  accordance  with  a  34th  aspect  of  the  present 
invention,  in  the  27th  aspect,  two  boundary  times  for 
defining  the  fixed  time  period  as  a  time  period  between 
the  two  boundary  times  are  stored  in  the  time  period 
message  display  function  setting  register  means. 
[0046]  In  accordance  with  a  35th  aspect  of  the  present 
invention,  in  the  28th  aspect,  the  messages  read  out 
from  the  message  memory  means  by  the  message 
memory  management  means  are  displayed  on  the  dis- 
play  means  at  the  same  time. 
[0047]  In  accordance  with  a  36th  aspect  of  the  present 
invention,  in  the  28th  aspect,  the  message  read  out 
from  the  message  memory  means  by  the  message 
memory  management  means  is  displayed  on  the  dis- 
play  means  with  the  reception  date/time  data  of  the 
message. 
[0048]  In  accordance  with  a  37th  aspect  of  the  present 
invention,  in  the  28th  aspect,  the  message  read  out 
from  the  message  memory  means  by  the  message 
memory  management  means  is  displayed  on  the  dis- 
play  means  with  the  reception  address  and  the  recep- 
tion  date/time  data  of  the  message. 
[0049]  In  accordance  with  a  38th  aspect  of  the  present 

invention,  in  the  26th  aspect,  the  messages  received 
and  extracted  by  the  radio  reception  means  in  the  radio 
reception  step  are  stored  in  a  general  message  memory 
means  of  the  memory  means  in  order  of  reception,  and 

5  the  messages  received  during  the  fixed  time  period  are 
stored  in  the  time  period  message  memory  means  in 
order  of  reception,  as  the  information  concerning  the 
messages  which  have  been  received  during  the  fixed 
time  period. 

10  [0050]  In  accordance  with  a  39th  aspect  of  the  present 
invention,  in  the  38th  aspect,  reading  of  messages  to  be 
displayed  on  the  display  means  is  executed  in  the  mes- 
sage  memory  management  step  by  the  message  mem- 
ory  management  means,  by  successively  reading  out 

15  the  messages  which  have  been  received  during  the 
fixed  time  period  and  stored  in  the  time  period  message 
memory  means  or  the  received  messages  stored  in  the 
general  message  memory  means  depending  on  the 
enable/disable  of  the  function  for  displaying  the  mes- 

20  sages  which  have  been  received  during  the  fixed  time 
period  which  has  been  set  in  the  function  operation  set- 
ting  step. 
[0051  ]  In  accordance  with  a  40th  aspect  of  the  present 
invention,  in  the  38th  aspect,  the  control  step  executed 

25  by  the  control  means  further  includes  a  time  match 
judgment  step.  In  the  time  match  judgment  step,  a  time 
match  judgment  means  of  the  control  means  judges 
whether  or  not  the  time  of  day  updated  and  outputted  by 
the  time  control  means  in  the  time  control  step  matches 

30  a  specific  boundary  time,  and  lets  the  message  memory 
management  means  initialize  the  time  period  message 
memory  means  if  the  time  of  day  matched  the  specific 
boundary  time. 
[0052]  In  accordance  with  a  41  st  aspect  of  the  present 

35  invention,  in  the  38th  aspect,  the  fixed  time  period  is  a 
time  period  from  a  boundary  time  to  24  hours  after  the 
time  period. 
[0053]  In  accordance  with  a  42nd  aspect  of  the 
present  invention,  in  the  38th  aspect,  the  fixed  time 

40  period  is  a  time  period  between  two  boundary  times. 
[0054]  In  accordance  with  a  43rd  aspect  of  the  present 
invention,  in  the  39th  aspect,  the  messages  read  out 
from  the  time  period  message  memory  means  or  the 
general  message  memory  means  by  the  message 

45  memory  management  means  are  displayed  on  the  dis- 
play  means  at  the  same  time. 
[0055]  In  accordance  with  a  44th  aspect  of  the  present 
invention,  in  the  24th  aspect,  two  or  more  time  period 
message  memory  means  are  provided  for  the  time 

so  period  message  memory  step  so  that  the  user  can  set 
two  or  more  types  of  fixed  time  periods  and  make  a 
selection  from  display  modes  corresponding  to  each  of 
the  time  periods. 
[0056]  In  accordance  with  a  45th  aspect  of  the  present 

55  invention,  in  the  24th  aspect,  the  message  display 
method  further  comprises  an  informing  step  in  which  an 
informing  means  informs  the  user  of  the  reception  of  the 
message  by  making  a  beep,  blinking,  etc. 
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[0057]  In  accordance  with  a  46th  aspect  of  the  present 
invention,  in  the  24th  aspect,  the  radio  communication 
device  is  a  radio  selective  calling  receiver  such  as  a 
pager. 
[0058]  The  objects  and  features  of  the  present  inven- 
tion  will  become  more  apparent  from  the  consideration 
of  the  following  detailed  description  taken  in  conjunction 
with  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  block  diagram  showing  the  composition  of 
a  radio  selective  calling  receiver  as  a  radio  commu- 
nication  device  according  to  an  embodiment  of  the 
present  invention; 
Fig.  2  is  a  schematic  diagram  showing  an  example 
of  information  which  is  stored  in  a  memory  section 
of  the  radio  selective  calling  receiver  of  Fig.  1  ; 
Fig.3A  through  Fig.4C  are  schematic  diagrams  for 
explaining  the  operation  of  a  message  memory 
management  section  of  the  radio  selective  calling 
receiver  of  Fig.1  for  message  registration; 
Fig.  5  is  a  schematic  diagram  showing  the  statuses 
of  a  message  memory,  an  all  messages  registered 
memory  area  pointer  and  an  unregistered  memory 
area  pointer  of  the  radio  selective  calling  receiver  of 
Fig.  1  as  the  result  of  the  operations  shown  in 
Fig.3A  through  Fig.4C; 
Fig.  6  is  a  schematic  diagram  showing  the  result  of 
the  message  registration; 
Figs.  7  through  8C  are  schematic  diagrams  for 
explaining  the  operation  of  the  message  memory 
management  section  for  memory  area  release 
(message  deletion); 
Fig.  9  is  a  flow  chart  showing  a  first  example  of  the 
operation  of  a  control  section  of  the  radio  selective 
calling  receiver  of  Fig.1  for  registering  a  received 
message  in  the  message  memory; 
Fig.  10  is  a  flow  chart  showing  a  second  example  of 
the  operation  of  the  control  section  for  registering  a 
received  message  in  the  message  memory; 
Fig.1  1  is  a  flow  chart  showing  the  operation  of  the 
control  section  concerning  update  of  the  time; 
Fig.  12  is  a  flow  chart  showing  the  operation  of  the 
control  section  for  reading  out  messages  from  the 
message  memory; 
Figs.  1  3A  and  1  3B  are  schematic  diagrams  showing 
examples  of  display  on  a  display  section  of  the 
radio  selective  calling  receiver  of  Fig.1,  in  which 
Fig.13A  shows  a  case  where  all  the  received  mes- 
sages  are  displayed  and  Fig.13B  shows  a  case 
where  today's  messages  are  displayed;  and 
Fig.  14  is  a  schematic  diagram  showing  an  example 
of  information  which  is  stored  in  a  memory  section 
of  another  radio  communication  device  according  to 
the  present  invention. 

[0059]  Referring  now  to  the  drawings,  a  description 
will  be  given  in  detail  of  preferred  embodiments  in 
accordance  with  the  present  invention. 

[0060]  Fig.  1  is  a  block  diagram  showing  the  composi- 
tion  of  a  radio  selective  calling  receiver  as  a  radio  com- 
munication  device  according  to  an  embodiment  of  the 
present  invention.  Referring  to  Fig.1,  the  radio  selective 

5  calling  receiver  of  this  embodiment  comprises  an 
antenna  1  1  for  receiving  selective  calling  signals  which 
are  transmitted  by  radio  base  stations,  a  radio  reception 
section  12  for  receiving  the  selective  calling  signal  via 
the  antenna  1  1  ,  extracting  a  selective  calling  number 

10  from  the  selective  calling  signal,  and  extracting  mes- 
sage  information  from  the  selective  calling  signal  if  the 
extracted  selective  calling  number  matches  one  of 
selective  calling  numbers  of  the  radio  selective  calling 
receiver,  a  control  section  13  for  controlling  components 

15  of  the  radio  selective  calling  receiver,  an  input  section 
14  for  letting  the  user  of  the  radio  selective  calling 
receiver  input  information  such  as  enable/disable  of 
functions,  a  display  section  15  for  displaying  information 
such  as  received  messages,  menus,  etc.,  an  informing 

20  section  16  for  informing  the  user  of  reception  of  a  mes- 
sage  by  making  a  beep  etc.,  and  a  memory  section  17 
for  storing  information  such  as  received  messages. 
[0061  ]  The  control  section  1  3  is  realized  by,  for  exam- 
ple,  a  microprocessor  unit  which  is  composed  of  a  CPU 

25  (Central  Processing  Unit),  ROM  (Read  Only  Memory), 
RAM  (Random  Access  Memory),  etc.  The  input  section 
14  includes  number  keys  etc.  for  letting  the  user  input 
data.  The  display  section  15  is  realized  by,  for  example, 
an  LCD  (Liquid  Crystal  Display).  The  informing  section 

30  16  is  realized  by  a  speaker,  an  LED  (Light  Emitting 
Diode)  etc.  The  memory  section  17  is  realized  by  RAM 
etc. 
[0062]  The  control  section  13  shown  in  Fig.1  includes 
a  function  operation  setting  section  131,  a  message 

35  memory  management  section  132,  a  display  control 
section  133,  a  time  match  judgment  section  134,  and  a 
time  control  section  1  35.  Data  outputted  by  the  function 
operation  setting  section  131  is  supplied  to  the  mes- 
sage  memory  management  section  132,  the  display 

40  control  section  133  and  the  time  match  judgment  sec- 
tion  134.  Data  outputted  by  the  time  control  section  135 
is  supplied  to  the  time  match  judgment  section  134. 
[0063]  The  above  components  of  the  control  section 
13  operate  as  follows.  The  function  operation  setting 

45  section  131  receives  the  result  of  a  selection  input  by 
the  user  (whether  the  user  intends  to  enable  or  disable 
a  function  operation  of  the  radio  selective  calling 
receiver  such  as  a  today's  message  display  function 
which  will  be  described  later)  from  the  input  section  14  , 

so  and  informs  the  message  memory  management  section 
132,  the  display  control  section  133  and  the  time  match 
judgment  section  134  about  the  selection  input  (enable/ 
disable).  The  function  operation  setting  section  131  also 
receives  a  boundary  time  which  is  inputted  by  the  user 

