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Position  detecting  device. 

ables  a  designated  position  to  be  detected  with 
improved  accuracy  and  enables  coordinate  values  to 
be  input  while  the  locus  of  the  position  pointer  is 
confirmed  with  the  eye. 

FIG.1 

©  A  position  detecting  device  provided  with  a  posi- 
«^tion  pointer  (2)  having  a  tuning  circuit,  a  tablet  (1)  for 
rf  position  detection  having  an  electric  wave  generator 

for  generating  an  electric  wave  at  a  frequency  equal 
1A to  the  resonance  frequency  of  the  tuning  circuit  and 
{©  an  electric  wave  detector  for  detecting  an  electric 
^wave  reflected  by  the  tuning  circuit,  and  a  display 
Sunit  (50)  for  indicating  coordinates.  Coordinate  value 
CO  of  a  position  designated  with  the  position  pointer  on 
Q a   position  detecting  section  of  the  tablet  are  de- 

tected  by  exchange  of  electric  waves  between  the 
Q*  position  pointer  and  the  tablet,  and  the  designated 
LXJ 'position  is  displayed  with  coordinates  corresponding 

to  the  detected  coordinate  values.  This  device  en- 
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POSITION  DETECTING  DEVICE 

erties  is  superposed  on  a  liquid  crystal  display;  and 
one  in  which  a  liquid  crystal  display  and  a  back 
light  are  superposed  on  a  sensing  section. 

In  the  former  example,  however,  it  is  necessary 
5  to  space  the  position  detecting  section  apart  from 

the  liquid  display  by-  at  least  5  mm  in  order  to 
avoid  influence  of  noise  generating  from  the  liquid 
display.  Correspondingly,  the  input  surface  of  the 
tablet  and  the  display  surface  of  the  liquid  crystal 

w  display  are  spaced  part  from  each  other,  and  the 
operator  perceives  a  difference  between  the  move- 
ment  of  the  tip  of  the  position  pointer  and  the  locus 
of  the  same  displayed  on  the  liquid  crystal  and 
therefore  becomes  awkward  in  inputting  operation. 

75  In  the  latter  example,  there  is  a  need  for  bring- 
ing  the  sensing  section  and  the  position  pointer 
close  to  each  other  for  desired  coordinate  inputting, 
and  the  back  light  and  the  liquid  display  are  there- 
fore  designed  to  have  very  small  thicknesses.  Un- 

20  der  this  condition,  a  very  thin  light  element  such  as 
an  electroluminescent  element  (hereinafter  referred 
to  as  "EL  element")  may  be  used  as  the  back  light 
but  it  is  difficult  to  realize  a  display  screen  with  a 
sufficient  luminance  by  using  the  EL  element. 

25  It  is  an  object  of  the  present  invention  to  pro- 
vide  a  position  detector  in  which  the  position  point- 
er  has  no  connection  to  the  other  components, 
which  is  improved  in  terms  of  handling  and  accu- 
racy  with  which  the  designated  position  is  de- 

30  tected,  and  in  which  the  results  of  detection  of  the 
position  designated  with  the  position  pointer  is  in- 
dicated  as  coordinates  corresponding  to  the  coordi- 
nates  of  the  designated  position. 

To  attain  this  object,  the  present  invention  pro- 
35  vides  a  position  detecting  device  including  a  posi- 

tion  pointer  having  a  tuning  circuit,  and  a  tablet  for 
position  detection  having  an  electric  wave  generat- 
ing  means  for  generating  an  electric  wave  at  a 
frequency  equal  to  the  resonance  frequency  of  the 

40  tuning  circuit  and  an  electric  wave  detecting  means 
for  detecting  an  electric  wave  reflected  by  the 
tuning  circuit, 
in  which  coordinate  values  of  a  position  designated 
with  the  position  pointer  on  a  position  detecting 

45  section  of  the  tablet  are  detected  by  exchange  of- 
electric  waves  between  the  position  pointer  and  the 
tablet,  and  which  is  also  provided  with  a  display 
means  for  displaying  the  designated  position  with 
coordinates  corresponding  to  the  above  coordinate 

so  values. 
In  accordance  with  the  present  invention,  an 

electric  wave  reflected  by  the  tuning  circuit  of  the 
position  pointer  is  detected  by  the  electric  wave 
detecting  means  of  the  tablet  in  order  to  detect  a 
position  designated  with  the  position  pointer,  there- 

The  present  invention  relates  to  a  position  de- 
tector  which  detects  a  coordinate  position  des- 
ignated  with  a  position  pointer  and  which  indicates 
the  designated  position  on  a  coordinate  display. 

