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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention:  5 

The  present  invention  relates  to  a  display  method 
and  a  display  apparatus  applied  to  various  electronic 
equipments  and  a  communication  apparatus  such  as  a 
portable  radio  telephone  or  the  like  to  which  the  display  10 
apparatus  is  applied 

Background  of  the  Invention: 

Various  radio  telephone  systems  employing  com-  15 
munication  apparatus  called  portable  telephones  have 
been  put  into  practice.  In  each  of  the  radio  telephone 
systems,  basically,  a  plurality  of  base  stations  are  dis- 
posed  at  a  predetermined  interval,  and  a  service  area  is 
set  around  each  of  the  base  stations.  Communication  20 
apparatus  (radio  telephone  apparatus,  i.e.,  subscriber 
stations)  in  each  of  the  service  areas  communicate  with 
the  base  station  in  the  area  and  set  a  telephone  circuit 
via  the  base  station  to  make  a  telephone  call  to  an 
optional  party  and  to  carry  out  data  transmission.  25 

In  this  case,  the  general  radio  telephone  apparatus 
incorporates  a  secondary  battery  therein  and  operates 
by  using  the  secondary  battery  as  a  power  source. 

A  comparatively  small  radio  communication  appa- 
ratus  such  as  a  portable  telephone  or  the  like  has  a  dis-  30 
play  unit  such  as  a  comparatively  small-sized  liquid 
crystal  display  panel  or  the  like  which  displays  various 
informations  in  the  form  of  letters,  numerals  and  sym- 
bols.  Informations  displayed  on  this  display  unit 
includes,  for  example,  a  telephone  number  for  calling,  a  35 
registered  telephone  number,  date  and  time,  a  recep- 
tion  level,  a  remaining  charge  amount  of  the  secondary 
battery,  and  so  on. 

If  more  information  can  be  displayed  on  the  display 
unit,  it  becomes  more  convenient  in  vie  of  use  of  the  40 
radio  communication  apparatus  to  that  extent.  However, 
an  area  of  the  display  panel  is  limited  due  to  a  demand 
for  miniaturization  of  the  radio  communication  appara- 
tus  and  hence  limited  informations  are  displayed  by 
using  comparatively  small  letters  and  symbols.  FIG.  1  is  45 
a  diagram  showing  an  example  of  a  display  panel  of  a 
portable  telephone.  A  display  panel  90  shown  in  FIG.  1 
has  a  display  area  91  used  for  displaying  letters 

(this  means  "out  of  area"  in  English)  which  means  that 
the  portable  telephone  is  positioned  out  of  a  telephone 
call  area  (out  of  service  area),  a  reception-level  display  55 
area  92  used  for  displaying  a  reception  level  of  a  signal 
from  a  base  station  in  the  form  of  a  bar  graph  including 
a  plurality  of  bars  (three  bars  in  an  example  shown  in 

FIG.  1)  as  well  as  a  symbol  of  an  antenna,  and  a  bat- 
tery-remaining-amount  display  area  93  used  for  display- 
ing  a  remaining  charge  amount  of  a  secondary  battery 
by  using  the  number  of  display  blocks  in  a  figure  repre- 
senting  a  battery.  The  display  panel  has  at  the  remain- 
ing  portion  a  plurality  of  areas  94  used  for  displaying 
numerics  and  letters,  the  plurality  of  the  areas  94  are 
arranged  in  a  dot  matrix  fashion  with  predetermined  col- 
umns  and  rows  (in  this  case,  letters  of  ten  columns  x 
three  rows,  i.e.,  thirty  letters).  In  the  area  94  where  a 
plurality  of  dot  matrixes  are  provided,  numerics  such  as 
a  telephone  number  or  the  like,  a  registered  name,  var- 
ious  messages  and  so  on  are  displayed. 

Since  the  display  panel  thus  arranged  has  a  dimen- 
sion  of  a  lateral  length  of  about  2  to  3  cm  and  a  longitu- 
dinal  length  of  about  1  to  2  cm,  representation  of  the 
remaining  charged  amount  of  the  secondary  battery  is 
displayed  with  extremely  small  symbols,  which  makes 
very  difficult  for  a  user  to  see  what  is  displayed.  In  par- 
ticular,  if  larger  display  areas  formed  of  dot  matrixes  for 
letters  and  numerics  are  secured  on  the  display  panel, 
the  symbol  display  area  becomes  smaller,,  which 
makes  extremely  difficult  for  a  user  to  see  what  is  dis- 
played. 

While  a  display  panel  of  a  portable  telephone  has 
been  described  by  way  of  example,  display  panels  of 
various  electronic  equipments  are  also  encountered  by 
the  same  problems  when  a  state  of  an  electronic  equip- 
ment  is  displayed. 

SUMMARY  OF  THE  INVENTION 

In  view  of  such  aspects,  it  is  an  object  of  the  present 
invention  to  satisfactorily  display  a  state  of  an  electronic 
equipment  in  an  electronic  equipment  such  as  a  com- 
munication  apparatus. 

According  to  a  first  aspect  of  the  present  invention, 
a  display  method  of  displaying  a  state  of  an  electronic 
equipment  includes  a  step  of  displaying  at  least  two 
states  of  the  electronic  equipment  by  using  change 
among  representations  of  face  portions  different  from 
one  another. 

According  to  a  second  aspect  of  the  present  inven- 
tion,  an  electronic  equipment  for  displaying  a  state  of  an 
operation  and  a  status  includes  a  detection  unit  for 
detecting  at  least  two  states  of  the  electronic  equip- 
ment,  and  a  display  unit  for  displaying  the  at  least  two 
states  obtained  from  an  output  from  the  detection  unit 
by  using  change  among  representations  of  face  por- 
tions  different  from  one  another. 

According  to  a  third  aspect  of  the  present  invention, 
a  communication  apparatus  for  displaying  a  state  of  an 
operation  and  a  status  thereof  includes  a  detection  unit 
for  detecting  at  least  two  states  of  the  electronic  equip- 
ment,  and  a  display  unit  for  displaying  the  at  least  two 
states  obtained  from  an  output  from  the  detection  unit 
by  using  change  among  representations  of  face  por- 
tions  different  from  one  another. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  diagram  used  to  explain  an  example  of  a 
display  panel  of  a  portable  telephone; 
FIG.  2  is  a  block  diagram  showing  an  arrangement 
of  a  terminal  apparatus  to  which  an  embodiment  of 
the  present  invention  is  applied; 
FIG.  3  is  a  plan  view  showing  an  arrangement  of  a 
display  panel  according  to  the  embodiment  of  the 
present  invention; 
FIG.  4  is  a  diagram  used  to  explain  a  connection 
state  of  the  display  panel  and  a  driver  according  to 
the  embodiment  of  the  present  invention; 
FIG.  5  is  a  plan  view  showing  a  display  example 
according  to  the  embodiment  of  the  present  inven- 
tion; 
FIG.  6  is  a  plan  view  showing  a  display  example  (in 
which  another  symbols  are  not  displayed  on  a 
panel)  according  to  the  embodiment  of  the  present 
invention; 
FIG.  7  is  a  diagram  used  to  explain  a  changed  state 
of  a  representation  according  to  the  embodiment  of 
the  present  invention; 
FIGS.  8A  to  8D  are  diagrams  used  to  explain  dis- 
play  parts  according  to  the  embodiment  of  the 
present  invention; 
FIG.  9  is  a  plan  view  showing  a  display  example  (in 
which  a  representation  is  displayed  together  with 
letters)  according  to  the  embodiment  of  the  present 
invention; 
FIGS.  10A  to  10C  are  diagrams  used  to  explain  an 
example  of  displaying  a  moving  representation 
according  to  the  embodiment  of  the  present  inven- 
tion  and  parts  used  therefor; 
FIG.  1  1  is  a  flowchart  showing  a  display  processing 
for  opening  and  closing  a  mouth  of  a  face  of  the  rep- 
resentation  according  to  the  embodiment  of  the 
present  invention; 
FIGS.  12A  to  12D  are  diagrams  used  to  explain  an 
example  or  displaying  a  rotated  figure  according  to 
the  embodiment  of  the  present  invention  and  parts 
used  therefor; 
FIG.  13  is  a  flowchart  showing  a  rotation  display 
processing  according  to  the  embodiment  of  the 
present  invention; 
FIGS.  14A  to  14D  are  diagrams  used  to  explain  a 
modified  example  of  the  representation  (employing 
a  dog's  face)  according  to  the  embodiment  of  the 
present  invention; 
FIG.  1  5  is  a  diagram  showing  a  modified  example  of 
the  representation  (having  a  different  dot  arrange- 
ment)  according  to  the  embodiment  of  the  present 
invention;  and 
FIG.  1  6  is  a  diagram  showing  a  modified  example  of 
the  representation  (having  a  different  dot  arrange- 
ment)  according  to  the  embodiment  of  the  present 
invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