55  to  the  input  section  14,  and  sends  the  boundary  time 
information  to  the  time  match  judgment  section  134. 
[0064]  The  message  memory  management  section 
132  is  supplied  with  a  received  message  from  the  radio 
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reception  section  12,  and  stores  the  message  and  infor- 
mation  concerning  the  message  in  a  message  memory 
area  of  the  memory  section  17.  Further,  if  a  selection 
input  of  the  user  concerning  enable/disable  of  a  function 
for  displaying  messages  which  have  been  received  dur-  5 
ing  a  fixed  time  period  was  "enable",  the  message  mem- 
ory  management  section  132  judges  whether  or  not  the 
reception  time  (i.e.  the  time  when  the  message  was 
received)  is  within  the  fixed  time  period  (today  etc.),  and 
relates  the  received  message  to  other  messages  which  w 
have  been  received  during  the  time  period,  as  will  be 
described  later. 
[0065]  The  display  control  section  133  receives  a 
message  display  request  by  the  user  from  the  input  sec- 
tion  1  4,  and  displays  messages  on  the  display  section  15 
15  according  to  the  message  display  request.  For 
example,  if  the  message  display  request  by  the  user 
was  a  request  to  display  messages  which  have  been 
received  during  the  fixed  time  period  (today,  for  exam- 
ple),  the  display  control  section  133  displays  messages  20 
which  have  been  received  during  the  time  period  on  the 
display  section  15,  according  to  the  relationship  which 
has  been  given  by  the  message  memory  management 
section  1  32  to  the  messages  which  have  been  received 
during  the  fixed  time  period.  If  the  message  display  25 
request  by  the  user  was  a  request  to  display  all  the 
received  messages,  the  display  control  section  1  33  dis- 
plays  all  the  messages  on  the  display  section  15,  in 
order  of  reception  (from  the  oldest  message)  or  from  the 
newest  message.  30 
[0066]  Incidentally,  while  "today"  is  employed  in  this 
embodiment  as  the  fixed  time  period  (span),  various 
types  of  time  periods  can  be  employed  as  the  fixed  time 
period.  For  example,  the  fixed  time  period  can  be  "9 
a.m.  to  5  p.m.",  "predetermined  10  minutes  in  each  35 
hour",  "9  a.m.  to  10  a.m.  and  4  p.m.  to  5  p.m.",  etc. 
[0067]  The  aforementioned  "boundary  time"  is  used 
for  defining  the  "today".  The  "today"  starts  at  the  bound- 
ary  time  and  ends  24  hours  after  the  boundary  time.  In 
other  words,  a  new  "today"  starts  at  the  boundary  time.  40 
[0068]  The  time  control  section  135  executes  update 
of  the  time  of  day  (i.e.  the  present  time).  The  time  match 
judgment  section  134  judges  whether  the  time  of  day 
updated  by  the  time  control  section  135  matches  (i.e.  is 
equal  to)  the  boundary  time  or  not.  If  the  time  matched,  45 
the  relationship  between  today's  messages  (i.e.  the 
relationship  which  have  been  given  to  the  messages 
which  have  been  received  today  (during  the  fixed  time 
period))  is  initialized  (cleared),  and  a  new  relating 
between  new  today's  messages  is  started  by  the  mes-  so 
sage  memory  management  section  132. 
[0069]  In  the  following,  the  operation  of  the  radio 
selective  calling  receiver  of  Fig.  1  will  be  described  in 
detail. 
[0070]  Fig.  2  is  a  schematic  diagram  showing  an  55 
example  of  information  which  is  stored  in  the  memory 
section  17.  Referring  to  Fig.2,  the  memory  section  17 
includes  a  message  memory  21  ,  an  all  messages  regis- 

tered  memory  area  pointer  22,  an  unregistered  memory 
area  pointer  23,  a  today's  messages  registered  memory 
area  pointer  24,  and  a  today's  message  display  setting 
register  25. 
[0071  ]  The  message  memory  21  stores  received  mes- 
sage  data,  reception  date/time  data,  directory  #1  infor- 
mation  and  directory  #2  information,  with  respect  to 
each  memory  management  number.  Each  of  the  mem- 
ory  management  numbers  corresponds  to  a  memory 
address  in  the  message  memory  21,  and  is  used  for 
indicating  or  designating  a  memory  address  in  the  mes- 
sage  memory  21. 
[0072]  The  received  message  data  includes  a  recep- 
tion  address  and  a  received  message.  The  reception 
date/time  data  includes,  for  example,  the 
month/day/hour/minute  of  the  time  when  the  message 
was  received. 
[0073]  The  directory  #1  information  relates  all  the 
received  messages  and  unregistered  (unused)  memory 
areas  by  "BACK"  and  "NEXT"  of  the  memory  manage- 
ment  numbers.  Concretely,  in  the  "BACK"  of  the  direc- 
tory  #1  information  of  a  particular  message,  the 
memory  management  number  of  a  message  which  was 
received  just  after  the  particular  message  is  stored.  On 
the  other  hand,  the  memory  management  number  of  a 
message  which  was  received  just  before  the  particular 
message  is  stored  in  the  "NEXT"  of  the  directory  #1 
information  of  the  particular  message.  Therefore,  the 
"NEXT"  and  "BACK"  means  the  order  of  message  dis- 
play  in  the  case  where  the  messages  are  displayed  from 
the  newest  message.  The  newest  message  does  not 
have  its  "BACK",  and  the  oldest  message  in  the  mes- 
sage  memory  21  does  not  have  its  "NEXT".  Therefore, 
data  "FF"  indicating  the  end  of  message  data  is  stored 
in  the  "BACK"  of  the  newest  message  and  the  "NEXT" 
of  the  oldest  message.  The  directory  #1  information 
also  relates  unregistered  memory  areas  similarly  using 
the  "BACK"  and  "NEXT". 
[0074]  The  directory  #2  information  relates  today's 
messages  (i.e.  messages  received  today)  by  "BACK" 
and  "NEXT"  of  the  memory  management  numbers,  sim- 
ilarly  to  the  directory  #1  information.  Concretely,  the 
memory  management  number  of  a  today's  message 
which  was  received  after  a  particular  today's  message 
is  stored  in  the  "BACK"  of  the  directory  #2  information  of 
the  particular  today's  message,  and  the  memory  man- 
agement  number  of  a  today's  message  which  was 
received  before  the  particular  today's  message  is  stored 
in  the  "NEXT"  of  the  directory  #2  information  of  the  par- 
ticular  today's  message.  The  newest  today's  message 
does  not  have  its  "BACK",  and  the  oldest  today's  mes- 
sage  in  the  message  memory  21  does  not  have  its 
"NEXT".  Therefore,  data  "FF"  indicating  the  end  of 
today's  message  data  is  stored  in  the  "BACK"  of  the 
newest  today's  message  and  the  "NEXT"  of  the  oldest 
today's  message. 
[0075]  The  all  messages  registered  memory  area 
pointer  22,  the  unregistered  memory  area  pointer  23 
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and  the  today's  messages  registered  memory  area 
pointer  24  store  the  memory  management  number 
(NEW)  of  the  newest  message  and  the  memory  man- 
agement  number  (OLD)  of  the  oldest  message,  with 
respect  to  each  relationship.  Concretely,  the  all  mes- 
sages  registered  memory  area  pointer  22  stores  the 
memory  management  numbers  (NEW  and  OLD)  of  the 
memory  areas  for  the  newest  message  and  the  oldest 
message  in  the  message  memory  21.  If  "FF"s  are 
stored  in  the  "NEW"  and  "OLD"  of  the  all  messages  reg- 
istered  memory  area  pointer  22,  it  means  that  there  is 
no  message  in  the  message  memory  21  .  The  unregis- 
tered  memory  area  pointer  23  stores  the  memory  man- 
agement  numbers  (NEW  and  OLD)  of  the  newest 
unregistered  (unused)  memory  area  and  the  oldest 
unregistered  (unused)  memory  area  according  to  the 
directory  #1  information.  If  "FF"s  are  stored  in  the 
"NEW"  and  "OLD"  of  the  unregistered  memory  area 
pointer  23,  it  means  that  there  is  no  unregistered 
(unused)  memory  area  in  the  message  memory  21  .  The 
today's  messages  registered  memory  area  pointer  24 
stores  the  memory  management  numbers  (NEW  and 
OLD)  of  the  memory  areas  for  the  newest  today's  mes- 
sage  and  the  oldest  today's  message  in  the  message 
memory  21  .  If  "FF"s  are  stored  in  the  "NEW"  and  "OLD" 
of  the  today's  messages  registered  memory  area 
pointer  24,  it  means  that  there  is  no  today's  message  in 
the  message  memory  21  . 
[0076]  For  example,  referring  to  the  all  messages  reg- 
istered  memory  area  pointer  22  shown  in  Fig.2,  a  mem- 
ory  management  number  "6"  is  stored  in  the  "NEW", 
since  a  memory  area  having  the  memory  management 
number  "6"  stores  the  newest  message.  On  the  other 
hand,  a  memory  management  number  "5"  is  stored  in 
the  "OLD",  since  a  memory  area  having  the  memory 
management  number  "5"  stores  the  oldest  message. 
Referring  to  the  unregistered  memory  area  pointer  23 
shown  in  Fig.2,  a  memory  management  number  "7"  is 
stored  in  the  "NEW",  since  a  memory  area  having  the 
memory  management  number  "7"  is  the  newest  unreg- 
istered  memory  area  according  to  the  directory  #1  infor- 
mation.  On  the  other  hand,  a  memory  management 
number  "9"  is  stored  in  the  "OLD",  since  a  memory  area 
having  the  memory  management  number  "9"  is  the  old- 
est  unregistered  memory  area  according  to  the  direc- 
tory  #1  information.  Referring  to  the  today's  messages 
registered  memory  area  pointer  24  shown  in  Fig.2,  a 
memory  management  number  "6"  is  stored  in  the 
"NEW",  since  a  memory  area  having  the  memory  man- 
agement  number  "6"  stores  the  newest  today's  mes- 
sage.  On  the  other  hand,  a  memory  management 
number  "0"  is  stored  in  the  "OLD",  since  a  memory  area 
having  the  memory  management  number  "0"  stores  the 
oldest  today's  message. 
[0077]  Therefore,  when  all  the  received  messages 
stored  in  the  message  memory  21  are  read  out  starting 
from  the  newest  message,  the  "NEW"  of  the  all  mes- 
sages  registered  memory  area  pointer  22  is  first 

referred  to,  in  order  to  read  out  the  newest  message  in 
the  message  memory  21  first.  In  order  to  read  the  next 
message,  the  "NEXT"  of  the  directory  #1  information  of 
the  newest  message  (i.e.  the  current  message)  is 

5  referred  to  next,  and  thereby  a  message  stored  in  a 
memory  area  corresponding  to  the  memory  manage- 
ment  number  "NEXT"  is  read  out.  On  the  other  hand, 
when  all  the  messages  stored  in  the  message  memory 
21  are  read  out  in  order  of  reception  (starting  from  the 