A  type  of  position  detector  is  known  which  is 
designed  to  measure,  with  a  processor,  the  period 
of  time  between  a  moment  when  a  pulse  is  applied 
to  one  end  of  a  magnetostriction  transmitting  me- 
dium  or  to  a  drive  coil  provided  at  the  tip  of  a 
position  pointer  to  generate  a  magnetostriction  vi- 
bration  wave  in  the  magnetostriction  transmitting 
medium  and  a  moment  when  an  induced  voltage 
based  on  the  magnetostriction  vibration  wave  is 
detected  across  a  detection  coil  provided  at  the  tip 
of  the  position  pointer  or  the  end  of  the  mag- 
netostriction  transmitting  medium,  thereby  calculat- 
ing  the  position  designated  with  the  position  point- 
er.  In  another  known  position  detector,  a  plurality  of 
drive  wires  and  a  plurality  of  detection  wires  are 
arranged  to  be  perpendicular  to  each  other,  and 
currents  are  successively  supplied  to  the  drive 
wires  while  the  detection  wires  are  successively 
selected  to  detect  induced  voltages,  thereby  en- 
abling  a  position  designated  with  a  position  pointer 
having  a  magnetic  material  such  as  ferrite  to  be 
detected  from  the  position  of  detection  wires  from 
which  higher  induced  voltage  are  detected. 

The  former  detector  is  capable  of  detecting  the 
designated  position  with  comparatively  high  accu- 
racy,  but  it  requires  a  cable  for  exchange  of  a 
timing  signal  and  so  forth  between  the  position 
pointer  and  the  processor,  and  the  handling  of  this 
detector  is  therefore  considerably  restricted.  There 
is  another  problem  in  that  the  position  pointer  must 
be  used  by  being  maintained  so  as  to  be  per- 
pendicular  to  the  magnetostriction  transmitting  me- 
dium  while  being  close  to  the  same.  The  latter 
device  can  be  designed  to  make  use  of  a  cordless 
type  of  position  pointer.  In  the  latter  device,  how- 
ever,  the  resolution  with  which  the  coordinate  posi- 
tion  is  detected  is  determined  depending  upon  the 
interval  at  which  the  wires  are  arranged.  It  is  dif- 
ficult  to  improve  the  resolution  because  if  the  inter- 
val  is  reduced  in  order  to  improve  the  resolution, 
the  signal-to-noise  ratio  and  the  stability  become 
deteriorated.  It  is  also  difficult  to  detect  the  position 
right  above  the  point  of  intersection  of  each  drive 
wire  and  each  detection  wire.  Moreover,  the  posi- 
tion  pointer  must  be  positioned  very  close  the 
wires. 

Examples  of  position  detectors  having  a  dis- 
play  for  indicating  a  designated  position  are  also 
known:  one  in  which  a  position  detecting  section 
(sensing  section)  having  light  transmission  prop- 
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Fig.  5  is  a  cross-sectional  view  of  a  stylus by  enabling  the  position  to  be  detected  with  im- 
proved  accuracy.  The  position  pointer  can  be  es- 
sentially  constituted  by  the  tuning  circuit  alone,  and 
there  is  no  need  for  the  provision  of  heavy  compo- 
nents  including  a  battery  and  a  magnet  as  well  as  a 
connection  cable.  The  handling  is  correspondingly 
improved.  No  special  component  parts  are  needed 
for  the  position  detecting  section,  and  it  is  possible 
to  increase  the  size  of  the  position  detecting  sec- 
tion  to  an  extent  such  that  the  position  detecting 
device  can  be  applied  to  an  electronic  chalkboard 
or  the  like.  Since,  on  the  coordinate  display,  the 
position  designated  with  the  position  pointer  is  in- 
dicated  with  the  same  coordinate,  thereby  enabling 
coordinate  inputting  with  the  locus  of  the  position 
pointer  observed  with  the  eye. 

It  is  another  object  of  the  present  invention  to 
provide  a  position  detecting  device  having  the 
above-mentioned  advantages  and  capable  of  dis- 
playing  a  position  designated  with  the  position 
pointer  with  higher  illumination. 

To  attain  this  object,  the  present  invention  pro- 
vides  a  position  detecting  device  having  the  above- 
described  construction  and  also  having  a  back  light 
for  illuminating  the  display  from  below. 

According  to  the  present  invention,  the  position 
designated  with  the  position  pointer  can  be  in- 
dicated  with  high  illumination  by  the  effect  of  the 
back  light,  thereby  facilitating  confirmation  of  the 
designated  position  with  the  eye. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  position  detecting  device  which  is 
reduced  in  thickness  and  improved  in  terms  of 
handling. 

To  attain  this  object,  the  present  invention  pro- 
vides  a  position  detecting  device  having  a  transpar- 
ent  position  detecting  section  having  a  portion 
which  serves  as  a  cover  plate,  thereby  reducing 
the  size  of  a  space  needed  for  the  combination  of 
the  position  detecting  section  and  the  display  and 
reducing  the  overall  thickness  of  the  device. 