An  embodiment  of  the  present  invention  will  herein- 
after  be  described  with  reference  to  FIGS.  2  to  16. 

5  In  this  embodiment,  the  present  invention  is  applied 
to  a  terminal  apparatus  of  a  radio  telephone  system. 
The  radio  telephone  system  to  which  the  present  inven- 
tion  is  applied  may  be  not  only  a  general  radio  tele- 
phone  but  also  a  simple  type  radio  telephone  system 

10  such  as  a  personal  handy  phone  (PHS)  or  the  like,  and 
in  each  of  the  systems  a  basic  arrangement  is  the 
same.  FIG.  2  is  a  block  diagram  showing  an  arrange- 
ment  of  the  terminal  apparatus.  The  terminal  apparatus 
has  an  antenna  1  used  for  communicating  with  a  base 

15  station  by  wireless  and  connected  to  a  radio  communi- 
cation  processing  unit  2.  A  transmission  signal  sub- 
jected  by  the  radio  communication  processing  unit  2  to 
a  transmission  processing  is  transmitted  from  the 
antenna  1  by  wireless,  and  a  signal  having  a  predeter- 

20  mined  frequency  band  and  transmitted  from  the  base 
station  is  received  by  the  antenna  1  and  then  subjected 
to  a  reception  processing  by  the  radio  communication 
processing  unit  2  to  obtain  a  reception  signal. 

The  reception  signal  subjected  to  the  reception 
25  processing  by  the  radio  communication  processing  unit 

2  and  thereby  demodulated  is  supplied  to  a  data 
processing  unit  3.  THe  data  processing  unit  3  subjects 
the  supplied  reception  signal  to  a  predetermined  data 
processing  to  extract  an  audio  data  and  a  control  data. 

30  The  audio  data  extracted  by  the  data  processing  unit  is 
supplied  to  an  audio  processing  unit  4.  The  audio 
processing  unit  4  subjects  the  supplied  audio  data  to  an 
audio  processing  such  as  a  digital-to-analog  conver- 
sion,  amplification  or  the  like  and  supplies  the  proc- 

35  essed  audio  signal  to  a  speaker  5.  The  speaker  5 
emanates  a  sound. 

An  audio  signal  obtained  form  a  sound  the  micro- 
phone  6  picks  up  is  supplied  to  the  audio  processing 
unit  4.  The  audio  processing  unit  4  carries  out  the  audio 

40  processing  such  as  an  analog-to-digital  conversion  or 
the  like  to  obtain  a  transmission  audio  data  and  supplies 
the  audio  data  to  the  data  processing  unit  3.  The  data 
processing  unit  3  adds  the  supplied  audio  data  with 
other  data  such  as  a  control  data,  a  synchronization 

45  data  or  the  like  to  form  a  transmission  signal,  and  sup- 
plies  the  transmission  signal  to  the  radio  communication 
processing  unit  2.  The  radio  communication  processing 
unit  2  modulates  the  supplied  transmission  signal  and 
then  frequency-converts  the  modulated  signal  into  a 

so  signal  having  a  predetermined  transmission  frequency, 
thereafter  the  frequency-converted  transmission  signal 
being  transmitted  from  the  antenna  1  by  wireless. 

The  above  reception  and  transmission  processings 
are  carried  out  under  the  control  of  a  control  unit  1  1  as 

55  a  system  controller  of  the  terminal  apparatus.  In  this 
case,  information  about  operations  of  respective  opera- 
tion  units  1  2  such  as  a  dial  key  or  the  like  provided  in  the 
terminal  apparatus  are  supplied  to  the  control  unit  1  1  . 

3 
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The  control  unit  1  1  carries  out  various  kind  of  process- 
ings  of  the  radio  telephone  such  as  a  call-out  process- 
ing,  a  call-in  processing  or  the  like  based  on  the 
operation  information.  The  control  unit  11  supplies  a 
display  control  signal  to  a  liquid  crystal  display  (LCD) 
driver  13  serving  as  a  drive  circuit  for  a  liquid  crystal  dis- 
play  panel.  A  liquid  crystal  display  panel  20  connected 
to  the  LCD  driver  13  displays  letters,  numerics,  figures 
and  so  on  based  on  the  display  control  signal. 

A  backlight  16  is  provided  on  a  surface  on  the  oppo- 
site  side  of  a  display  surface  of  the  liquid  crystal  display 
panel  20.  The  backlight  16  is  turned  on  at  a  predeter- 
mined  time  under  the  control  of  the  control  unit  1  1  to  illu- 
minate  the  liquid  crystal  display  panel  20.  A  backlight 
incorporating  light  emitting  diodes  having  a  plurality  of 
colors  is  employed  as  the  backlight  1  6  of  this  embodi- 
ment.  For  example,  a  red  light  emitting  diode  and  a 
green  light  emitting  diode  are  incorporated  in  the  back- 
light  16  and  the  light  emitting  diodes  of  respective  colors 
can  individually  emit  light  to  illuminate  the  liquid  crystal 
display  panel  20  with  red  or  green  light  and  can  emit 
both  lights  simultaneously  to  illuminate  it  with  yellow 
light.  Control  of  colors  of  emitted  light  is  carried  out 
under  the  control  of  the  control  unit  1  1  . 

A  secondary  battery  1  5  as  a  power  source  for  oper- 
ating  the  terminal  apparatus  according  to  this  embodi- 
ment  is  incorporated  in  (or  externally  attached  to)  the 
terminal  apparatus.  A  power  source  circuit  14  con- 
nected  to  the  secondary  battery  1  1  5  supplies  to  each  of 
circuits  in  the  terminal  apparatus  a  power  source  corre- 
sponding  to  a  voltage  of  each  circuit.  In  this  case,  the 
power  source  circuit  1  1  4  is  arranged  so  as  to  detect  a 
battery  state  of  the  secondary  battery  15  such  as  a 
remaining  charged  amount  or  the  like  based  on  a  bat- 
tery  voltage,  a  current  and  so  on,  and  supplies  informa- 
tion  about  the  detected  battery  state  such  as  the 
remaining  charged  amount  or  the  like  to  the  control  unit 
11. 