10  oldest  message),  the  "OLD"  of  the  all  messages  regis- 
tered  memory  area  pointer  22  is  first  referred  to,  in  order 
to  read  out  the  oldest  message  in  the  message  memory 
21  first.  In  order  to  read  the  next  message,  the  "BACK" 
of  the  directory  #1  information  of  the  oldest  message 

15  (i.e.  the  current  message)  is  referred  to  next,  and 
thereby  a  message  stored  in  a  memory  area  corre- 
sponding  to  the  memory  management  number  "BACK" 
is  read  out. 
[0078]  When  today's  messages  stored  in  the  message 

20  memory  21  is  read  out  starting  from  the  newest  today's 
message,  the  "NEW"  of  the  today's  messages  regis- 
tered  memory  area  pointer  24  is  first  referred  to,  in  order 
to  read  out  the  newest  today's  message  in  the  message 
memory  21  first.  In  order  to  read  the  next  today's  mes- 

25  sage,  the  "NEXT"  of  the  directory  #2  information  of  the 
newest  today's  message  (i.e.  the  current  message)  is 
referred  to  next,  and  thereby  a  today's  message  stored 
in  a  memory  area  corresponding  to  the  memory  man- 
agement  number  "NEXT"  is  read  out.  On  the  other 

30  hand,  when  today's  messages  stored  in  the  message 
memory  21  is  read  out  in  order  of  reception  (starting 
from  the  oldest  today's  message),  the  "OLD"  of  the 
today's  messages  registered  memory  area  pointer  24  is 
first  referred  to,  in  order  to  read  out  the  oldest  today's 

35  message  in  the  message  memory  21  first.  In  order  to 
read  the  next  today's  message,  the  "BACK"  of  the  direc- 
tory  #2  information  of  the  oldest  today's  message  (i.e. 
the  current  message)  is  referred  to  next,  and  thereby  a 
today's  message  stored  in  a  memory  area  correspond- 

40  ing  to  the  memory  management  number  "BACK"  is  read 
out. 
[0079]  The  today's  message  display  setting  register 
25  is  used  for  storing  setting  information  for  executing 
the  today's  message  display  (i.e.  display  of  messages 

45  which  were  received  today).  The  today's  message  dis- 
play  setting  register  25  stores  enable/disable  of  the 
today's  message  display  function  which  has  been  set  by 
the  selection  input  of  the  user,  and  the  hour/minute  of 
the  boundary  time  which  has  been  inputted  by  the  user. 

so  In  the  example  shown  in  Fig.2,  the  today's  message  dis- 
play  has  been  enabled,  and  the  boundary  time  inputted 
by  the  user  is  0:00  a.m.  (twelve  o'clock  midnight).  Need- 
less  to  say,  the  boundary  time  can  also  be  set  differently 
(9:00  a.m.,  5:30  p.m.,  etc.).  According  to  the  setting 

55  information  stored  in  the  today's  message  display  set- 
ting  register  25,  the  message  memory  management 
section  1  32,  the  display  control  section  1  33  and  the  time 
match  judgment  section  1  34  of  the  control  section  1  3 

10 



19 EP  0  964  376  A2 20 

operate. 
[0080]  In  the  following,  message  registration  and 
memory  area  release  (message  deletion)  in  the  mes- 
sage  memory  21  which  are  executed  by  the  message 
memory  management  section  132  will  be  described,  s 
referring  to  Fig.3A  through  Fig.8C.  Fig.3A  through  Fig.6 
are  schematic  diagrams  for  explaining  the  operation  of 
the  message  memory  management  section  132  for 
message  registration,  and  Figs.7  through  8C  are  sche- 
matic  diagrams  for  explaining  the  operation  of  the  mes-  10 
sage  memory  management  section  132  for  memory 
area  release  (message  deletion). 
[0081  ]  First,  the  operation  of  the  message  memory 
management  section  1  32  for  message  registration  will 
be  explained  referring  to  Fig.3A  through  Fig.6.  Inciden-  is 
tally,  explanation  will  be  given  with  respect  to  a  case 
where  the  memory  section  1  7  has  an  initial  state  shown 
in  Fig.2,  for  example. 
[0082]  In  order  to  register  a  newly  received  message 
"IT'S  NEW  !"  in  the  memory  section  17,  the  message  20 
memory  management  section  132  first  refers  to  the 
"NEW"  of  the  unregistered  memory  area  pointer  23,  and 
judges  that  the  message  should  be  registered  in  a 
memory  area  of  the  message  memory  21  that  has  the 
memory  management  number  "NEW"  (i.e.  7),  as  shown  25 
in  Fig.3A. 
[0083]  Subsequently,  the  message  memory  manage- 
ment  section  1  32  registers  the  newly  received  "received 
message  data"  and  its  "reception  date/time  data"  in  the 
memory  area  having  the  memory  management  number  30 
"NEW"  (7),  and  stores  the  memory  management 
number  "7"  of  the  memory  area  in  the  directory  #1  infor- 
mation  "BACK"  of  a  memory  area  whose  memory  man- 
agement  number  is  the  "NEW"  (i.e.  6)  of  the  all 
messages  registered  memory  area  pointer  22,  as  35 
shown  in  Fig.3B. 
[0084]  Subsequently,  in  order  to  relate  unregistered 
memory  areas  correctly,  the  message  memory  man- 
agement  section  132  stores  a  memory  management 
number  "8"  which  has  been  stored  in  the  directory  #1  40 
information  "NEXT"  of  the  memory  area  having  the 
memory  management  number  "7"  in  the  "NEW"  of  the 
unregistered  memory  area  pointer  23,  as  shown  in 
Fig.3C. 
[0085]  Subsequently,  the  message  memory  manage-  45 
ment  section  132  stores  a  memory  management 
number  "6"  which  has  been  stored  in  the  "NEW"  of  the 
all  messages  registered  memory  area  pointer  22  in  the 
directory  #1  information  "NEXT"  of  the  memory  area 
having  the  memory  management  number  "7",  as  shown  so 
in  Fig.4A. 
[0086]  Subsequently,  the  message  memory  manage- 
ment  section  132  stores  data  "FF"  in  the  directory  #1 
information  "BACK"  of  the  memory  area  having  the 
memory  management  number  "7"  ("FF"-»"FF",  not  ss 
changed),  and  stores  the  memory  management 
number  "7"  of  the  memory  area  in  the  "NEW"  of  the  all 
messages  registered  memory  area  pointer  22,  as 

shown  in  Fig.4B,  thereby  new  relationship  between  all 
the  received  messages  has  been  set. 
[0087]  Subsequently,  the  message  memory  manage- 
ment  section  132  stores  data  "FF"  in  the  directory  #1 
information  "BACK"  of  a  memory  area  (the  newest 
unregistered  memory  area)  having  the  memory  man- 
agement  number  "8"  (corresponding  to  the  "NEW"  of 
the  unregistered  memory  area  pointer  23),  as  shown  in 
Fig.4C. 
[0088]  Fig.5  shows  the  statuses  of  the  message  mem- 
ory  21,  the  all  messages  registered  memory  area 
pointer  22  and  the  unregistered  memory  area  pointer  23 
as  the  result  of  the  operations  which  have  been  shown 
in  Fig.3A  through  Fig.4C. 
[0089]  Thereafter,  the  message  memory  manage- 
ment  section  1  32  executes  relating  to  the  today's  mes- 
sages  using  the  directory  #2  information,  similarly  to  the 
relating  to  all  the  received  messages  using  the  directory 
#1  information.  Fig.6  shows  the  statuses  of  the  mes- 
sage  memory  21,  the  all  messages  registered  memory 
area  pointer  22,  the  unregistered  memory  area  pointer 
23  and  the  today's  messages  registered  memory  area 
pointer  24  after  the  relating  using  the  directory  #2  infor- 
mation.  Referring  to  Fig.6,  the  memory  management 
number  "7"  of  the  memory  area  to  which  the  newly 
received  message  was  registered  has  been  stored  in 
the  directory  #2  information  "BACK"  of  a  memory  area 
having  the  memory  management  number  6  (which  had 
been  the  "NEW"  of  the  today's  messages  registered 
memory  area  pointer  24),  and  a  memory  management 
number  "6"  (which  had  been  stored  in  the  "NEW"  of  the 
today's  messages  registered  memory  area  pointer  24) 
has  been  stored  in  the  directory  #2  information  "NEXT" 
of  the  memory  area  having  the  memory  management 
number  "7",  and  the  memory  management  number  "7" 
of  the  memory  area  has  been  stored  in  the  "NEW"  of  the 
today's  messages  registered  memory  area  pointer  24. 
By  the  operations  described  above,  the  message  regis- 
tration  by  the  message  memory  management  section 
132  is  completed. 
[0090]  Next,  the  operation  of  the  message  memory 
management  section  132  for  memory  area  release 
(message  deletion)  in  the  case  where  the  unregistered 
memory  area  pointer  23  holds  data  "FF"s  will  be 
explained  referring  to  Fig.  7  through  Fig.8C.  Incidentally, 
explanation  will  be  given  with  respect  to  a  case  where 
the  memory  section  17  has  an  initial  state  shown  in 
Fig.  7,  for  example. 
[0091]  Referring  to  Fig.  7,  the  message  memory  21 
has  7  memory  areas  corresponding  to  7  memory  man- 
agement  numbers  0  through  6,  and  messages  have 
been  registered  in  all  the  memory  areas.  Therefore,  the 
unregistered  memory  area  pointer  23  holds  data  "FF" 
both  in  the  "NEW"  and  the  "OLD".  In  such  a  case,  a 
memory  area  has  to  be  released  and  changed  into  an 
unregistered  memory  area,  in  order  to  register  a 
received  message  in  the  message  memory  21  . 
[0092]  Referring  to  Fig.8A,  when  a  memory  area  is 
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released,  a  memory  area  storing  the  oldest  message 
(i.e.  the  memory  area  having  the  memory  management 
number  "5")  is  released. 
[0093]  Thereafter,  the  message  memory  manage- 
ment  section  132  stores  a  memory  management 
number  "FF"  which  has  been  stored  in  the  directory  #1 
information  "NEXT"  of  the  released  memory  area  (hav- 
ing  the  memory  management  number  "5")  in  the  direc- 
tory  #1  information  "NEXT"  of  a  memory  area  having  a 
memory  management  number  that  has  been  stored  in 
the  directory  #1  information  "BACK"  of  the  released 
memory  area,  as  shown  in  Fig.8B. 
[0094]  Subsequently,  the  message  memory  manage- 
ment  section  132  stores  data  "FF"  in  the  directory  #1 
information  "BACK"  and  "NEXT"  of  the  released  mem- 
ory  area  (having  the  memory  management  number  "5"), 
and  stores  the  memory  management  number  "5"  of  the 
released  memory  area  in  the  "NEW"  and  the  "OLD"  of 
the  unregistered  memory  area  pointer  23,  as  shown  in 
Fig.8C.  By  the  operations  described  above,  the  memory 
area  release  by  the  message  memory  management 
section  132  is  completed. 
[0095]  In  the  following,  the  operation  of  the  function 
operation  setting  section  131  will  be  explained.  The 
user  of  the  radio  selective  calling  receiver  executes 
selection  inputs  for  setting  the  functions  of  the  radio 
selective  calling  receiver,  by  seeing  menus  displayed  on 
the  display  section  1  5  and  operating  the  input  section 
14. 
[0096]  The  selection  inputs  executed  by  the  user 
include  setting  of  enable/disable  of  the  "today's  mes- 
sage  display  function",  setting  of  the  boundary  time,  etc. 
For  the  setting  of  enable/disable  of  the  today's  message 
display  function,  the  input  section  14  waits  for  a  selec- 
tion  input  by  the  user  and  receives  the  selection  input, 
and  the  function  operation  setting  section  131  judges 
whether  the  user  selected  "enable"  or  "disable"  of  the 
today's  message  display  function.  Thereafter,  the  func- 
tion  operation  setting  section  131  stores  the  result  (ena- 
ble/disable)  in  the  today's  message  display  setting 
register  25  of  the  memory  section  1  7,  thereby  the  set- 
ting  of  enable/disable  of  the  today's  message  display 
function  is  completed.  When  the  user  selected  "enable" 
of  the  today's  message  display  function,  the  setting  of 
the  boundary  time  is  also  executed.  The  function  opera- 
tion  setting  section  131  receives  a  signal  concerning  the 
boundary  time  inputted  by  the  user  from  the  input  sec- 
tion  14,  and  stores  the  boundary  time  in  the  today's 
message  display  setting  register  25. 
[0097]  In  the  following,  an  example  of  the  operation  of 
the  control  section  13  when  a  message  is  received  will 
be  explained  referring  to  Fig.9.  Fig.9  is  a  flow  chart 
showing  a  first  example  of  the  operation  of  the  control 
section  13  for  registering  a  received  message  in  the 
message  memory  21  . 
[0098]  Referring  to  Fig.9,  the  control  section  13  mon- 
itors  the  radio  reception  section  12  and  constantly 
judges  whether  a  message  addressed  to  the  radio 