These  and  other  objects,  features  and  advan- 
tages  of  the  present  invention  will  become  clear 
from  the  following  description  of  the  preferred  em- 
bodiments  when  the  same  is  read  in  conjunction 
with  the  accompanying  drawings. 

Fig.  1  is  a  perspective  view  of  a  position 
detecting  device  in  accordance  with  the  present 
invention  schematically  illustrating  the  entire  con- 
struction  of  the  same; 

Fig.  2  is  a  cross-sectional  view  of  a  tablet; 
Fig.  3(a)  is  a  schematic  illustration  of  a  trans- 

parent  base  of  the  tablet; 
Fig.  3(b)  is  a  fragmentary  enlarged  cross- 

section  of  the  transparent  base; 
Fig.  4  is  a  view  of  details  of  X-direction  and 

Y-direction  loop  coil  assemblies  of  the  tablet; 

pen; 
Fig.  6  is  a  block  diagram  of  a  controller; 
Fig.  7  is  a  block  diagram  of  details  of  a 

5  tuning  circuit  of  the  stylus  pen  as  well  as  details  of 
a  position  detection  circuit; 

Fig.  8  is  a  waveform  diagram  of  signals  at 
respective  portions  of  the  circuit  shown  in  Fig.  7; 

Fig.9  is  a  flow  chart  of  processing  in  the 
70  control  circuit  of  a  position  detection  control  circuit; 

Figs.  10(a),  10(b),  and  10(c)  are  timing  dia- 
grams  of  a  fundamental  position  detecting  opera- 
tion  of  the  position  detection  control  circuit; 

Fig.  1  1  is  a  diagram  of  of  detection  voltages 
75  obtained  from  the  loop  coils  during  the  first  position 

detecting  operation; 
Fig.  12  is  a  timing  diagram  of  second  and 

subsequent  position  detecting  operation  and  the 
state  of  discrimination  operation; 

20  Fig.  13  is  a  diagram  of  a  display  control 
circuit; 

Fig.  14  is  a  cross-sectional  view  of  another 
example  of  the  tablet; 

Fig.  15  is  fragmentary  enlarged  cross-sec- 
25  tion  of  another  example  of  the  transparent  base  of 

the  tablet; 
Fig.  16  is  a  cross-sectional  view  of  still  an- 

other  example  of  the  tablet; 
Fig.  17  is  a  diagram  of  the  arrangement  of 

30  loop  coils; 
Fig.  1  8  is  a  cross-sectional  view  of  a  further 

example  of  the  tablet; 
Fig.  19  is  a  diagram  of  the  construction  of  a 

position  detector; 
35  Fig.  20  is  a  cross-sectional  view  of  a  further 

example  of  the  tablet; 
Fig.  21  is  a  cross-sectional  view  of  a  further 

example  of  the  tablet;  and 
Fig.  22  is  an  exploded  perspective  view  of 

40  essential  portions  shown  in  Fig.  21. 

Referring  to  Fig.  1  ,  a  position  detecting  device 
in  accordance  with  the  present  invention  has  a 
tablet  1,  a  position  pointer  2  for  designating  a 

45  position,  e.g.,  a  stylus  pen  (hereinafter  referred  to 
simply  as  "pen"),  a  controller  3  and  a  power  sup- 
ply  unit  4. 

Referring  then  to  Fig.  2  which  is  a  cross- 
sectional  view  of  the  structure  of  the  tablet  1,  the 

so  tablet  1  is  constituted  by:  a  sensing  section  10 
adapted  to  detect  coordinates  representing  a  posi- 
tion  designated  with  the  pen  2  in  X-  and  Y-direc- 
tions,  the  sensing  section  10  having  a  transparent 
base  in  the  form  of  a  plate  which  will  be  described 

55  later;  a  flat-type  coordinate  display  panel  50  placed 
on  the  sensing  section  10  formed  of,  for  example,  a 
transmission  type  of  liquid  crystal  display  panel 
having  an  acrylic  hard  core  plate  disposed  over  its 
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films  between  which  these  wires  are  sandwiched  is 
at  most  0.2  mm. 

To  constitute  the  sensing  section  10  with  the 
transparent  base  11,  the  transparent  base  11  is 

5  disposed  at  the  center  of  a  base  frame  (not 
shown),  and  the  copper  wires  16  and  17  and  pat- 
terns  formed  on  the  base  frame  are  connected  to 
each  other  by,  for  example,  soldering,  thereby  for- 
ming  a  multiplicity  of  loop  coils  for  detecting  X- 

10  and  Y-coordinate  values.  Portions  of  the  copper 
wires  16  and  17  exposed  outside  the  transparent 
base  1  1  may  be  coated  with  an  insulating  material 
except  for  the  soldered  portions. 