Under  the  control  of  the  control  unit  1  1  ,  the  liquid 
crystal  display  panel  20  displays  thereon  not  only  repre- 
sentations  directly  concerning  a  telephone  call  such  as 
a  telephone  number  of  call-out  and  call-in,  a  name  cor- 
responding  to  a  registered  telephone  number  and  so  on 
but  also  a  service  level  representation  indicating  that 
the  terminal  apparatus  is  located  within  a  service  area, 
representation  of  the  remaining  charged  amount  of  the 
secondary  battery  15  and  so  on. 

When  the  control  unit  11  determines  a  reception 
electric  field  intensity  of  a  specific  signal  transmitted 
from  a  base  station  and  determines  that  the  terminal 
apparatus  is  located  out  of  a  service  area,  representa- 
tion  indicating  that  the  terminal  apparatus  is  out  of  an 
area.  Contrary,  when  the  control  unit  1  1  determines  that 
the  terminal  apparatus  is  located  within  a  service  area, 
one  of  plural-step  representations  is  carried  out 
depending  upon  an  intensity  of  the  level  based  on  the 
received  electric  field  intensity.  Thus,  the  service  level 
representations  carried  out.  The  plural-step  representa- 

tion  of  the  remaining  charged  amount  is  also  carried  out 
based  on  the  remaining  charged  amount  of  the  second- 
ary  battery  15  determined  by  the  control  unit  1  1  . 

FIG.  3  is  a  diagram  showing  an  arrangement  of  the 
5  liquid  crystal  display  panel  20  according  to  this  embodi- 

ment.  The  liquid  crystal  display  panel  20  has,  at  its 
upper  portion,  an  area  21  used  for  displaying  letters 

which  means  that  the  terminal  apparatus  is  located  out 
of  a  telephone  call  area  (i.e.,  a  service  area,  a  service 
level  display  area  22  used  of  displaying  a  symbol  of  an 

15  antenna  and  a  reception  level  of  a  signal  from  a  base 
station  in  the  form  of  a  graph  using  a  plurality  of  bars 
(three  bars  in  this  embodiment),  a  remaining-charged- 
amount  display  area  23  used  for  displaying  a  remaining 
charged  amount  of  the  secondary  battery  1  5  by  using 

20  the  number  of  display  blocks  in  the  figure  representing  a 
battery.  When  the  service  level  representation  is  dis- 
played  in  the  display  area  22,  if  a  state  of  the  reception 
level  in  the  service  area  is  the  worst  state,  then  only  a 
figure  representing  an  antenna  is  displayed.  Four-step 

25  representation  is  carried  out  in  such  a  manner  that  as 
the  reception  level  becomes  better  step  by  step  from 
that  state,  the  number  of  the  bars  in  the  bar  graph  is 
increased.  When  the  remaining  charged  amount  is  dis- 
played  in  the  display  area  23,  three-step  representation 

30  is  carried  out  in  which  the  number  of  displayed  three 
blocks  is  increased  or  decreased  depending  upon  the 
remaining  charged  amount. 

The  liquid  crystal  display  panel  20  has,  at  a  rest 
portion,  an  area  30  used  for  displaying  numerics  and 

35  letters  by  using  a  dot  matrix.  The  area  30  is  provided  so 
as  to  display  letters  of  predetermined  columns  and  rows 
(ten  columns  and  three  rows  in  this  embodiment).  On 
this  display  area  30  using  the  dot  matrixes,  numerics 
such  as  a  telephone  number,  a  registered  name,  vari- 

40  ous  message  and  so  on  are  displayed. 
In  this  embodiment,  in  the  dot-matrix  display  area 

30,  other  than  the  letters  and  numerics,  the  service  level 
representation  and  the  remaining  charged  amount  rep- 
resentation  are  carried  out  by  using  a  figure  of  a 

45  deformed  face.  Detailed  representation  of  a  figure  of  a 
deformed  face  will  be  described  later  on.  In  order  to  dis- 
play  the  figure  of  the  deformed  face,  this  dot-matrix  dis- 
play  area  30  has  added  lines  61  to  73  provided  between 
the  display  areas  for  the  letters,  and  hence  can  display 

so  a  comparatively  large  figure  by  using  the  entire  dot- 
matrix  display  are  30. 

Specifically,  the  dot-matrix  area  30  according  to  this 
embodiment  is  formed  of  thirty  letter  display  areas  of  ten 
columns  x  three  rows  (letter  display  areas  31,  32,  33, 

55  AcAc,  60  shown  in  FIG.  4).  One  letter  display  area  is 
formed  of  35  dots  of  7-dot  column  x  5-dot  row.  As  shown 
in  FIG.  3,  dots  shown  by  solid  squares  are  dots  forming 
each  of  the  letter  display  areas.  In  this  embodiment,  the 

4 
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added  vertical  lines  61  to  70  are  provided  at  vertical- 
direction  spaces  between  the  adjacent  letter  display 
areas  and  at  the  left  end  of  the  dot-matrix  display  area 
30.  The  added  horizontal  lines  71  ,  72,  73  used  for  dis- 
playing  cursors.  In  FIG.  3,  dots  shown  by  open  squares 
are  dots  forming  each  of  the  added  lines. 

FIG.  4  is  a  diagram  showing  a  connection  state  of 
the  dot-matrix  display  area  30  of  the  liquid  display  panel 
20  and  the  LCD  driver  13.  A  LCD  driver  which  can  dis- 
play  a  dot  matrix  of  twelve  columns  x  three  rows  the 
LCD  driver  1  3  according  to  this  embodiment.  As  shown 
in  FIG.  4,  the  dot-matrix  display  area  30  is  formed  of  the 
thirty  letter  display  areas  31,  32,  33,  Ac,  60  of  ten  col- 
umns  x  three  rows  in  vertical  lines  (5  dots  x  1  0  :  50  lines) 
of  dots  forming  the  ten  letter  display  areas  of  each  row 
are  connected  to  the  LCD  driver  1  3  by  using  vertical  line 
connection  unit  X1  to  X10  for  twelve  columns  of  pre- 
pared  vertical  line  connection  units  X1  to  X12  of  the 
LCD  driver  13.  Horizontal  lines  (7  dots  x  3  +  3  dots  for 
the  cursor  display  lines:  24  lines)  are  connected  to  the 
LCD  driver  13  by  using  the  horizontal  line  connection 
units  Y1  ,  Y2,  Y3  prepared  for  three  rows. 

Ten  lines  forming  the  added  vertical  lines  61  to  70 
are  connected  to  the  LCD  driver  13  by  using  ten  line 
amount  of  the  remaining  vertical  line  connection  units 
X1  1  ,  X12  for  two  columns  of  the  LCD  driver  13.  In  this 
case,  the  LCD  driver  1  3  which  can  display  8  dots  includ- 
ing  one  dot  for  the  cursor  display  line  in  the  vertical 
direction  is  employed  (if  the  driver  (if  a  driver  which  can 
display  only  7  dots  in  the  vertical  direction,  then  another 
horizontal  line  connection  unit  is  used  as  used  for  the 
added  vertical  lines). 