selective  calling  receiver  has  been  received  by  the  radio 
reception  section  12  or  not  (step  S301).  If  a  message 
has  been  received  ("YES"  in  the  step  S301),  the  mes- 
sage  memory  management  section  1  32  of  the  control 

5  section  1  3  registers  the  received  message  and  informa- 
tion  concerning  the  received  message  in  the  memory 
section  17.  First,  the  message  memory  management 
section  132  judges  whether  or  not  an  unregistered 
(unused)  memory  area  exists  in  the  message  memory 

10  21  (step  S302).  For  the  judgment,  the  message  memory 
management  section  132  refers  to  the  unregistered 
memory  area  pointer  23,  and  judges  that  no  unregis- 
tered  memory  area  exists  in  the  message  memory  21  if 
the  unregistered  memory  area  pointer  23  holds  the  data 

15  "FF".  If  no  unregistered  memory  area  exists  ("NO"  in  the 
step  S302),  the  message  memory  management  section 
1  32  releases  a  memory  area  that  stores  the  oldest  mes- 
sage  (step  S303)  and  thereby  reserves  an  unregistered 
memory  area  (step  S304).  If  an  unregistered  memory 

20  area  exists  ("YES"  in  the  step  S302),  the  message 
memory  management  section  1  32  reserves  the  unreg- 
istered  memory  area  (step  S304).  Subsequently,  the 
message  memory  management  section  132  registers 
the  received  message  and  related  information  in  the 

25  unregistered  memory  area,  and  executes  the  relating 
using  the  directory  #1  information  (step  S305).  Subse- 
quently,  the  message  memory  management  section 
132  refers  to  the  today's  message  display  setting  regis- 
ter  25,  and  judges  whether  the  today's  message  display 

30  function  has  been  enabled  by  the  user  or  not  (step 
S306).  If  the  today's  message  display  function  has  been 
enabled  ("YES"  in  the  step  S306),  the  message  mem- 
ory  management  section  132  executes  the  relating 
using  the  directory  #2  information  (step  S307).  Subse- 

35  quently,  the  informing  section  1  6  makes  a  beep  in  order 
to  inform  the  user  of  the  message  reception,  according 
to  an  instruction  of  the  control  section  13  (step  S308). 
By  the  operations  described  above,  registration  of  a 
newly  received  message  and  related  information,  relat- 

40  ing  between  all  the  received  messages,  relating 
between  today's  messages,  and  informing  to  the  user 
are  executed. 
[0099]  In  the  following,  a  second  example  of  the  oper- 
ation  of  the  control  section  13  when  a  message  is 

45  received  will  be  explained  referring  to  Fig.  10.  Fig.  10  is 
a  flow  chart  showing  a  second  example  of  the  operation 
of  the  control  section  1  3  for  registering  a  received  mes- 
sage  in  the  message  memory  21  . 
[0100]  The  flow  chart  of  Fig.  10  differs  from  Fig.9,  in 

so  that  the  judgment  of  the  step  S306  of  Fig.9  is  omitted  in 
Fig.  10.  In  other  words,  the  message  memory  manage- 
ment  section  132  in  the  second  example  necessarily 
executes  the  relating  using  the  directory  #2  information 
with  respect  to  every  message  received  today,  regard- 

55  less  of  whether  or  not  the  today's  message  display  func- 
tion  has  been  enabled  by  the  user.  Therefore,  in  the 
second  example,  even  if  some  messages  were  received 
today  and  thereafter  the  user  enabled  the  today's  mes- 
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sage  display  function,  the  today's  messages  can  be  dis- 
played  according  to  the  today's  message  display 
function,  since  the  relating  using  the  directory  #2  infor- 
mation  has  already  been  executed. 
[0101]  In  the  following,  the  operation  of  the  control 
section  13  concerning  update  of  the  time  will  be 
explained  referring  to  Fig.  11.  Fig.  11  is  a  flow  chart 
showing  the  operation  of  the  control  section  1  3  concern- 
ing  update  of  the  time. 
[0102]  Referring  to  Fig.1  1  ,  the  control  section  13  first 
judges  whether  or  not  update  of  the  time  of  day  (present 
time)  has  been  executed  by  the  time  control  section  1  35 
(step  S401).  If  the  present  time  has  been  updated 
("YES"  in  the  step  S401),  the  message  memory  man- 
agement  section  1  32  of  the  control  section  1  3  refers  to 
the  today's  message  display  setting  register  25,  and 
thereby  judges  whether  the  today's  message  display 
function  has  been  enabled  or  not  (step  S402). 
[0103]  If  the  today's  message  display  function  has 
been  disabled  ("NO"  in  the  step  S402),  the  process  is 
ended.  If  the  today's  message  display  function  has  been 
enabled  ("YES"  in  the  step  S402),  the  message  mem- 
ory  management  section  132  refers  to  the  boundary 
time  in  the  today's  message  display  setting  register  25, 
and  the  time  match  judgment  section  134  judges 
whether  or  not  the  updated  present  time  matches  the 
boundary  time  (step  S403).  If  matched  ("YES"  in  the 
step  S403),  the  message  memory  management  section 
132  judges  that  a  new  "today"  started,  and  initializes 
(clears)  the  relationship  between  today's  messages  (i.e. 
the  relationship  according  to  the  directory  #2  informa- 
tion),  and  starts  a  new  relating  between  today's  mes- 
sages  using  the  directory  #2  information  (step  S404).  If 
the  updated  present  time  did  not  match  the  boundary 
time  ("NO"  in  the  step  S403),  the  message  memory 
management  section  1  32  judges  that  the  "today"  is  still 
continuing,  and  the  process  is  ended  without  initializing 
the  relationship  according  to  the  directory  #2  informa- 
tion. 
[0104]  In  the  following,  the  operation  of  the  control 
section  13  for  reading  out  messages  from  the  message 
memory  21  will  be  explained  referring  to  Fig.  12.  Fig.12 
is  a  flow  chart  showing  the  operation  of  the  control  sec- 
tion  13  for  reading  out  messages  from  the  message 
memory  21. 
[0105]  Referring  to  Fig.12,  when  the  user  of  the  radio 
selective  calling  receiver  made  a  request  for  displaying 
received  messages  by  operating  the  input  section  14, 
the  control  section  13  judges  whether  the  request  is  a 
request  for  the  today's  message  display  or  a  request  for 
displaying  all  the  received  messages  (step  S501).  If  the 
request  is  a  request  for  the  today's  message  display 
("YES"  in  the  step  S501),  the  message  memory  man- 
agement  section  132  of  the  control  section  13  deter- 
mines  to  use  the  directory  #1  information  for  reading  out 
messages  from  the  message  memory  21  (step  S502).  If 
the  request  is  a  request  for  displaying  all  the  received 
messages  ("NO"  in  the  step  S501),  the  message  mem- 

ory  management  section  132  determines  to  use  the 
directory  #2  information  for  reading  out  messages  from 
the  message  memory  21  (step  S503). 
[01  06]  Subsequently,  the  message  memory  manage- 

5  ment  section  1  32  judges  whether  the  direction  of  read- 
ing  out  messages  which  has  been  set  is  "reading  from 
the  newest  message"  or  "reading  from  the  oldest  mes- 
sage"  (step  S504).  If  the  message  reading  direction  is 
"reading  from  the  newest  message",  the  message 

10  memory  management  section  132  judges  whether  the 
message  to  read  out  is  the  newest  message  or  not  (step 
S505).  If  the  message  to  read  out  is  the  newest  mes- 
sage  ("YES"  in  the  step  S505),  the  message  memory 
management  section  132  reads  out  the  newest  mes- 

15  sage  from  the  message  memory  21  by  referring  to  the 
"NEW"  of  the  all  messages  registered  memory  area 
pointer  22  (in  the  case  where  the  message  memory 
management  section  132  uses  the  directory  #1  informa- 
tion)  or  the  today's  messages  registered  memory  area 

20  pointer  24  (in  the  case  where  the  message  memory 
management  section  1  32  uses  the  directory  #2  informa- 
tion)  (step  S506).  If  the  message  to  read  out  is  not  the 
newest  message  ("NO"  in  the  step  S505),  the  message 
memory  management  section  1  32  reads  out  the  (next) 

25  message  from  the  message  memory  21  by  referring  to 
the  "NEXT"  of  the  directory  #1  information  (in  the  case 
where  the  message  memory  management  section  132 
uses  the  directory  #1  information)  or  the  directory  #2 
information  (in  the  case  where  the  message  memory 

30  management  section  1  32  uses  the  directory  #2  informa- 
tion)  of  the  message  which  has  just  been  read  out  (step 
S507).  Subsequently,  the  display  control  section  133  of 
the  control  section  13  displays  the  message  (and 
related  information)  read  out  from  the  message  memory 