Fig.  4  shows  details  of  a  loop  coil  assembly 
rs  160  for  detecting  X-coordinate  values  and  another 

loop  coil  assembly  170  for  detecting  Y-coordinate 
values.  The  X-direction  loop  coil  assembly  160  is 
constituted  by  a  multiplicity  of,  e.g.,  48  loop  coils 
160-1,  160-2,  ...,  160-48  having  major  portions  ar- 

20  ranged  in  parallel  with  each  other  and  extending  in 
the  Y-direction,  and  the  Y-direction  loop  coil  as- 
sembly  170  is  similarly  constituted  by  a  multiplicity 
of,  e.g.,  48  loop  coils  170-1,  170-2  170-48 
having  major  portions  arranged  in  parallel  with  each 

25  other  and  extending  in  the  X-direction.  As  shown  in 
Fig.  3(a),  the  X-direction  loop  coil  assembly  160 
and  the  Y-direction  loop  coil  assembly  170  are 
superposed  closely  one  on  the  other  with  the  trans- 
parent  films  13  and  14  interposed  therebetween.  (In 

30  the  drawings,  however,  they  are  illustrated  sepa- 
rately  for  facilitating  understanding.)  In  this  arrange- 
ment,  each  loop  coil  is  formed  of  one  turn  but  it 
can  otherwise  be  formed  of  more  than  two  turns  as 
desired. 

35  Fig.  5  shows  in  section  details  of  the  structure 
of  the  pen  2.  The  pen  2  has  a  penholder  21  formed 
from  a  non-metallic  material  such  as  a  synthetic 
resin  in  which  are  disposed,  from  the  side  of  the 
pen  tip,  a  core  member  22  such  as  a  refill  of  a  ball- 

40  point  pen,  a  ferrite  core  23  having  a  through  hole 
capable  of  slidably  receiving  the  core  member  22, 
a  coil  spring  24,  a  switch  251,  a  coil  252  wound 
around  the  ferrite  core  23,  a  tuning  circuit  25 
formed  of  capacitors  253  and  254.  These  compo- 

45  nents  are  integrally  combined  and  incorporated  in 
the  penholder  21  .  A  cap  26  is  fitted  to  the  rear  end 
of  the  penholder  21  . 

The  coil  252  and  the  capacitor  253  are  con- 
nected  in  series  with  each  other,  as  will  be  also 

50  described  in  detail  with  reference  to  Fig.  7,  thereby 
forming  a  resonance  circuit  which  is  known  per  se. 
The  inductance  of  the  coil  252  and  the  capacitance 
of  the  capacitor  253  are  so  determined  that  the 
resonance  circuit  resonates  at  (tunes  with)  a  pre- 

55  determined  frequency  fO  with  the  voltage  and  the 
current  being  in-phase.  The  capacitor  254  is  con- 
nected  in  parallel  with  the  capacitor  253  via  the 
switch  251  and  functions  to  delay  the  phase  of  the 

upper  surface;  a  back  light  60  disposed  under  the 
sensing  section  10  and  has  a  reflection  plate  (not 
shown)  for  reflecting  emitted  light  toward  the  liquid 
display  panel  50  placed  above  the  back  light  60;  a 
light  guide  plate  70  such  as  a  milk  white  acrylic 
plate  disposed  between  the  back  light  60  and  the 
sensing  section  10  and  adapted  to  enable  the 
whole  of  the  liquid  crystal  display  panel  50  to  be 
illuminated  with  uniform  illuminance  distribution; 
and  a  non-metallic  case  80  having  an  opening  80 
formed  in  a  central  portion  of  its  upper  wall,  the 
case  80  integrally  accommodating  the  sensing  sec- 
tion  10,  the  liquid  crystal  display  panel  50,  the  back 
light  60  and  the  light  guide  plate  70. 

The  back  light  60  is  designed  to  improve  the 
liquid  crystal  display  panel  50  in  terms  of  both 
contrast  and  illuminance.  The  back  light  60  may  be 
a  cold  cathode  lamp.  If  a  cold  cathode  lamp  is 
used  as  the  back  light  60,  the  liquid  display  panel 
50  can  be  illuminated  from  below  at  an  illuminance 
at  least  three-fold  higher  than  that  attained  by  the 
back  light  constituted  by  EL  elements. 