As  shown  in  FIG.  3,  this  arrangement  permits  an 
area  of  24  vertical  direction  dots  x  60  horizontal  direc- 
tion  dots  continuously  provided  is  formed.  Use  of  this 
area  30  permits  not  only  the  display  of  letters  and 
numerics  with  an  area  of  ten  columns  x  three  rows 
(when  only  the  letters  and  numerics  are  displayed,  the 
added  lines  61  to  73  are  not  used)  but  also  a  figure  and 
so  on  continuously  employing  the  dot-matrix  display 
area  30  is  employed. 

A  processing  for  displaying  a  figure  and  so  on  by 
using  the  dot-matrix  display  area  30  according  to  this 
embodiment  will  be  described.  It  is  assumed  that  under 
the  control  of  the  control  unit  1  1  ,  a  figure  of  a  face  rep- 
resenting  two  states  of  a  service  level  and  a  battery 
remaining  amount  is  displayed  on  the  dot-matrix  display 
area  30  of  the  liquid  crystal  display  panel  20.  Specifi- 
cally,  based  on  the  service  level  and  the  battery  remain- 
ing  amount  determined  by  the  control  unit  11,  the 
control  unit  1  1  supplies  a  display  control  signal  used  for 
display  the  figure  of  the  corresponding  face  to  the  LCD 
driver  13.  As  shown  in  FIG.  5,  the  figure  of  the  corre- 
sponding  face  is  displayed  at  the  left  end  of  the  dot- 
matrix  display  area  30.  In  the  case  shown  in  FIG.  5,  the 
representation  indicative  of  a  "out-of-area"  state,  a  serv- 
ice  level  representation  and  a  remaining  charged 
amount  representation  are  carried  out  on  the  display 

areas  21  ,  22,  23  on  an  upper  portion  of  the  liquid  crystal 
display  panel  20  similarly  to  that  shown  in  FIG.  1  (while 
all  representations  are  displayed  in  FIG.  5,  practically 
only  a  portion  corresponding  to  a  state  is  displayed). 

5  Alternatively,  as  shown  in  FIG.  6,  only  the  dot-matrix  dis- 
play  area  30  as  he  liquid  crystal  display  panel  20  may  be 
prepared  to  display  only  the  figure  corresponding  to  the 
service  level  and  the  battery  remaining  amount  on  the 
dot-matrix  display  area  30. 

w  FIG.  7  is  a  diagrams  showing  a  changed  state  of 
the  figure  of  the  displayed  face  in  this  embodiment.  The 
figures  of  faces  having  expressions  of  nine  kinds  are 
previously  prepared,  and  one  of  the  figures  of  the  faces 
of  the  expressions  is  displayed  in  response  to  the  serv- 

15  ice  level  and  the  battery  remaining  amount.  Specifically, 
the  control  unit  1  1  determines  the  service  level  by  using 
three  steps  a  strong  electric  field  state,  a  weak  electric 
field  state  and  an  out-of-area  state  and  also  determines 
the  battery  remaining  amount  by  using  three  steps  of 

20  large  remaining  amount,  a  middle  remaining  amount 
and  a  small  remaining  amount.  The  control  1  1  practi- 
cally  determines  the  states  by  using  finer  steps  and  dis- 
plays  the  states  determined  as  ones  of  the  fine  steps  on 
the  display  areas  21  ,  22,  23. 

25  When  the  expression  is  changed  in  the  figure  of  the 
displayed  face,  eyes  of  the  displayed  face  in  the  figure 
are  changed  in  response  to  the  determined  service  level 
and  mouths  of  the  displayed  face  are  changed  in 
response  to  the  determined  battery  remaining  amount. 

30  Specifically,  when  the  expression  of  the  eyes  is  changed 
in  response  to  the  service  level,  the  eyes  of  the  laughing 
face  (eyes  formed  of  upward  semicircles)  are  displayed 
in  case  of  the  strong  electric  field  state.  The  eyes  of  a 
normal  expression  (linear-shaped  eyes)  are  displayed 

35  in  case  of  the  weak  electric  field  state.  The  closed  eyes 
(eyes  formed  of  downward  semicircles)  are  displayed  in 
case  of  the  out-of-area  state.  When  the  expression  of 
the  mouths  is  changed  in  response  to  the  battery 
remaining  amount,  the  mouths  of  the  laughing  face 

40  (mouths  formed  of  upward  semicircles)  are  displayed  in 
case  of  the  large  remaining  amount  state.  The  mouths 
of  a  normal  expression  (linear-shaped  mouths)  are  dis- 
played  in  case  of  the  middle  remaining  amount  state. 
The  closed  mouths  (mouths  formed  of  downward  semi- 

45  circles)  are  displayed  in  case  of  the  small  remaining 
amount  state. 

Combination  of  the  eye  expressions  of  three  kinds 
and  the  mouth  expressions  of  three  kinds  permits  fig- 
ures  P1  to  P9  of  face  expressions  of  nine  kinds  shown 

so  in  FIG.  7  to  be  formed,  and  one  of  the  nine  figures  is 
selected  in  response  to  the  service  level  and  the  battery 
remaining  amount  of  the  terminal  apparatus  at  that  time 
and  then  displayed  on  the  dot-matrix  display  area  30  of 
the  liquid  crystal  display  panel  20.  For  example,  the  fig- 

55  ure  P1  indicates  a  strong  electric  field  and  a  large  bat- 
tery  remaining  amount.  The  figure  P2  indicates  a  strong 
electric  field  and  a  middle  battery  remaining  amount. 
The  figure  P3  indicates  a  strong  electric  field  and  a 

5 
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small  battery  remaining  amount.  The  figure  P4  indicates 
a  weak  electric  field  and  a  large  battery  remaining 
amount.  The  figure  P5  indicates  a  weak  electric  field 
and  a  middle  battery  remaining  amount.  The  figure  P6 
indicates  a  weal  electric  field  and  a  small  battery 
remaining  amount.  The  figure  P7  indicates  a  out-of-area 
state  and  a  strong  battery  remaining  amount.  The  figure 
P8  indicates  a  out-of-area  state  and  a  middle  battery 
remaining  amount.  The  figure  P9  indicates  a  out-of-area 
state  and  a  small  battery  remaining  amount. 

Each  of  the  figures  of  faces  of  expressions  is 
formed  by  combination  of  parts  each  formed  of  a 
divided  letter  display  area  of  eight  vertical-direction  dots 
x  five  horizontal-direction  dots.  FIGS.  8A  to  8D  are  dia- 
grams  showing  the  display  parts.  Parts  of  a  contour  por- 
tion  shown  in  FIG.  8A  are  commonly  used  in  faces  of 
respective  expressions.  One  of  parts  b1,  b2,  b3,  b4  of 
eyes  shown  in  FIG.  8B  is  selected  depending  upon  the 
expression.  The  parts  b1  is  used  to  display  largely 
opened  eyes  and  different  from  parts  used  to  display  the 
above  three  expressions.  A  case  employing  the  parts  b1 
will  be  described  later  on. 

One  of  parts  c1  ,  c2,  c3,  c4  of  eyes  shown  in  FIG.  8C 
is  selected  depending  upon  the  expression.  The  parts 
c1  is  used  to  display  a  largely  opened  mouth  and  differ- 
ent  from  parts  used  to  display  the  above  three  expres- 
sions.  A  case  employing  the  parts  b1  will  be  described 
later  on. 