35  21  on  the  display  section  15  (step  S51  1),  and  thereafter 
proceeds  to  step  S512. 
[0107]  On  the  other  hand,  if  the  message  reading 
direction  is  "reading  from  the  oldest  message"  in  the 
step  S504,  the  message  memory  management  section 

40  1  32  judges  whether  the  message  to  read  out  is  the  old- 
est  message  or  not  (step  S508).  If  the  message  to  read 
out  is  the  oldest  message  ("YES"  in  the  step  S508),  the 
message  memory  management  section  1  32  reads  out 
the  oldest  message  from  the  message  memory  21  by 

45  referring  to  the  "OLD"  of  the  all  messages  registered 
memory  area  pointer  22  (in  the  case  where  the  mes- 
sage  memory  management  section  132  uses  the  direc- 
tory  #1  information)  or  the  today's  messages  registered 
memory  area  pointer  24  (in  the  case  where  the  mes- 

50  sage  memory  management  section  1  32  uses  the  direc- 
tory  #2  information)  (step  S509).  If  the  message  to  read 
out  is  not  the  oldest  message  ("NO"  in  the  step  S508), 
the  message  memory  management  section  1  32  reads 
out  the  (next)  message  from  the  message  memory  21 

55  by  referring  to  the  "BACK"  of  the  directory  #1  informa- 
tion  (in  the  case  where  the  message  memory  manage- 
ment  section  132  uses  the  directory  #1  information)  or 
the  directory  #2  information  (in  the  case  where  the  mes- 
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sage  memory  management  section  132  uses  the  direc- 
tory  #2  information)  of  the  message  which  has  just  been 
read  out  (step  S510).  Subsequently,  the  display  control 
section  133  displays  the  message  (and  related  informa- 
tion)  read  out  from  the  message  memory  21  on  the  dis- 
play  section  15  (step  S51  1),  and  thereafter  proceeds  to 
step  S512. 
[0108]  In  the  step  S512,  the  message  memory  man- 
agement  section  132  judges  whether  or  not  there  is  a 
next  message  to  read  out  from  the  message  memory 
21,  by  referring  to  the  "NEXT"  (in  the  case  where  the 
message  reading  direction  is  "reading  from  the  newest 
message")  or  "BACK"  (in  the  case  where  the  message 
reading  direction  is  "reading  from  the  oldest  message") 
of  the  directory  #1  information  (in  the  case  where  the 
message  memory  management  section  132  uses  the 
directory  #1  information)  or  the  directory  #2  information 
(in  the  case  where  the  message  memory  management 
section  132  uses  the  directory  #2  information)  of  the 
message  which  has  just  been  read  out  and  displayed.  If 
there  is  a  next  message  to  read  out  ("YES"  in  the  step 
S512),  the  process  is  returned  to  the  step  S504.  If  there 
is  no  next  message  to  read  out  ("NO"  in  the  step  S512), 
the  process  is  ended. 
[0109]  Figs.13A  and  13B  are  schematic  diagrams 
showing  examples  of  display  on  the  display  section  15. 
Fig.13A  shows  an  example  of  display  in  which  all  the 
received  messages  are  displayed,  and  Fig.13B  shows 
an  example  of  display  in  which  today's  messages  (i.e. 
messages  which  have  been  received  during  the  fixed 
time  period)  are  displayed  in  the  case  where  the  today's 
message  display  function  has  been  enabled  by  the  user. 
[0110]  Referring  to  Fig.13A,  all  the  received  mes- 
sages  stored  in  the  message  memory  21  are  displayed 
on  the  display  section  15  regardless  of  whether  or  not 
the  message  belongs  to  the  today's  messages.  In  the 
example  of  Fig.13A,  five  messages  are  displayed  at  the 
same  time  on  the  display  section  15  from  the  newest 
message,  and  each  message  is  displayed  along  with 
the  reception  date/time  data,  that  is,  the  date 
(month/day)  and  the  time  of  reception  of  the  message.  It 
is  also  possible  to  further  display  the  reception  address 
"A",  "B",  "C",  "D"  etc.  of  each  message  along  with  the 
reception  date/time  data. 
[0111]  Referring  to  Fig.13B,  messages  which  have 
been  received  today  are  selected  from  the  received 
messages  and  displayed  at  the  same  time  on  the  dis- 
play  section  1  5  from  the  newest  message,  thereby  the 
user  can  recognize  the  today's  messages  (messages 
which  have  been  received  during  the  fixed  time  period) 
at  a  glance  without  error. 
[01  1  2]  As  described  above,  in  the  radio  communica- 
tion  device  (radio  selective  calling  receiver)  according  to 
the  embodiment  of  the  present  invention,  when  a  mes- 
sage  addressed  to  the  radio  communication  device  is 
received,  the  received  message  and  related  information 
(a  reception  address,  reception  date/time  data,  etc.)  are 
stored  in  a  memory  area  (corresponding  to  a  memory 

management  number)  of  the  message  memory  21  of 
the  memory  section  17.  Along  with  storing  the  received 
message  and  related  information,  the  relating  between 
all  the  received  messages  using  the  directory  #1  infor- 

5  mation  and  the  relating  between  the  today's  messages 
(i.e.  messages  which  have  been  received  during  a  fixed 
time  period)  using  the  directory  #2  information  is  exe- 
cuted  by  the  message  memory  management  section 
132.  The  user  of  the  radio  communication  device  can 

10  input  a  selection  concerning  enable/disable  of  the 
today's  message  display  function  (i.e.  enable/disable  of 
the  function  for  displaying  the  messages  which  have 
been  received  during  the  fixed  time  period)  by  operating 
the  input  section  1  4,  and  display  of  the  received  mes- 

15  sages  is  executed  according  to  the  selection.  In  the 
case  where  the  user  enabled  the  today's  message  dis- 
play  function,  the  message  memory  management  sec- 
tion  132  first  refers  to  the  "NEW"  or  the  "OLD"  of  the 
today's  messages  registered  memory  area  pointer  24 

20  and  thereby  reads  out  the  first  message  to  display. 
Thereafter,  today's  messages  (i.e.  the  messages  which 
have  been  received  during  the  fixed  time  period)  are 
successively  read  out  from  the  message  memory  21  by 
referring  to  the  "NEXT"  or  the  "BACK"  of  the  directory 

25  #2  information,  thereby  the  messages  which  have  been 
received  during  the  fixed  time  period  can  be  read  out 
very  quickly  from  the  message  memory  21  and  dis- 
played  on  the  display  section  15  at  high  speed.  Further, 
by  the  relating  between  the  received  messages  using 

30  the  directory  #1/#2  information,  messages  can  be 
stored  randomly  (i.e.  in  random  order)  in  the  message 
memory  21  ,  and  thus  management  of  memory  areas  of 
the  message  memory  21  can  be  done  flexibly. 
[01  1  3]  As  mentioned  before,  while  "today"  has  been 

35  employed  in  the  above  embodiment  as  the  fixed  time 
period,  various  types  of  time  periods  such  as  "9  a.m.  to 
5  p.m.",  "predetermined  10  minutes  in  each  hour",  "9 
a.m.  to  10  a.m.  and  4  p.m.  to  5  p.m.",  etc.  can  be 
employed  as  the  fixed  time  period.  In  such  cases,  the 

40  control  section  13  judges  whether  the  reception  time 
(i.e.  the  present  time  clocked  by  the  time  control  section 
1  35)  is  within  the  fixed  time  period  or  not,  and  the  mes- 
sage  memory  management  section  132  executes  the 
relating  (between  the  messages  which  have  been 

45  received  during  the  fixed  time  period)  using  the  direc- 
tory  #2  information  if  the  reception  time  is  within  the 
fixed  time  period. 
[01  14]  It  is  also  possible  to  design  the  radio  communi- 
cation  device  so  that  the  user  can  set  two  or  more  types 

so  of  time  periods  and  make  a  selection  from  a  plurality  of 
display  modes  corresponding  to  each  of  the  time  peri- 
ods  (that  is,  the  user  can  request  display  of  messages 
which  have  been  received  during  one  of  the  time  peri- 
ods).  In  such  cases,  the  message  memory  manage- 

55  ment  section  132  executes  the  relating  with  respect  to 
each  message  group  (corresponding  to  each  of  the  time 
periods),  using  directory  #2  information,  directory  #3 
information,  directory  #4  information,  etc. 
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[0115]  Incidentally,  while  the  message  memory  man- 
agement  section  132  in  the  above  embodiment  exe- 
cuted  the  relating  between  the  received  messages 
using  the  directory  #1/#2  information,  it  is  also  possible 
to  let  the  message  memory  management  section  132  5 
store  received  messages  in  two  or  more  message 
memories  21  A,  21  B,  etc.  in  order  of  reception  without 
executing  the  relating  between  the  received  messages. 
Fig.  1  4  is  a  schematic  diagram  showing  an  example  of 
information  which  is  stored  in  a  message  memory  21  A  jo 
and  a  message  memory  21  B  of  a  memory  section  1  7A 
of  such  a  radio  communication  device  according  to  the 
present  invention.  Referring  to  Fig.  14,  the  message 
memory  21  A  stores  all  the  received  messages  in  order 
of  reception,  and  the  message  memory  21  B  stores  75 
messages  which  have  been  received  during  a  fixed  time 
period  (9:00-18:00,  for  example)  in  order  of  reception. 
In  this  example,  the  message  memories  21  A  and  21  B 
do  not  store  the  directory  #1/#2  information,  and  the 
memory  section  1  7A  does  not  include  the  memory  area  20 
pointers  22,  23  and  24  which  have  been  employed  in 
the  above  embodiment.  In  the  case  where  the  user  ena- 
bled  the  function  for  displaying  messages  which  have 
been  received  during  the  fixed  time  period,  the  mes- 
sages  stored  in  the  message  memory  21  B  are  succes-  25 
sively  read  out  by  the  message  memory  management 
section  132  and  displayed  on  the  display  section  15. 
Therefore,  high  speed  display  of  messages  which  have 
been  received  during  a  fixed  time  period  can  also  be 
realized  by  such  a  radio  communication  device.  30 
[01  1  6]  As  set  forth  hereinabove,  in  the  radio  commu- 
nication  device  and  a  message  display  method  for  a 
radio  communication  device  according  to  the  present 
invention,  a  time  period  message  memory  means 
(memory  areas  of  the  message  memory  21  for  storing  35 
the  directory  #2  information,  the  message  memory  21  B) 
for  storing  information  concerning  messages  which 
have  been  received  during  the  fixed  time  period  is  pro- 
vided  to  the  memory  section  17,  and  if  the  user 
requested  display  of  the  messages  which  have  been  40 
received  during  the  fixed  time  period,  the  control  section 
1  3  reads  out  the  messages  which  have  been  received 
during  the  fixed  time  period  from  the  memory  section  1  7 
using  the  information  stored  in  the  time  period  message 
memory  means  and  displays  the  messages  on  the  dis-  45 
play  section  1  5  .  Therefore,  the  messages  which  have 
been  received  during  the  fixed  time  period  can  be  read 
out  from  memory  section  1  7  and  displayed  on  the  dis- 
play  section  15  at  high  speed.  A  plurality  of  selected 
messages  can  be  displayed  at  once  and/or  at  the  same  so 
time  on  the  display  section  1  5  by  simple  operation  of  the 
input  section  14,  therefore  the  convenience,  operability 
and  visual  recognition  of  the  user  can  be  improved.  Fur- 
ther,  the  user  can  select  the  direction  of  reading  and  dis- 
playing  the  messages:  from  the  newest  message  or  in  55 
order  of  reception  (from  the  oldest  message),  and  each 
message  is  displayed  along  with  the  date  and  the  time 
of  reception  of  the  message,  thereby  the  convenience 