Fig.  3(a)  schematically  shows  a  transparent 
base  1  1  in  the  form  of  a  plate  which  constitutes  the 
sensing  section  10  of  the  tablet  1,  and  Fig.  3(b) 
shows  part  of  the  transparent  base  1  1  .  As  shown  in 
Figs.  3(a)  and  3(b),  the  base  1  1  includes  transpar- 
ent  films  12,  13,  14,  and  15  formed  from  polyester, 
polyvinyl  chloride,  vinyl  chloride  or  the  like,  a  mul- 
tiplicity  of  copper  wires  16  which  constitute,  for 
example,  96  parallel  lines  extending  in  the  Y-direc- 
tion  (which,  practically,  may  be  tinned  annealed 
copper  wires),  and  copper  wires  17  which  similarly 
constitute  96  parallel  lines  extending  in  the  X- 
direction.  To  form  the  transparent  base  1  ,  the  cop- 
per  wires  17  are  first  arranged  between  the  trans- 
parent  films  12  and  13,  and  these  components  are 
bonded  with  a  transparent  adhesive,  e.g,  a  polyeth- 
ylene  adhesive.  Similarly,  the  copper  wires  16  are 
arranged  between  the  transparent  films  14  and  15, 
and  these  components  are  bonded  with  the  trans- 
parent  polyethylene  adhesive.  The  transparent 
films  13  and  14  are  then  bonded  together  while  the 
copper  wires  16  and  17  are  set  perpendicular  to 
each  other,  thus  forming  the  transparent  base  1  1  .  If 
the  transparent  base  11  is  irradiated  with  light 
emitted  from  the  back  light  60  from  the  side  of  the 
transparent  film  12  to  the  side  of  the  transparent 
film  15,  a  quantity  of  light  large  enough  to  illu- 
minate  the  liquid  crystal  display  panel  50  as  de- 
scribed  above  can  be  obtained  at  the  side  of  the 
transparent  film  1  5. 

In  Fig.  3(b),  the  surface  of  the  transparent  base 
11  is  illustrated  with  substantial  protrusions,  but 
such  unevenness  of  the  surface  is  negligible  since 
the  thickness  of  half  of  the  base  11,  that  is,  the 
sum  of  the  diameter  of  the  copper  wires  in  the  X- 
or  Y-direction  and  the  thickness  of  the  transparent 
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circuit  302  and  to  control  the  change-over  between 
the  loop  coils  of  the  sensing  section  10  through  the 
selection  circuits  303x  and  303y  on  the  basis  of  the 
procedure  shown  in  the  flow  chart  of  Fig.  9.  The 

5  control  circuit  301  also  controls  the  X-Y  change- 
over  circuit  305  and  the  receiving  timing  change- 
over  circuit  306  with  respect  to  the  operation  of 
changing  over  the  direction  of  detection  of  the 
coordinate  position.  The  control  circuit  301  also 

w  calculates  the  coordinate  values  of  a  position  des- 
ignated  with  the  pen  2  by  performing  analog-to- 
digital  (A/D)  conversion  of  the  outputs  from  the  low- 
pass  filters  309,  312,  and  313  and  executing  an 
arithmetic  operation  which  will  be  explained  later 

15  while  discriminating  the  state  of  the  switch  251, 
and  delivers  resulting  values  to  the  electronic  com- 
puter  900. 

The  selection  circuit  303x  selects  the  loop  coils 
of  the  X-direction  loop  coil  assembly  160  one  after 

20  another  while  the  selection  circuit  303y  selects  the 
loop  coils  of  the  Y-direction  loop  coil  assembly  170 
one  after  another.  These  selection  circuits  303x 
and  303y  operate  on  the  basis  of  information  sup- 
plied  from  the  control  circuit  301  . 

25  The  transmission/receiving  change-over  circuit 
304x  functions  to  connect  each  selected  X-direc- 
tion  loop  coil  alternately  to  the  drive  circuit  31  4x 
and  the  amplifier  circuit  31  5x.  Similarly,  the 
transmission/receiving  change-over  circuit  304y 

30  connects  each  selected  Y-direction  loop  coil  al- 
ternately  to  the  drive  circuit  31  4y  and  the  amplifier 
circuit  31  5y.  These  circuits  operate  in  accordance 
with  the  later-mentioned  transmission/receiving 
change-over  signal. 

35  The  signal  generating  circuit  302  is  adapted  for 
generating  a  rectangular  wave  signal  A  of  a  pre- 
determined  frequency  fO,  e.g.,  500  kHz,  a  signal  a' 
(not  shown)  which  is  obtained  by  delaying  the 
rectangular  wave  signal  A  by  a  predetermined  an- 

40  gle,  a  transmission/receiving  change-over  signal  B 
of  a  predetermined  frequency  fK,  e.g.,  15.625  kHz, 
and  a  receiving  timing  signal  C  of  the  same  fre- 
quency.  The  rectangular  wave  signal  A  is  delivered 
to  the  phase  detector  310  while  being  converted 

45  into  a  sine-wave  signal  by  a  low-pass  filter  (not 
shown)  to  be  delivered  to  one  of  the  driving  circuits 
31  4x  and  31  4y  through  the  X-Y  change-over  circuit 
305.  The  rectangular  wave  signal  A  is  delivered  to 
the  phase  detector  311,  the  transmission/receiving 

so  change-  over  signal  B  is  delivered  to  the 
transmission/receiving  change-over  circuits  304x 
and  304y,  and  the  receiving  timing  signal  C  is 
delivered  to  the  receiving  timing  change-over  cir- 
cuit  306. 