Parts  d1,  d2,  d3  of  a  space  portion  shown  in  FIG. 
8D  are  obtained  by  converting  parts  used  for  display  on 
the  added  lines  into  parts  having  a  size  of  eight  vertical- 
direction  dots  x  five  horizontal-direction  dots  similar  to 
that  of  the  letter  display  area.  One  of  the  parts  d1  ,  d2, 
d3  is  selected  properly  in  response  to  a  shape  of  the  fig- 
ure  to  be  displayed  at  the  time. 

Thus,  it  is  possible  to  display  the  figures  of  the  faces 
having  nine  kinds  of  expressions  only  by  preparing  plu- 
ral  kinds  of  parts  corresponding  to  eyes,  a  mouth  and  a 
space  portion  and  selecting  properly  some  parts  there- 
from. 

In  this  embodiment,  the  figures  of  the  faces  of  nine 
kinds  of  expressions  are  displayed  on  the  liquid  display 
panel  20  to  display  a  current  state  of  the  terminal  appa- 
ratus  (the  service  level  and  the  battery  remaining 
amount),  and  in  response  to  the  displayed  figure,  the 
color  of  light  used  for  display  is  changed  by  the  backlight 
1  6  provided  on  the  rear  surface  side  of  the  liquid  crystal 
display  panel  20.  Specifically,  the  backlight  16  accord- 
ing  to  this  embodiment  provides  three  illumination 
colors  of  red,  green  and  yellow  for  selection.  For  exam- 
ple,  the  liquid  crystal  display  panel  20  is  illuminated  with 
green  light  when  the  state  of  the  terminal  apparatus  is 
comparatively  satisfactory.  The  liquid  crystal  display 
panel  20  is  illuminated  with  yellow  light  when  the  state 
of  the  terminal  apparatus  is  comparatively  unsatisfac- 
tory.  The  liquid  crystal  display  panel  20  is  illuminated 
with  red  light  when  the  state  of  the  terminal  apparatus  is 
considerably  unsatisfactory. 

Specifically,  light  of  color  used  when  the  figures  of 
the  nine  kinds  of  expressions  shown  in  FIG.  7  will  be 
described.  When  the  figure  P1  indicative  of  a  strong 
electric  field  and  a  large  battery  remaining  amount  is 

5  displayed,  the  backlight  16  employs  the  green  light  illu- 
mination.  When  the  figure  P9  indicative  of  an  out-of- 
area  state  and  a  small  battery  remaining  amount  is  dis- 
played,  the  backlight  16  employs  a  red  light  illumination. 
When  the  figures  P2  to  P8  indicative  of  other  states  are 

10  displayed,  the  backlight  1  6  employs  a  yellow  light  illumi- 
nation. 

Alternatively,  the  following  example  of  allocating 
colors  to  the  states  of  the  terminal  apparatus  may  be 
employed.  Specifically,  when  the  figure  P1  indicative  of 

15  a  strong  electric  field  and  a  large  battery  remaining 
amount  is  displayed,  the  backlight  1  6  employs  the  green 
light  illumination.  When  the  figures  P2,  P4,  P5  indicating 
a  state  that  at  least  either  of  the  states  becomes  worse 
by  one  step  from  the  state  of  the  figure  P1  are  dis- 

20  played,  the  backlight  16  employs  a  yellow  light  illumina- 
tion.  When  the  figures  P3,  P6,  P7,  P8,  P9  indicative  of  a 
state  that  at  least  one  of  the  states  is  the  worst  state  are 
displayed,  the  backlight  16  employs  a  red  light  illumina- 
tion. 

25  Alternatively,  the  illumination  color  of  the  backlight 
16  may  be  changed  in  response  only  to  one  of  the  two 
states.  For  example,  when  the  figures  P1  to  P3  indicat- 
ing  that  the  service  level  is  a  strong  electric  field  are  dis- 
played,  the  backlight  16  employs  a  green  light 

30  illumination.  When  the  figures  P4  to  P6  indicating  that 
the  service  level  is  a  weak  electric  field  are  displayed, 
the  backlight  16  employs  a  yellow  light  illumination. 
When  the  figures  P7  to  P9  indicating  that  the  service 
level  is  an  out-of-area  state  are  displayed,  the  backlight 

35  16  employs  a  red  light  illumination.  Contrary,  the  illumi- 
nation  color  of  the  backlight  16  may  be  changed  in 
response  only  to  the  change  of  the  battery  remaining 
amount.  Moreover,  another  example  of  allocating  the 
illumination  colors  to  the  changed  states  may  be  set. 

40  When  the  figures  of  the  faces  described  above  are 
displayed  on  the  dot-matrix  display  area  30  of  the  liquid 
crystal  display  panel  20,  another  representation  may  be 
carried  out  on  a  remaining  portion  of  the  dot-matrix  dis- 
play  area  30.  For  example,  as  shown  in  FIG.  9,  when  the 

45  figure  P9  indicative  of  the  out-of-area  state  is  displayed 
at  the  left  end  of  the  dot-matrix  display  area  30,  letters 

50 

(which  are  Chinese  characters)  may  be  displayed  on  a 
right-hand  remaining  portion  of  the  dot-matrix  display 
portion  30.  In  this  case,  since  the  dot-matrix  display 

55  area  30  is  an  area  where  dots  are  continuously  dis- 
posed,  the  letters  can  be  satisfactorily  displayed  by 
using  a  plurality  of  letter  display  areas  continuously. 
Even  in  other  states,  letters  and  so  on  may  be  displayed 

6 
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together  with  the  figure  indicative  of  the  state.  Moreover, 
other  information  such  as  a  telephone  number  or  the 
like  may  be  simultaneously  displayed. 

In  the  terminal  apparatus  of  this  embodiment,  when 
any  alarm  sound  or  a  message  is  desired  under  the 
control  of  the  control  unit  1  1  ,  as  time  passes,  the  dis- 
played  face  portion  may  be  changed  in  the  figure  of  the 
faces  displayed  on  the  dot-matrix  display  area  30  of  the 
liquid  crystal  display  panel  20.  For  example,  as  shown  in 
FIGS.  10A  to  10C,  the  displayed  figure  of  the  face  pre- 
senting  a  state  that  the  mouth  thereof  is  being  opened 
and  closed  may  be  displayed.  Specifically,  as  shown  in 
FIG.  1  1  which  is  a  flowchart  therefor,  a  contour  of  the 
face  is  constantly  displayed  by  using  parts  forming  the 
contour  portion  of  the  face  in  step  S101  .  Further,  a  basic 
expression  is  displayed  by  using  parts  indicative  of  the 
closed  mouth  in  step  S102.  The  figure  P11  shown  in 
FIG.  1  0A  is  a  figure  of  a  face  of  the  basic  expression 
and  employs  contour  portion  parts,  the  parts  b1  for 
eyes,  the  parts  c1  for  the  mouth,  and  the  parts  d1  ,  d2  for 
the  space  portions. 

When  a  predetermined  time  (e.g.,  one  second) 
passes  after  the  display  of  the  basic  expression,  a  figure 
P12  shown  in  FIG.  10B  and  indicative  of  a  face  with  an 
opened  mouth  (part  1)  is  displayed  by  using  parts  indic- 
ative  of  a  state  with  an  opened  mouth  in  step  S103.  In 
this  case,  parts  for  an  upper  lip  portion  used  in  the  basic 
expression  is  changed  to  the  parts  e,  thereby  the  face 
with  the  opened  mouth  being  displayed. 