and  visual  recognition  of  the  user  can  be  improved  fur- 
ther. 
[0117]  Incidentally,  while  the  above  explanation  has 
been  given  taking  a  radio  selective  calling  receiver 
(pager  etc.)  as  an  example,  the  radio  communication 
device  according  to  the  present  invention  also  includes 
a  portable  cellular  phone,  a  PHS  (Personal  Handy- 
phone  System)  terminal,  personal  digital  assistants,  etc. 
which  are  provided  with  functions  for  receiving  mes- 
sages  via  radio  and  displaying  the  messages. 
[0118]  While  the  present  invention  has  been 
described  with  reference  to  the  particular  illustrative 
embodiments,  it  is  not  to  be  restricted  by  those  embod- 
iments  but  only  by  the  appended  claims.  It  is  to  be 
appreciated  that  those  skilled  in  the  art  can  change  or 
modify  the  embodiments  without  departing  from  the 
scope  and  spirit  of  the  present  invention. 

Claims 

1.  A  radio  communication  device  which  is  provided 
with  functions  for  receiving  messages  via  radio  and 
displaying  the  received  messages,  comprising: 

a  radio  reception  means  (12)  for  receiving  a 
selective  calling  signal  via  an  antenna  (1  1)  and 
extracting  a  message  that  has  been  addressed 
to  the  radio  communication  device  from  the 
selective  calling  signal; 
a  memory  means  (17,  21)  for  storing  the  mes- 
sages  received  and  extracted  by  the  radio 
reception  means  (12)  and  information  concern- 
ing  the  messages; 
a  time  period  message  memory  means 
(21  (#2),  21  B)  which  is  provided  to  the  memory 
means  (17,  21)  for  storing  information  concern- 
ing  messages  which  have  been  received  dur- 
ing  a  fixed  time  period; 
a  display  means  (1  5)  for  displaying  information 
such  as  the  messages  which  have  been  stored 
in  the  memory  means  (17,  21); 
an  input  means  (14)  for  letting  the  user  input 
information  such  as  a  selection  concerning 
whether  the  user  intends  to  let  the  display 
means  (15)  display  all  the  messages  which 
have  been  stored  in  the  memory  means  (1  7)  or 
the  messages  which  have  been  received  dur- 
ing  the  fixed  time  period;  and 
a  control  means  (13)  for  executing  control  on 
the  components  of  the  radio  communication 
device  such  as  display  of  the  messages  on  the 
display  means  (15),  wherein: 
the  control  means  (1  3)  reads  out  the  messages 
which  have  been  received  during  the  fixed  time 
period  from  the  memory  means  (17,  21)  using 
the  information  stored  in  the  time  period  mes- 
sage  memory  means  (21  (#2),  21B)  and  dis- 
plays  the  messages  on  the  display  means  (15) 
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if  the  user  intended  to  let  the  display  means 
(15)  display  the  messages  which  have  been 
received  during  the  fixed  time  period. 

2.  A  radio  communication  device  as  claimed  in  claim  s 
1  ,  wherein  the  control  means  (13)  executes  the  dis- 
play  of  the  messages  on  the  display  means  (15) 
according  to  a  first  display  operation  for  displaying 
the  messages  from  the  oldest  message  or  a  second 
display  operation  for  displaying  the  messages  from  w 
the  newest  message. 

3.  A  device  as  claimed  in  claim  1  or  2,  wherein  the 
control  means  (13)  includes: 

15 
a  function  operation  setting  means  (131)  for 
setting  functions  of  the  radio  communication 
device  such  as  enable/disable  of  the  function 
for  displaying  the  messages  which  have  been 
received  during  the  fixed  time  period,  accord-  20 
ing  to  the  information  inputted  via  the  input 
means  (14); 
a  time  control  means  (135)  for  updating  and 
outputting  the  time  of  day  to  be  used  for  indicat- 
ing  the  reception  time  of  each  message;  25  5. 
a  display  control  means  (133)  for  executing 
control  of  the  display  of  messages  on  the  dis- 
play  means  (15);  and 
a  message  memory  management  means  (132) 
for  executing  management  of  storage  and  30 
reading  of  the  received  messages  in  the  mem- 
ory  means  (17),  which  stores  information  con- 
cerning  a  received  message  in  the  time  period 
message  memory  means  (21  (#2),  21B)  if  the 
reception  time  of  the  received  message  35 
belongs  to  the  fixed  time  period. 

4.  A  device  as  claimed  in  claim  1  ,  2  or  3,  wherein  the 
memory  means  (17,  21)  includes: 

40 
a  message  memory  means  (21)  including  a 
plurality  of  message  memory  areas  corre- 
sponding  to  memory  management  numbers, 
each  of  which  can  store  one  of  the  received 
messages,  a  reception  address  of  the  mes-  45 
sage,  reception  date/time  data  of  the  message,  6. 
a  first  directory  information  (#1)  to  be  used  for 
indicating  the  order  of  reception  of  all  the 
received  messages,  and  a  second  directory 
information  (#2)  to  be  used  for  indicating  the  so 
order  of  reception  of  the  messages  which  have 
been  received  during  the  fixed  time  period; 
an  all  messages  registered  memory  area 
pointer  means  (22)  for  storing  a  memory  man- 
agement  number  (NEW)  of  one  of  the  message  ss 
memory  areas  that  stores  the  newest  message 
in  all  the  received  messages  stored  in  the  mes- 
sage  memory  means  (21)  and/or  a  memory 

management  number  (OLD)  of  one  of  the  mes- 
sage  memory  areas  that  stores  the  oldest  mes- 
sage  in  all  the  received  messages  stored  in  the 
message  memory  means  (21); 
a  time  period  messages  registered  memory 
area  pointer  means  (24)  for  storing  a  memory 
management  number  (NEW)  of  one  of  the 
message  memory  areas  that  stores  the  newest 
message  in  the  messages  which  have  been 
received  during  the  fixed  time  period  and 
stored  in  the  message  memory  means  (21) 
and/or  a  memory  management  number  (OLD) 
of  one  of  the  message  memory  areas  that 
stores  the  oldest  message  in  the  messages 
which  have  been  received  during  the  fixed  time 
period  and  stored  in  the  message  memory 
means  (21);  and 
a  time  period  message  display  function  setting 
register  means  (25)  for  storing  the  enable/disa- 
ble  of  the  function  for  displaying  the  messages 
which  have  been  received  during  the  fixed  time 
period,  and  one  or  more  boundary  times  for 
defining  the  fixed  time  period. 

A  radio  communication  device  as  claimed  in  claim 
4,  wherein  the  message  memory  management 
means  (1  32)  executes  reading  of  messages  to  be 
displayed  on  the  display  means  (1  5)  from  the  mes- 
sage  memory  means  (21),  by  referring  first  to  the 
memory  management  number  (NEW/OLD)  stored 
in  the  time  period  messages  registered  memory 
area  pointer  means  (24)  or  the  all  messages  regis- 
tered  memory  area  pointer  means  (22)  depending 
on  the  enable/disable  of  the  function  stored  in  the 
time  period  message  display  function  setting  regis- 
ter  means  (25),  reading  out  the  first  message  to  be 
displayed  from  a  message  memory  area  of  the 
message  memory  means  (21)  designated  by  the 
memory  management  number  (NEW/OLD),  and 
thereafter  successively  reading  out  messages  from 
the  message  memory  means  (21)  by  referring  to 
the  second  directory  information  (#2)  or  the  first 
directory  information  (#1)  depending  on  the  ena- 
ble/disable  of  the  function. 

A  radio  communication  device  as  claimed  in  claim  4 
or  5,  wherein: 

the  first  directory  information  (#1)  stored  in  a 
message  memory  area  storing  a  particular 
message  includes: 
the  first  NEXT  information  which  indicates  the 
memory  management  number  of  one  of  the 
message  memory  areas  that  stores  a  message 
that  was  received  just  before  the  particular 
message;  and 
the  first  BACK  information  which  indicates  the 
memory  management  number  of  one  of  the 
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message  memory  areas  that  stores  a  message 
that  was  received  just  after  the  particular  mes- 
sage,  and 
the  second  directory  information  (#2)  stored  in 
a  message  memory  area  storing  a  particular 
message  includes: 
the  second  NEXT  information  which  indicates 
the  memory  management  number  of  one  of  the 
message  memory  areas  that  stores  one  of  the 
messages  which  have  been  received  during 
the  fixed  time  period  that  was  received  before 
the  particular  message;  and 
the  second  BACK  information  which  indicates 
the  memory  management  number  of  one  of  the 
message  memory  areas  that  stores  one  of  the 
messages  which  have  been  received  during 
the  fixed  time  period  that  was  received  after  the 
particular  message. 

7.  A  radio  communication  device  as  claimed  in  claim 
6,  wherein  the  message  memory  management 
means  (132)  executes  reading  of  messages  to  be 
displayed  on  the  display  means  (15)  from  the  mes- 
sage  memory  means  (21),  by  referring  first  to  the 
memory  management  number  (NEW/OLD)  stored 
in  the  time  period  messages  registered  memory 
area  pointer  means  (24)  or  the  all  messages  regis- 
tered  memory  area  pointer  means  (22)  depending 
on  the  enable/disable  of  the  function  stored  in  the 
time  period  message  display  function  setting  regis- 
ter  means  (25),  reading  out  the  first  message  to  be 
displayed  from  a  message  memory  area  of  the 
message  memory  means  (21)  designated  by  the 
memory  management  number  (NEW/OLD),  and 
thereafter  successively  reading  out  messages  from 
the  message  memory  means  (21)  by  referring  to 
the  NEXT  information  or  the  BACK  information  of 
the  second  directory  information  (#2)  or  the  first 
directory  information  (#1)  depending  on  the  ena- 
ble/disable  of  the  function. 

8.  A  device  as  claimed  in  claim  4,  5,  6  or  7,  wherein 
the  message  memory  management  means  (132) 
judges  whether  an  unregistered  message  memory 
area  exists  in  the  message  memory  means  (21)  or 
not  when  the  message  memory  management 
means  (132)  stores  a  received  message  in  the 
message  memory  means  (21),  and  releases  a 
message  memory  area  of  the  message  memory 
means  (21)  and  changes  the  message  memory 
area  into  an  unregistered  message  memory  area  if 
no  unregistered  message  memory  area  existed  in 
the  message  memory  means  (21). 