55  During  the  time  when  information  for  selecting 
the  X-direction  is  being  supplied  from  the  control 
circuit  301  to  the  X-Y  change-over  circuit  305  and 
to  the  receiving  timing  change-over  circuit  306,  the 

current  flowing  through  the  resonance  circuit  and, 
hence,  the  phase  of  a  later-mentioned  received 
signal  by  a  predetermined  angle  when  the  switch 
251  is  turned  on.  To  turn  on  the  switch  251,  the  tip 
of  the  core  member  22  is  forcibly  moved  into  the 
penholder  21  by,  for  example,  being  pressed 
against  the  upper  surface  of  the  tablet  1  while  the 
penholder  21  is  retained  by  the  hand  so  that  it 
presses  the  switch  251  by  its  rear  end  through  the 
coil  spring  24. 

As  shown  in  Fig.  6,  the  controller  3  is  con- 
stituted  by  a  position  detection  control  circuit  300 
for  controlling  the  sensing  section  10,  a  display 
control  circuit  500  for  controlling  the  liquid  crystal 
display  panel  50  and  an  electronic  computer  900 
for  effecting  overall  control  of  these  circuits. 

The  power  supply  unit  4  is  constituted  by  a 
rectifier,  a  transformer,  DC-DC  converter  and  so 
forth,  which  components  are  known  per  se.  The 
power  supply  unit  4  supplies  electric  power  to  each 
circuit  in  the  controller  3. 

Fig.  7  is  a  block  diagram  illustrating  details  of 
the  position  detection  control  circuit  300  as  well  as 
the  tuning  circuit  25.  As  shown  in  Fig.  7,  the 
position  detection  control  circuit  300  includes:  a 
control  circuit  301;  a  signal  generating  means 
(circuit)  302;  X-direction  and  Y-direction  selecting 
means  (circuits)  303x  and  303y;  a  connection 
change-over  means  constituted  by 
transmission/receiving  change-over  'circuits  304x 
and  304y,  an  X-Y  change-over  circuit  305  and  a 
receiving  timing  change-over  circuit  306;  a  signal 
detecting  means  constituted  by  a  band-pass  filter 
(BPF)  307;  and  a  coordinate  detecting  means  con- 
stituted  by  a  detector  308  and  a  low-pass  filter 
(LPF)  309.  The  operation  of  the  coordinate  detect- 
ing  means  involves  certain  processing  in  the  con- 
trol  circuit  301  which  will  be  described  later.  The 
position  detection  control  circuit  300  also  includes 
an  on/off  discriminating  means  constituted  by 
phase  detectors  PSD)  310  and  311  and  low-pass 
filters  (LPF)  312  and  313.  The  operation  of  the 
on/off  discriminating  means  involves  certain  pro- 
cessing  in  the  control  circuit  301  which  will  also 
described  later.  The  position  detection  control  cir- 
cuit  300  further  includes  drive  circuits  31  4x  and 
31  4y  and  amplifiers  31  5x  and  31  5y. 

The  operation  of  the  position  detection  control 
circuit  300  will  be  described  below  together  with 
the  construction  of  the  same.  The  description  will 
be  first  made  with  specific  reference  to  Fig.  8  with 
respect  to  the  manner  in  which  electric  waves  are 
exchanged  between  the  sensing  section  10  and  the 
pen  2  as  well  as  to  signals  during  exchange  of  the 
electric  waves. 

The  control  circuit  301  is  constituted  by  a 
microprocessor  or  the  like  which  is  known  per  se, 
and  is  designed  to  control  the  signal  generating 
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In  consequence,  a  signal  G  (which  is  materially  the 
same  as  the  received  signal  F)  is  obtained  at  the 
output  of  the  received  timing  change-over  circuit 
306. 

5  The  signal  G  is  delivered  to  the  band-pass  filter 
307  which  is  a  ceramic  filter  having  a  resonance 
frequency  equal  to  the  frequency  fO.  The  band- 
pass  filter  307  delivers  a  signal  H  with  an  amplitude 
h  in  accordance  with  the  energy  of  the  frequency 

w  fO  component  of  the  signal  G  to  the  detector  308 
and  also  to  the  phase  detectors  310  and  311 
(strictly  speaking,  on  condition  that  several  waves 
of  the  signal  G  have  been  input  into  the  band-pass 
filter  307  and  converged. 

75  The  signal  H  input  into  the  detector  308  is 
detected  and  rectified  to  become  a  signal  I  which 
is  converted  by  the  low-pass  filter  309  having  a 
sufficiently  low  cut-off  frequency  into  a  D.C.  signal 
J  having  a  voltage  value,  e.g.,  Vx  which  is  about 

20  half  the  amplitude  h,  and  the  signal  J  is  delivered 
to  the  control  circuit  301  . 