When  a  predetermined  time  (e.g.,  one  second) 
after  the  display  of  the  face  with  opened  mouth  (part  1), 
a  figure  P13  shown  in  FIG.  10C  and  indicative  of  a  face 
with  an  opened  mouth  (part  2)  is  displayed  by  using 
parts  indicative  of  a  state  with  an  opened  mouth  in  step 
S104.  In  this  case,  parts  for  an  upper  lip  portion  used  in 
the  basic  expression  is  changed  to  the  parts  f,  thereby 
the  face  with  the  opened  mouth  being  displayed. 

When  a  predetermined  time  (e.g.,  one  second) 
after  the  display  of  the  face  with  opened  mouth  (part  2), 
the  figure  P1  1  shown  in  FIG.  10A  and  indicative  of  the 
face  with  the  closed  mouth  is  displayed  by  using  parts 
indicative  of  a  state  with  an  opened  mouth  in  step  S105. 

The  above  processing  permits  the  face  with  the 
opened  mount  to  be  displayed  once,  and  hence,  if 
necessity  is  caused,  a  representation  indicating  that  the 
mouth  is  successively  opened  and  closed  is  displayed 
by  repeatedly  carrying  out  the  processing  according  to 
the  flowchart  shown  in  FIG.  1  1  . 

In  the  terminal  apparatus  of  this  embodiment,  when 
some  operation  (operation  of  a  jog  dial  which  a  user 
rotates  to  carry  out  an  input  operation)  is  carried  out  by 
using  the  operation  unit  12  or  when  there  is  a  waiting 
time  until  a  called  party  answers  upon  call-out,  the  fig- 
ure  of  the  face  displayed  on  the  dot-matrix  display  area 
of  the  liquid  crystal  display  area  30  is  rotated  and  then 
displayed  thereon. 

FIGS.  12A  to  12D  are  diagrams  showing  an  exam- 
ple  of  a  display  presented  when  the  figure  is  rotated. 

Figures  of  the  faces  used  for  the  display  of  the  rotated 
figures  includes  a  figure  P21  shown  in  FIG.  12A  indica- 
tive  of  the  face  faced  to  the  front  and  rotated  by  a  rota- 
tion  angle  of  0°,  a  figure  P22  shown  in  FIG.  12B  rotated 

5  by  a  rotation  angle  of  90°,  a  figure  P23  shown  in  FIG. 
12C  rotated  by  a  rotation  angle  of  180°,  and  a  figure 
P24  shown  in  FIG.  12D  rotated  by  a  rotation  angle  of 
270°.  Each  of  theses  figures  P21  to  P24  is  formed  of  the 
parts  all  for  the  common  contour  portion  used  for  form- 

10  ing  a  contour  of  a  face,  and  further  formed  of  one  of  the 
parts  b1  1  ,  b1  2,  b1  3,  b1  4  for  the  center  portion  and  one 
of  the  parts  d11,  d12,  d13,  d14  for  the  space  portion 
both  of  which  are  selected  in  response  to  the  figure. 

FIG.  1  2  is  a  flowchart  used  to  explain  a  processing 
15  for  displaying  the  rotated  figure.  In  step  S1  1  1  ,  a  contour 

display  processing  using  the  parts  all  for  forming  the 
contour  portion  is  constantly  carried  out.  Then,  in  step 
S1  12,  the  figure  P21  indicative  of  the  face  faced  to  the 
front  is  displayed  by  using  the  parts  b1  1  for  the  center 

20  portion  and  the  parts  d1  1  for  the  space  portion.  When  a 
predetermined  time  passes  after  the  display  of  the  fig- 
ure  P21  indicative  of  the  face  faced  to  the  front,  the  fig- 
ure  P22  rotated  by  90°  is  displayed  by  using  the  parts 
b12  for  the  center  portion  and  the  parts  d12  for  the 

25  space  portion  in  step  S1  13.  When  a  predetermined  time 
passes  after  the  display  of  the  figure  P22  rotated  by  90°, 
the  figure  P23  rotated  by  180°  is  displayed  by  using  the 
parts  b1  3  for  the  center  portion  and  the  parts  d1  3  for  the 
space  portion  in  step  S1  14.  When  a  predetermined  time 

30  passes  after  the  display  of  the  figure  P23  rotated  by 
180°,  the  figure  P24  rotated  by  270°  is  displayed  by 
using  the  parts  b14  for  the  center  portion  and  the  parts 
d14  for  the  space  portion  in  step  S1  15.  When  a  prede- 
termined  time  passes  after  the  display  of  the  figure  P24 

35  rotated  by  270°,  the  figure  P21  formed  in  step  S1  12  is 
displayed  again.  Hereinafter,  while  the  rotation  of  the 
figure  is  required,  the  display  processing  is  repeatedly 
carried  out  in  accordance  with  the  flowchart  shown  in 
FIG.  13. 

40  While  in  the  flowchart  shown  in  FIG.  1  2  an  example 
of  rotating  the  figure  in  only  one  direction  is  described, 
the  present  invention  is  not  limited  thereto.  The  figure 
may  be  rotated  in  both  of  the  above  direction  and  the 
reverse  direction,  eg.g.,  the  rotation  direction  of  the  fig- 

45  ure  of  the  face  corresponding  to  the  operation  direction 
(rotation  direction)  of  the  operation  unit  may  be  set.  A 
period  used  for  changing  the  rotation  angle  by  90°  (i.g., 
a  rotation  speed  of  the  displayed  figure)  may  be  set  to  a 
speed  in  proportion  to  the  operation  speed  of  the  oper- 

50  ation  unit  (e.g.,  a  rotation  speed  of  a  jog  dial),  thereby 
the  rotation  speed  being  changed.  Further,  while  in  this 
embodiment  the  figure  is  rotated  by  changing  the  rota- 
tion  angle  by  90°,  the  figure  may  be  changed  by  every 
finer  angle. 

55  While  the  face  of  one  kind  with  the  opened  eyes 
and  the  mouth  of  the  laughing  face  is  rotated  as  the  fig- 
ure  to  be  rotated,  if  the  figures  of  the  faces  set  in 
response  to  the  state  of  the  terminal  apparatus  shown  in 

7 



13 EP  0  855  823  A2 14 

FIG.  7  Is  required  to  be  rotated,  they  may  be  rotated  by 
the  above  processing.  This  arrangement  permits  a  user 
to  simultaneously  confirm  the  state  of  the  terminal 
apparatus  by  watching  the  expression  of  the  displayed 
face  and  the  predetermined  states  (operation  state,  the  5 
standby  state  and  so  on)  indicated  by  the  rotation  of  the 
figure  of  the  face. 

While  in  this  embodiment  the  deformed  human  face 
is  employed  as  the  figure  of  the  displayed  face,  a  figure 
of  an  animal  or  the  like  may  be  displayed.  FIGS.  1  4A  to  10 
14D  are  diagrams  showing  the  change  of  the  expres- 
sions  of  dog's  faces,  showing  each  of  the  two  states  of 
the  terminal  apparatus  by  four  steps  (in  FIGS.  14A  to 
14D,  although  only  four  examples  are  shown,  there  are 
figures  of  expressions  of  total  sixteen  kinds  because  15 
each  of  the  examples  is  changed  at  four  steps).  At  the 
right-hand  sides  of  FIGS.  14A  to  14D,  exploded  parts 
forming  the  figures  are  shown.. 