9.  A  device  as  claimed  in  any  one  of  claims  4  to  8, 
wherein  the  control  means  (13)  further  includes  a 
time  match  judgment  means  (134)  for  judging 
whether  or  not  the  time  of  day  updated  and  output- 

ted  by  the  time  control  means  (1  35)  matches  a  spe- 
cific  boundary  time  stored  in  the  time  period 
message  display  function  setting  register  means 
(25),  and  letting  the  message  memory  manage- 

5  ment  means  (1  32)  clear  the  second  directory  infor- 
mation  (#2)  and  start  new  relating  using  new 
second  directory  information  (#2)  if  the  time  of  day 
matched  the  specific  boundary  time. 

10  10.  A  device  as  claimed  in  any  one  of  claims  4  to  9, 
wherein  the  time  period  message  display  function 
setting  register  means  (25)  stores  a  boundary  time 
so  as  to  define  the  fixed  time  period  as  a  time 
period  from  the  boundary  time  to  24  hours  after  the 

15  time  period. 

11.  A  device  as  claimed  in  any  one  of  claims  4  to  9, 
wherein  the  time  period  message  display  function 
setting  register  means  (25)  stores  two  boundary 

20  times  so  as  to  define  the  fixed  time  period  as  a  time 
period  between  the  two  boundary  times. 

12.  A  device  as  claimed  in  any  one  of  claims  5  to  11, 
wherein  the  messages  read  out  from  the  message 

25  memory  means  (2  1  )  by  the  message  memory  man- 
agement  means  (132)  are  displayed  on  the  display 
means  (15)  at  the  same  time. 

13.  A  radio  communication  device  as  claimed  in  any 
30  one  of  claims  5  to  1  1  ,  wherein  the  message  read 

out  from  the  message  memory  means  (21)  by  the 
message  memory  management  means  (132)  is 
displayed  on  the  display  means  (1  5)  with  the  recep- 
tion  date/time  data  of  the  message. 

35 
14.  A  device  as  claimed  in  any  one  of  claims  5  to  11, 

wherein  the  message  read  out  from  the  message 
memory  means  (21)  by  the  message  memory  man- 
agement  means  (132)  is  displayed  on  the  display 

40  means  (15)  with  the  reception  address  and  the 
reception  date/time  data  of  the  message. 

15.  A  device  as  claimed  in  any  one  of  claims  3  to  14, 
wherein: 

45 
a  general  message  memory  means  (21  A)  of 
the  memory  means  (1  7)  stores  the  messages 
received  and  extracted  by  the  radio  reception 
means  (12)  in  order  of  reception,  and 

so  the  time  period  message  memory  means  (21  B) 
stores  the  messages  received  during  the  fixed 
time  period  in  order  of  reception,  as  the  infor- 
mation  concerning  the  messages  which  have 
been  received  during  the  fixed  time  period. 

55 
16.  A  radio  communication  device  as  claimed  in  claim 

15,  wherein  the  message  memory  management 
means  (1  32)  executes  reading  of  messages  to  be 
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displayed  on  the  display  means  (15),  by  succes- 
sively  reading  out  the  messages  which  have  been 
received  during  the  fixed  time  period  and  stored  in 
the  time  period  message  memory  means  (21B)  or 
the  received  messages  stored  in  the  general  mes-  5 
sage  memory  means  (21  A)  depending  on  the  ena- 
ble/disable  of  the  function  for  displaying  the 
messages  which  have  been  received  during  the 
fixed  time  period  which  has  been  set  by  the  function 
operation  setting  means  (131).  ro 

17.  A  device  as  claimed  in  claim  15  or  16,  wherein  the 
control  means  (13)  further  includes  a  time  match 
judgment  means  (134)  for  judging  whether  or  not 
the  time  of  day  updated  and  outputted  by  the  time  15 
control  means  (135)  matches  a  specific  boundary 
time,  and  letting  the  message  memory  manage- 
ment  means  (132)  initialize  the  time  period  mes- 
sage  memory  means  (21  B)  if  the  time  of  day 
matched  the  specific  boundary  time.  20 

18.  A  device  as  claimed  in  claim  15,  16  or  17,  wherein 
the  fixed  time  period  is  a  time  period  from  a  bound- 
ary  time  to  24  hours  after  the  time  period. 

25 
19.  A  device  as  claimed  in  claim  15,  16  or  17,  wherein 

the  fixed  time  period  is  a  time  period  between  two 
boundary  times. 

20.  A  device  as  claimed  in  any  one  of  claims  16  to  19,  30 
wherein  the  messages  read  out  from  the  time 
period  message  memory  means  (21  B)  or  the  gen- 
eral  message  memory  means  (21  A)  by  the  mes- 
sage  memory  management  means  (132)  are 
displayed  on  the  display  means  (15)  at  the  same  35 
time. 

21.  A  device  as  claimed  in  any  one  of  claims  1  to  20, 
wherein  two  or  more  time  period  message  memory 
means  (21  (#2),  21  B)  are  provided  so  that  the  user  40 
can  set  two  or  more  types  of  fixed  time  periods  and 
make  a  selection  from  display  modes  correspond- 
ing  to  each  of  the  time  periods. 

22.  A  device  as  claimed  in  any  one  of  claims  1  to  21  ,  45 
further  comprising  an  informing  means  (16)  for 
informing  the  user  of  the  reception  of  the  message 
by  making  a  beep,  blinking,  etc. 

23.  A  device  as  claimed  in  any  one  of  claims  1  to  22  ,  50 
wherein  the  radio  communication  device  is  a  radio 
selective  calling  receiver  such  as  a  pager. 

24.  A  message  display  method  for  a  radio  communica- 
tion  device  which  is  provided  with  functions  for  55 
receiving  messages  via  radio  and  displaying  the 
received  messages,  comprising  the  steps  of: 

a  radio  reception  step  in  which  a  radio  recep- 
tion  means  (12)  receives  a  selective  calling  sig- 
nal  via  an  antenna  (11)  and  extracts  a 
message  that  has  been  addressed  to  the  radio 
communication  device  from  the  selective  call- 
ing  signal; 
a  memory  step  in  which  a  memory  means  (17, 
21)  stores  the  message  received  and  extracted 
in  the  radio  reception  step  and  information  con- 
cerning  the  message; 
a  time  period  message  memory  step  in  which  a 
time  period  message  memory  means  (21  (#2), 
21  B)  which  is  provided  to  the  memory  means 
(17,  21)  stores  information  concerning  the 
message  received  and  extracted  in  the  radio 
reception  step  if  the  message  has  been 
received  during  a  fixed  time  period; 
a  display  step  in  which  a  display  means  (15) 
displays  information  such  as  the  messages 
which  have  been  stored  in  the  memory  means 
(17,21); 
an  input  step  in  which  an  input  means  (1  4)  lets 
the  user  input  information  such  as  a  selection 
concerning  whether  the  user  intends  to  let  the 
display  means  (15)  display  all  the  messages 
which  have  been  stored  in  the  memory  means 
(17)  or  the  messages  which  have  been 
received  during  the  fixed  time  period; 
a  control  step  in  which  a  control  means  (13) 
executes  control  on  the  components  of  the 
radio  communication  device  such  as  display  of 
the  messages  on  the  display  means  (15);  and 
a  time  range  message  display  step  included  in 
the  control  step,  in  which  the  control  means 
(13)  reads  out  the  messages  which  have  been 
received  during  the  fixed  time  period  from  the 
memory  means  (17,  21)  using  the  information 
stored  in  the  time  period  message  memory 
means  (21  (#2),  21  B)  and  displays  the  mes- 
sages  on  the  display  means  (15)  if  the  user 
intended  in  the  input  step  to  let  the  display 
means  (15)  display  the  messages  which  have 
been  received  during  the  fixed  time  period. 

25.  A  message  display  method  as  claimed  in  claim  24, 
wherein  the  control  means  (13)  executes  the  dis- 
play  of  the  messages  on  the  display  means  (15) 
according  to  a  first  display  operation  for  displaying 
the  messages  from  the  oldest  message  or  a  second 
display  operation  for  displaying  the  messages  from 
the  newest  message. 

26.  A  method  as  claimed  in  claim  24  or  25,  wherein  the 
control  step  executed  by  the  control  means  (13) 
includes: 

a  function  operation  setting  step  in  which  a 
function  operation  setting  means  (131)  of  the 
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control  means  (1  3)  sets  functions  of  the  radio 
communication  device  such  as  enable/disable 
of  the  function  for  displaying  the  messages 
which  have  been  received  during  the  fixed  time 
period,  according  to  the  information  inputted  in  5 
the  input  step  via  the  input  means  (14); 
a  time  control  step  in  which  a  time  control 
means  (135)  of  the  control  means  (13)  updates 
and  outputs  the  time  of  day  to  be  used  for  indi- 
cating  the  reception  time  of  each  message;  10 
a  display  control  step  in  which  a  display  control 
means  (133)  of  the  control  means  (13)  exe- 
cutes  control  of  the  display  of  messages  on  the 
display  means  (15);  and 
a  message  memory  management  step  in  15 
which  a  message  memory  management 
means  (132)  of  the  control  means  (13)  exe- 
cutes  management  of  storage  and  reading  of 
the  received  messages  in  the  memory  means 
(17),  in  which  the  message  memory  manage-  20 
ment  means  (132)  stores  information  concern- 
ing  a  received  message  in  the  time  period 
message  memory  means  (21  (#2),  21B)  if  the 
reception  time  of  the  received  message 
belongs  to  the  fixed  time  period.  25 

27.  A  message  display  method  as  claimed  in  claim  26, 
wherein  the  memory  means  (17,  21)  for  executing 
the  memory  step  includes: 

30 
a  message  memory  means  (21)  including  a 
plurality  of  message  memory  areas  corre- 
sponding  to  memory  management  numbers, 
each  of  which  can  store  one  of  the  received 
messages,  a  reception  address  of  the  mes-  35 
sage,  reception  date/time  data  of  the  message, 
a  first  directory  information  (#1)  to  be  used  for 
indicating  the  order  of  reception  of  all  the 
received  messages,  and  a  second  directory 
information  (#2)  to  be  used  for  indicating  the  40 
order  of  reception  of  the  messages  which  have 
been  received  during  the  fixed  time  period; 
an  all  messages  registered  memory  area 
pointer  means  (22)  for  storing  a  memory  man- 
agement  number  (NEW)  of  one  of  the  message  45 
memory  areas  that  stores  the  newest  message 
in  all  the  received  messages  stored  in  the  mes- 
sage  memory  means  (21)  and/or  a  memory 
management  number  (OLD)  of  one  of  the  mes- 
sage  memory  areas  that  stores  the  oldest  mes-  so 
sage  in  all  the  received  messages  stored  in  the 
message  memory  means  (21); 
a  time  period  messages  registered  memory 
area  pointer  means  (24)  for  storing  a  memory 
management  number  (NEW)  of  one  of  the  ss 
message  memory  areas  that  stores  the  newest 
message  in  the  messages  which  have  been 
received  during  the  fixed  time  period  and 

stored  in  the  message  memory  means  (21) 
and/or  a  memory  management  number  (OLD) 
of  one  of  the  message  memory  areas  that 
stores  the  oldest  message  in  the  messages 
which  have  been  received  during  the  fixed  time 
period  and  stored  in  the  message  memory 
means  (21);  and 
a  time  period  message  display  function  setting 
register  means  (25)  for  storing  the  enable/disa- 
ble  of  the  function  for  displaying  the  messages 
which  have  been  received  during  the  fixed  time 
period,  and  one  or  more  boundary  times  for 
defining  the  fixed  time  period. 