The  voltage  value  Vx  of  the  signal  J  is  a  value 
dependent  on  the  distance  between  the  input  pen  2 
and  the  loop  coil  160-i.  In  this  embodiment,  the 

25  voltage  value  vx  is  substantially  in  inverse  propor- 
tion  to  the  biquadrate  of  the  distance  and  changes 
each  time  the  loop  coil  160-i  is  changed.  The 
control  circuit  301  therefore  calculates  the  X-co- 
ordinate  value  of  the  position  designated  with  the 

30  pen  2  by  converting  the  voltage  value  Vx  obtained 
for  each  loop  coil  into  a  digital  value  and  executing 
a  later-mentioned  arithmetic  operation  on  digital 
values  thereby  obtained.  The  Y-coordinate  value  of 
the  position  designated  with  the  pen  2  is  also 

35  determined  in  the  same  manner. 
The  rectangular  signal  wave  A  has  been  sup- 

plied  as  a  detection  signal  to  the  phase  detector 
310.  If  at  this  time  the  switch  251  is  in  the  off  state 
and  if  the  phase  of  the  signal  H  is  generally  cor- 

40  responding  to  that  of  the  rectangular  wave  signal  A, 
the  phase  detector  310  outputs  a  signal  obtained 
by  adding  inverted  negative  half  of  the  signal  H  to 
positive  half  of  the  same  (substantially  the  same  as 
the  signal  I).  This  signal  is  converted,  in  the  low- 

45  pass  filter  312  similar  to  the  above-mentioned  one, 
into  a  D.C.  signal  having  a  voltage  value  which  is 
about  half  the  amplitude  h  (a  signal  substantially 
equal  to  the  signal  J),  and  this  D.C.  signal  is 
delivered  to  the  control  circuit  301  . 

so  Also,  the  rectangular  signal  wave  a'  has  been 
supplied  as  a  detection  signal  to  the  phase  detec- 
tor  311.  If  as  in  the  above  the  switch  251  is  in  the 
off  state  and  if  the  phase  of  the  signal  H  leads  that 
of  the  rectangular  wave  signal  A  by  a  predeter- 

55  mined  angle,  the  phase  detector  311  outputs  a 
signal  having  components  on  the  positive  and  neg- 
ative  sides.  This  signal  is  converted,  in  the  low- 
pass  filter  313  similar  to  the  above-mentioned  one, 

sine  wave  signal  is  delivered  to  the  drive  circuit 
31  4x  and  is  converted  into  an  equilibrium  signal 
which  is  then  delivered  to  the 
transmission/receiving  change-over  circuit  304x.  At 
this  time,  the  transmission/receiving  change-over 
circuit  304x  selectively  establishes  connection  to 
one  of  the  drive  circuit  31  4x  and  the  amplifier  31  5x 
by  changing  over  therebetween  in  accordance  with 
the  transmission/receiving  change-over  signal  B. 
Correspondingly,  the  transmission/receiving 
change-over  circuit  304x  delivers  to  the  selection 
circuit  303x  a  signal  D  which  is  obtained  by  inter- 
mittently  issuing  signals  of  500  kHz  every  other 
period  of  time  T  (=  1/2  fK)  which  is  in  this  case  32 
usec. 

The  signal  D  is  delivered  through  the  selection 
circuit  303x  to  one  of  the  X-direction  loop  coils 
160-i  (i  =  1,2,  ...  48)  of  the  sensing  section  10, 
and  the  loop  coil  160-i  produces  an  electric  wave 
based  on  the  signal  D. 

If  the  pen  2  is  held  substantially  upright  on  the 
tablet  1  ,  that  is,  maintained  in  a  state  ready  for  use, 
the  electric  wave  based  on  the  signal  D  excites  the 
coil  252  of  the  pen  2  so  that  an  induced  voltage  E 
synchronous  with  the  signal  D  is  generated  in  the 
tuning  circuit  25. 

After  the  loop  coil  160-i  has  been  changed  over 
to  the  amplifier  31  5x  at  the  beginning  of  the  period 
of  the  signal  D  during  which  the  500  kHz  signal  is 
not  issued,  that  is,  the  receiving  period,  the  elec- 
tronic  wave  from  the  loop  coil  160-i  is  immediately 
extinguished  but  the  induction  voltage  E  gradually 
attenuates  depending  upon  the  loss  in  the  tuning 
circuit  25. 

A  current  which  flows  through  the  tuning  circuit 
25  by  the  induced  voltage  E  generates  an  electric 
wave  which  conversely  excites  the  loop  coil  160-i 
connected  to  the  amplifier  31  5x.  In  consequence,  a 
voltage  is  induced  across  the  loop  coil  160-i  by  the 
electric  wave  issued  from  the  coil  252.  The  voltage 
thereby  induced  is  delivered  from  the 
transmission/receiving  change-over  circuit  304x  to 
the  amplifier  31  5x  only  in  the  receiving  period  and 
is  amplified  by  the  amplifier  31  5x  to  be  output  as  a 
received  signal  F  which  is  delivered  to  the  receiv- 
ing  timing  change-over  circuit  306. 