In  the  examples  shown  in  FIGS.  14A  to  14D,  the 
service  level  representation  is  displayed  by  using  he  20 
expressions  of  the  dog's  eyes  and  the  representation  of 
the  battery  remaining  amount  is  displayed  by  using  the 
expression  of  the  dog's  mouth.  One  expression  of  the 
dog's  face  can  also  display  the  two  states  of  the  terminal 
apparatus  simultaneously  similarly  to  the  above  embod-  25 
iment. 

While  in  the  respective  examples  described  above 
the  figure  of  the  face  is  displayed  on  the  liquid  crystal 
display  panel  on  which  the  letter  representations  each 
formed  of  five  dots  x  eight  dots  are  displayed  in  three  30 
rows,  the  figure  of  the  face  may  be  displayed  on  a  dis- 
play  panel  having  another  dot  arrangement  for  display- 
ing  letters.  For  example,  FIG.  15  is  a  diagram  showing 
an  example  of  displaying  a  figure  of  a  face  by  using  four 
fonts,  each  of  which  is  formed  of  12  vertical-direction  35 
dots  x  12  horizontal-direction  dots,  of  a  display  panel.  At 
the  right-hand  sides  of  FIG.  15,  exploded  parts  forming 
the  figure  are  shown. 

FIG.  16  is  a  diagram  showing  an  example  of  dis- 
playing  a  figure  of  a  face  by  using  four  fonts,  each  of  40 
which  is  formed  of  16  vertical-direction  dots  x  16  hori- 
zontal-direction  dots,  of  a  display  panel.  At  the  right- 
hand  sides  of  FIG.  16,  exploded  parts  forming  the  figure 
are  shown.  As  described  above,  if  the  shape  of  the  face 
is  properly  set  in  response  to  the  dot  arrangement  of  the  45 
display  panel  to  be  used,  then  the  display  of  the  above 
figure  can  be  carried  out  on  a  display  panel  having  any 
dot  arrangement. 

While  in  the  embodiment  the  illumination  color  of 
the  backlight  for  illuminating  the  display  unit  is  changed  so 
in  response  to  the  change  of  the  state,  the  display  unit 
may  constantly  be  illuminated  with  light  of  one  color. 
There  may  be  no  display-unit  illumination  means  such 
as  the  backlight. 

While  in  the  embodiment  the  service  level  and  the  ss 
battery  remaining  amount  of  the  terminal  apparatus  are 
displayed  by  using  two  parts  of  the  figure  of  the  one 
face,  the  two  states  may  be  indicated  by  using  expres- 

sion  of  one  portion..  Alternatively,  more  states  may 
simultaneously  be  indicated  by  using  three  or  larger 
parts  of  the  face. 

While  in  the  embodiment  the  present  invention  is 
applied  to  the  terminal  apparatus  of  the  radio  telephone 
system  and  a  simple  type  radio  telephone  system,  it  is 
needless  to  say  that  the  present  invention  can  be 
applied  to  a  state  display  processing  of  a  terminal  appa- 
ratus  of  other  communication  system  (e.g.,  any  data 
transmission  terminal  apparatus)  as  long  as  the  termi- 
nal  apparatus  is  used  in  a  communication  system  for 
communication  via  a  base  station. 

The  present  invention  can  be  applied  to  various 
electronic  equipments  other  than  such  communication 
terminal  apparatus  when  a  plurality  of  states  of  the  elec- 
tronic  equipment  are  displayed. 

According  to  a  display  method  of  the  present  inven- 
tion,  it  is  possible  to  easily  discriminate  a  plurality  of 
stats  of  an  equipment  based  on  an  expression  of  a  face 
shown  in  the  displayed  figure. 

In  this  case,  since  a  plurality  of  display  areas  each 
for  displaying  numerics  and  so  on  by  using  a  dot  matrix 
are  continuously  used  to  display  a  figure  of  a  face,  it  is 
possible  to  easily  display  the  figure  of  the  face  without 
preparing  a  display  unit  dedicated  for  the  figure  of  the 
face. 

In  the  above  case,  since  the  display  color  is 
changed  in  response  to  the  change  of  the  expression  of 
the  face,  it  is  possible  to  display  what  the  displayed  face 
means  more  comprehensively. 

In  the  above  case,  since  the  portion  of  the  displayed 
face  changed  in  response  to  the  change  of  the  state  is 
changed  as  a  time  passes,  it  is  possible  to  more  effec- 
tively  inform  the  state  on  the  display  by  using  the 
change  of  the  face  over  time. 

According  to  the  display  apparatus  of  the  present 
invention,  a  signal  used  for  displaying  a  figure  of  a  face 
having  changed  expressions  of  different  parts  is  gener- 
ated  based  on  an  input  information  of  at  least  two  states 
of  an  electronic  equipment  and  then  the  figure  of  the 
face  is  displayed  on  the  display  unit,  it  is  possible  for  a 
user  to  determine  a  plurality  of  states  of  the  electronic 
equipment  from  the  figure  of  one  face  displayed  on  the 
display  unit,  and  it  is  possible  to  easily  determine  a  plu- 
rality  of  stats  of  the  electronic  equipment  from  the  dis- 
played  figure. 

In  this  case,  since  the  display  unit  has  a  plurality  of 
display  areas  each  for  displaying  numerics  and  so  on  by 
using  a  dot  matrix  which  are  continuously  provided 
therein  and  the  figure  of  the  face  is  displayed  by  using 
the  plurality  of  continuous  display  areas,  without  prepar- 
ing  a  display  unit  dedicated  for  the  figure  of  the  face,  by 
using  general-purpose  display  areas  formed  of  dot 
matrixes,  it  is  possible  to  display  the  figure  of  the  face. 

In  this  case,  since  the  backlight  for  illuminating  the 
display  unit  with  colors  of  plural  kinds  and  the  illumina- 
tion  color  of  the  backlight  is  changed  in  response  to  the 
change  of  the  expression  of  the  face  displayed  on  the 
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display  unit,  it  is  possible  to  inform  effectively  the  state 
by  using  the  color  of  the  backlight. 

In  this  case,  since  the  face  portion  displayed  on  the 
display  unit  is  changed  as  a  time  passes,  it  is  possible  to 
more  effectively  inform  the  display.  s 

According  to  a  communication  apparatus  of  the 
present  invention,  the  figure  in  which  the  expressions 
different  parts  of  the  face  are  changed  in  response  to 
the  two  states  of  the  battery  remaining  charged  amount 
and  a  radio  communication  state  is  displayed,  it  is  pos-  10 
sible  for  the  user  to  understand  at  least  the  two  states  of 
the  battery  remaining  charged  amount  and  a  radio  com- 
munication  state  by  watching  the  figure  of  the  displayed 
face  to  thereby  easily  understand  the  state  of  the  com- 
munication  apparatus  from  the  representation.  is 

In  this  case,  since  the  display  unit  has  a  plurality  of 
display  areas  continuously  provided  for  displaying 
numerics  and  son  on  by  using  the  dot  matrixes  and  the 
figure  of  the  face  is  displayed  thereon  by  using  the  plu- 
rality  of  continuous  display  areas,  without  preparing  the  20 
display  unit  dedicated  for  the  figure  of  the  face,  it  is  pos- 
sible  to  easily  display  the  figure  of  the  face  by  using  the 
display  area  already  provided  in  the  apparatus  for  dis- 
playing  numbers  and  names  by  using  the  dot  matrixes. 