28.  A  message  display  method  as  claimed  in  claim  27, 
wherein  reading  of  messages  to  be  displayed  on 
the  display  means  (1  5)  from  the  message  memory 
means  (21)  in  the  message  memory  management 
step  is  executed  by  the  message  memory  manage- 
ment  means  (132),  by  referring  first  to  the  memory 
management  number  (NEW/OLD)  stored  in  the 
time  period  messages  registered  memory  area 
pointer  means  (24)  or  the  all  messages  registered 
memory  area  pointer  means  (22)  depending  on  the 
enable/disable  of  the  function  stored  in  the  time 
period  message  display  function  setting  register 
means  (25),  reading  out  the  first  message  to  be  dis- 
played  from  a  message  memory  area  of  the  mes- 
sage  memory  means  (21)  designated  by  the 
memory  management  number  (NEW/OLD),  and 
thereafter  successively  reading  out  messages  from 
the  message  memory  means  (21)  by  referring  to 
the  second  directory  information  (#2)  or  the  first 
directory  information  (#1)  depending  on  the  ena- 
ble/disable  of  the  function. 

29.  A  method  as  claimed  in  claim  27  or  28  ,  wherein: 

the  first  directory  information  (#1)  stored  in  a 
message  memory  area  storing  a  particular 
message  includes: 
the  first  NEXT  information  which  indicates  the 
memory  management  number  of  one  of  the 
message  memory  areas  that  stores  a  message 
that  was  received  just  before  the  particular 
message;  and 
the  first  BACK  information  which  indicates  the 
memory  management  number  of  one  of  the 
message  memory  areas  that  stores  a  message 
that  was  received  just  after  the  particular  mes- 
sage,  and 
the  second  directory  information  (#2)  stored  in 
a  message  memory  area  storing  a  particular 
message  includes: 
the  second  NEXT  information  which  indicates 
the  memory  management  number  of  one  of  the 
message  memory  areas  that  stores  one  of  the 
messages  which  have  been  received  during 
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the  fixed  time  period  that  was  received  before 
the  particular  message;  and 
the  second  BACK  information  which  indicates 
the  memory  management  number  of  one  of  the 
message  memory  areas  that  stores  one  of  the  s 
messages  which  have  been  received  during 
the  fixed  time  period  that  was  received  after  the 
particular  message. 

specific  boundary  time. 

33.  A  method  as  claimed  in  any  one  of  claims  27  to  32 
,  wherein  a  boundary  for  defining  the  fixed  time 
period  as  a  time  period  from  the  boundary  time  to 
24  hours  after  the  time  period  is  stored  in  the  time 
period  message  display  function  setting  register 
means  (25). 

10  34.  A  method  as  claimed  in  any  one  of  claims  27  to  32 
,  wherein  two  boundary  times  for  defining  the  fixed 
time  period  as  a  time  period  between  the  two 
boundary  times  are  stored  in  the  time  period  mes- 
sage  display  function  setting  register  means  (25). 

15 
35.  A  method  as  claimed  in  any  one  of  claims  28  to  34 

,  wherein  the  messages  read  out  from  the  message 
memory  means  (21)  by  the  message  memory  man- 
agement  means  (132)  are  displayed  on  the  display 

20  means  (1  5)  at  the  same  time. 

30.  A  message  display  method  as  claimed  in  claim  29, 
wherein  reading  of  messages  to  be  displayed  on 
the  display  means  (15)  from  the  message  memory 
means  (21)  in  the  message  memory  management 
step  is  executed  by  the  message  memory  manage- 
ment  means  (132),  by  referring  first  to  the  memory 
management  number  (NEW/OLD)  stored  in  the 
time  period  messages  registered  memory  area 
pointer  means  (24)  or  the  all  messages  registered 
memory  area  pointer  means  (22)  depending  on  the 
enable/disable  of  the  function  stored  in  the  time 
period  message  display  function  setting  register 
means  (25),  reading  out  the  first  message  to  be  dis- 
played  from  a  message  memory  area  of  the  mes- 
sage  memory  means  (21)  designated  by  the 
memory  management  number  (NEW/OLD),  and 
thereafter  successively  reading  out  messages  from 
the  message  memory  means  (21)  by  referring  to 
the  NEXT  information  or  the  BACK  information  of 
the  second  directory  information  (#2)  or  the  first 
directory  information  (#1)  depending  on  the  ena- 
ble/disable  of  the  function. 

31.  A  method  as  claimed  in  claim  27,  28,  29  or  30, 
wherein  the  message  memory  management 
means  (132)  judges  whether  an  unregistered  mes- 
sage  memory  area  exists  in  the  message  memory 
means  (21)  or  not  when  the  message  memory 
management  means  (1  32)  stores  a  received  mes- 
sage  in  the  message  memory  means  (21),  and 
releases  a  message  memory  area  of  the  message 
memory  means  (21)  and  changes  the  message 
memory  area  into  an  unregistered  message  mem- 
ory  area  if  no  unregistered  message  memory  area 
existed  in  the  message  memory  means  (21). 

32.  A  method  as  claimed  in  claim  27,  28,  29,  30  or  31  , 
wherein  the  control  step  executed  by  the  control 
means  (13)  further  includes  a  time  match  judgment 
step  in  which  a  time  match  judgment  means  (134) 
of  the  control  means  (1  3)  judges  whether  or  not  the 
time  of  day  updated  and  outputted  by  the  time  con- 
trol  means  (135)  in  the  time  control  step  matches  a 
specific  boundary  time  stored  in  the  time  period 
message  display  function  setting  register  means 
(25),  and  lets  the  message  memory  management 
means  (132)  clear  the  second  directory  information 
(#2)  and  start  new  relating  using  new  second  direc- 
tory  information  (#2)  if  the  time  of  day  matched  the 

36.  A  method  as  claimed  in  any  one  of  claims  28  to  34 
,  wherein  the  message  read  out  from  the  message 
memory  means  (21)  by  the  message  memory  man- 

25  agement  means  (132)  is  displayed  on  the  display 
means  (15)  with  the  reception  date/time  data  of  the 
message. 

37.  A  method  as  claimed  in  any  one  of  claims  28  to  34 
30  ,  wherein  the  message  read  out  from  the  message 

memory  means  (21)  by  the  message  memory  man- 
agement  means  (132)  is  displayed  on  the  display 
means  (15)  with  the  reception  address  and  the 
reception  date/time  data  of  the  message. 

35 
38.  A  method  as  claimed  in  any  one  of  claims  26  to  37, 

wherein: 

the  messages  received  and  extracted  by  the 
40  radio  reception  means  (12)  in  the  radio  recep- 

tion  step  are  stored  in  a  general  message 
memory  means  (21  A)  of  the  memory  means 
(17)  in  order  of  reception,  and 
the  messages  received  during  the  fixed  time 

45  period  are  stored  in  the  time  period  message 
memory  means  (21  B)  in  order  of  reception,  as 
the  information  concerning  the  messages 
which  have  been  received  during  the  fixed  time 
period. 

50 
39.  A  message  display  method  as  claimed  in  claim  38, 

wherein  reading  of  messages  to  be  displayed  on 
the  display  means  (15)  is  executed  in  the  message 
memory  management  step  by  the  message  mem- 

55  ory  management  means  (132),  by  successively 
reading  out  the  messages  which  have  been 
received  during  the  fixed  time  period  and  stored  in 
the  time  period  message  memory  means  (21  B)  or 
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the  received  messages  stored  in  the  general  mes- 
sage  memory  means  (21  A)  depending  on  the  ena- 
ble/disable  of  the  function  for  displaying  the 
messages  which  have  been  received  during  the 
fixed  time  period  which  has  been  set  in  the  function  5 
operation  setting  step. 

40.  A  method  as  claimed  in  claim  38  or  39  ,  wherein  the 
control  step  executed  by  the  control  means  (1  3)  fur- 
ther  includes  a  time  match  judgment  step  in  which  10 
a  time  match  judgment  means  (134)  of  the  control 
means  (13)  judges  whether  or  not  the  time  of  day 
updated  and  outputted  by  the  time  control  means 
(135)  in  the  time  control  step  matches  a  specific 
boundary  time,  and  lets  the  message  memory  man-  15 
agement  means  (132)  initialize  the  time  period 
message  memory  means  (21  B)  if  the  time  of  day 
matched  the  specific  boundary  time. 

41  .  A  method  as  claimed  in  claim  38,  39  or  40  ,  wherein  20 
the  fixed  time  period  is  a  time  period  from  a  bound- 
ary  time  to  24  hours  after  the  time  period. 

42.  A  method  as  claimed  in  claim  38,  39  or  40,  wherein 
the  fixed  time  period  is  a  time  period  between  two  25 
boundary  times. 

43.  A  method  as  claimed  in  claim  39,  40,  41  or  42, 
wherein  the  messages  read  out  from  the  time 
period  message  memory  means  (21  B)  or  the  gen-  30 
eral  message  memory  means  (21  A)  by  the  mes- 
sage  memory  management  means  (132)  are 
displayed  on  the  display  means  (15)  at  the  same 
time. 

35 
44.  A  method  as  claimed  in  any  one  of  claims  24  to  43 

,  wherein  two  or  more  time  period  message  mem- 
ory  means  (21  (#2),  21  B)  are  provided  for  the  time 
period  message  memory  step  so  that  the  user  can 
set  two  or  more  types  of  fixed  time  periods  and  40 
make  a  selection  from  display  modes  correspond- 
ing  to  each  of  the  time  periods. 

45.  A  method  as  claimed  in  any  one  of  claims  24  to  44 
,  further  comprising  an  informing  step  in  which  an  45 
informing  means  (16)  informs  the  user  of  the  recep- 
tion  of  the  message  by  making  a  beep,  blinking,  etc. 

46.  A  method  as  claimed  in  any  one  of  claims  24  to  45 
,  wherein  the  radio  communication  device  is  a  radio  so 
selective  calling  receiver  such  as  a  pager. 
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