In  the  above  case,  since  the  backlight  for  illuminat-  25 
ing  the  display  unit  with  light  of  colors  of  plural  kinds  is 
provided  and  the  illumination  color  of  the  backlight  is 
changed  in  response  to  the  expression  of  the  face,  it 
becomes  for  the  user  to  understand  the  changed  of  the 
expression  of  the  face  more  easily  and  to  more  easily  30 
understand  the  remaining  charged  amount  of  the  bat- 
tery  and  the  radio  communication  state  from  the  dis- 
played  representation. 

In  the  above  case,  since  the  portion  of  the  face  dis- 
played  on  the  display  unit  is  changed  as  a  time  passes,  35 
a  time-series  change  of  the  face  enables  the  state  of  the 
apparatus  to  be  more  effectively  informed  in  the  form  of 
the  displayed  representation. 

Moreover,  in  the  above  case,  since  the  figure  of  the 
face  displayed  on  the  display  unit  is  rotated  when  the  40 
control  unit  determines  a  predetermined  operation  or  a 
predetermined  state,  it  is  possible  for  the  user  to  under- 
stand  the  operation  and  the  predetermined  state  from 
the  displayed  figure  of  the  face. 

Having  described  a  preferred  embodiment  of  the  45 
present  invention  with  reference  to  the  accompanying 
drawings,  it  is  to  be  understood  that  the  present  inven- 
tion  is  not  limited  to  the  above-mentioned  embodiment 
and  that  various  changes  and  modifications  can  be 
effected  therein  by  one  skilled  in  the  art  without  depart-  so 
ing  from  the  spirit  or  scope  of  the  present  invention  as 
defined  in  the  appended  claims. 

Claims 
55 

1.  A  display  method  of  displaying  a  state  of  an  elec- 
tronic  equipment,  comprising  the  step  of: 

displaying  at  least  two  states  of  said  electronic 
equipment  by  using  change  among  represen- 
tations  of  face  portions  different  from  one 
another. 

2.  A  display  method  according  to  claim  1  ,  wherein  a 
display  is  carried  out  by  using  a  plurality  of  display 
area  each  having  a  dot  matrix. 

3.  A  display  method  according  to  claim  1  ,  wherein  a 
display  is  carried  out  by  using  change  among  dis- 
play  colors  as  well  as  said  change  among  repre- 
sentations  of  face  portions. 

4.  A  display  method  according  to  claim  1,  wherein 
said  face  portion  is  displayed  with  being  changed 
as  a  time  passes. 

5.  A  display  method  according  to  claim  3,  wherein 
said  change  among  display  colors  is  carried  out  by 
change  of  colors  of  a  backlight. 

6.  A  display  method  according  to  claim  1,  wherein 
said  face  is  a  face  of  one  of  simplified  man,  animal, 
robot,  and  virtual  creature. 

7.  An  electronic  equipment  for  displaying  a  state  of  an 
operation  and  a  status,  comprising: 

a  detection  unit  for  detecting  at  least  two  states 
of  said  electronic  equipment;  and 
a  display  unit  for  displaying  said  at  least  two 
states  obtained  from  an  output  from  said  detec- 
tion  unit  by  using  change  among  representa- 
tions  of  face  portions  different  from  one 
another. 

8.  An  electronic  equipment  according  to  claim  7, 
wherein  said  display  unit  is  formed  by  using  a  plu- 
rality  of  display  area  each  having  a  dot  matrix. 

9.  An  electronic  equipment  according  to  claim  7, 
wherein  a  display  on  said  display  unit  is  carried  out 
by  using  change  among  display  colors  as  well  as 
said  change  among  representations  of  face  por- 
tions. 

10.  An  electronic  equipment  according  to  claim  7, 
wherein  said  face  portion  is  displayed  with  being 
changed  as  a  time  passes. 

11.  An  electronic  equipment  according  to  claim  9, 
wherein  said  change  among  display  colors  is  car- 
ried  out  by  change  of  colors  of  a  backlight. 

12.  An  electronic  equipment  according  to  claim  7, 
wherein  said  face  is  a  face  of  one  of  simplified  man, 
animal,  robot,  and  virtual  creature. 
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13.  An  electronic  equipment  according  to  claim  7, 
wherein  said  detection  unit  detects  at  least  a  state 
of  a  power  source  of  said  electronic  equipment. 

1  4.  A  communication  apparatus  for  displaying  a  state  of 
an  operation  and  a  status  thereof,  comprising: 

a  detection  unit  for  detecting  at  least  two  states 
of  said  electronic  equipment;  and 
a  display  unit  for  displaying  said  at  least  two 
states  obtained  from  an  output  from  said  detec- 
tion  unit  by  using  change  among  representa- 
tions  of  face  portions  different  from  one 
another. 

1  5.  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  display  unit  is  formed  by  using  a  plu- 
rality  of  display  area  each  having  a  dot  matrix. 

1  6.  A  communication  apparatus  according  to  claim  1  4, 
wherein  a  display  on  said  display  unit  is  carried  out 
by  using  change  among  display  colors  as  well  as 
said  change  among  representations  of  face  por- 
tions. 

1  7.  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  face  portion  is  displayed  with  being 
changed  as  a  time  passes. 

18.  A  communication  apparatus  according  to  claim  16, 
wherein  said  change  among  display  colors  is  car- 
ried  out  by  change  of  colors  of  a  backlight. 

1  9.  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  face  is  a  face  of  one  of  simplified  man, 
anima,  robot,  and  virtual  creature. 

20.  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  detection  unit  detects  at  least  a  state 
of  a  power  source  of  said  electronic  equipment. 

21  .  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  detection  unit  detects  at  least  a  recep- 
tion  state  detected  by  said  communication  appara- 
tus. 

22.  A  communication  apparatus  according  to  claim  21  , 
wherein  said  reception  state  is  a  reception  electric 
field  intensity. 

23.  A  communication  apparatus  according  to  claim  1  4, 
wherein  said  display  unit  displays  a  letter  indicative 
of  said  state  as  well  as  said  face  portion. 

24.  A  communication  apparatus  according  to  claim  1  7, 
further  comprising: 

an  operation  unit,  wherein  said  time-series 

change  is  carried  out  in  response  to  an  opera- 
tion  of  said  operation  unit. 

25.  A  communication  apparatus  according  to  claim  1  4, 
5  further  comprising: 

an  operation  unit,  wherein  said  time-series 
change  is  carried  out  in  a  first  order  when  the 
operation  of  said  operation  unit  is  carried  out  in 

10  a  first  direction  and  carried  out  in  a  second 
order  opposite  to  said  first  order  when  the  oper- 
ation  of  said  operation  unit  is  carried  out  in  a 
second  direction  opposite  to  a  first  direction. 

is  26.  A  communication  apparatus  according  to  claim  1  7, 
wherein  said  time-series  change  is  produced  when 
said  face  is  displayed  with  being  rotated. 

27.  A  communication  apparatus  according  to  claim  26, 
20  wherein  said  rotation  display  is  carried  out  with 

rotation  by  about  90°. 
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