At  this  time,  the  receiving  timing  change-over 
circuit  306,  which  is  adapted  to  receive  one  of 
signals  respectively  representing  X-direction  selec- 
tion  information  and  Y-  direction  selection  informa- 
tion,  has  received  X-direction  selection  information 
as  weli  as  the  receiving  timing  signal  C  which  is 
materially  a  signal  obtained  by  inverting  the 
transmission/receiving  change-over  signal  B.  The 
receiving  timing  change-over  circuit  306  outputs 
ihe  received  signal  F  during  the  period  when  the 
signal  C  is  high  (H)  level,  but  it  outputs  no  signal 
during  the  period  when  the  signal  C  is  low  (L)  level. 
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into  a  D.C.  signal  which  is  delivered  to  the  control 
circuit  301  .  Since  the  signal  Output  from  the  phase 
detector  311  has  components  on  the  positive  and 
negative  sides,  the  voltage  value  of  the  output  from 
the  low-pass  filter  313  is  considerably  smaller  than 
that  of  the  output  from  the  low-pass  filter  312. 

If  the  switch  251  of  the  pen  2  is  then  turned  on, 
the  phase  of  the  current  flowing  through  the  tuning 
circuit  25  lags  relative  to  the  induced  voltage  E, 
and  the  phase  of  the  received  signal  F  also  lags  by 
a  predetermined  angle,  that  is,  becomes  substan- 
tially  equal  to  that  of  the  rectangular  wave  signal 
a'.  Consequently,  in  response  to  the  signal  H  out- 
put  from  the  band-pass  filter  307  at  this  time,  the 
phase  detector  310  outputs  a  signal  having  compo- 
nents  on  the  positive  and  negative  sides,  and  the 
output  from  the  low-pass  filter  312  bas  a  voltage 
value  substantially  equal  to  that  of  the  output  from 
the  low-pass  filter  313  obtained  in  the  above  case 
where  the  switch  251  is  in  the  off  state.  At  the 
same  time,  the  signal  H  is  changed  by  the  phase 
detector  311  into  a  signal  inverted  to  the  positive 
side,  and  the  output  from  the  low-pass  filter  313 
becomes  a  D.C  signal  having  the  predetermined 
voltage  value  generally  corresponding  to  1/2  the 
amplitude  h. 

Thus,  the  predetermined  voltage  value  is  ob- 
tained  as  the  output  from  the  low-pass  filter  312 
when  the  switch  251  is  in  the  off  state,  and  the 
predetermined  voltage  is  also  obtained  as  the  out- 
put  from  the  low-pass  filter  313  when  the  switch  is 
in  the  on  state.  It  is  therefore  possible  to  discrimi- 
nate  whether  the  switch  251  is  on  or  off  by  observ- 
ing,  in  the  control  circuit  301  ,  the  outputs  from  the 
low-pass  filters  312  and  313. 

The  information  on  the  on  (or  off)  state  of  the 
switch  251  thus  discriminated  is  used  as  informa- 
tion  for  selecting  one  of  coordinate  values  of  the 
position  designated  with  the  pen  2  which  is  to  be 
input  actually. 

Next,  the  overall  operation  of  the  position  de- 
tecting  device  will  be  described  below  with  refer- 
ence  to  Figs.  9  to  12  along  with  the  coordinate 
detecting  operation  of  the  position  detection  control 
circuit  300  and  the  state  of  the  pen  2  or,  specifi- 
cally,  details  of  the  process  of  discriminating  on/off 
state  of  the  switch  251  . 

The  power  source  for  the  whole  of  the  position 
detecting  device  is  first  turned  on,  and  the  device 
becomes  ready  to  operate.  That  is,  the  control 
circuit  301  delivers  information  for  selection  of  X- 
direction  detection  to  the  X-Y  selection  circuit  305 
and  to  the  receiving  timing  change-over  circuit  306, 
and  delivers  to  the  selection  circuit  303x  informa- 
tion  for  selecting  the  first  loop  coil  160-1  from  the 
X-direction  loop  coils  160-1  to  160-48  of  the  sens- 
ing  section  10  so  as  to  connect  the  loop  coil  160-1 
to  the  transmission/receiving  change-over  circuit 

304x. 
The  transmission/receiving  change-over  circuit 

304x  operates  to  connect  the  loop  coil  160-1  al- 
ternately  to  the  drive  circuit  31  4x  and  the  amplifier 

5  315  in  accordance  with  the  transmission/receiving 
change-over  signal  B.  At  this  time,  the  drive  circuit 
31  4x  delivers  16  sine  waves  at  a  frequency  of  500 
kHz  to  the  loop  coil  160-1  such  as  those  shown  in 
Fig.  1  0(a)  in  the  transmission  period  of  32  usec. 

w  The  change-over  between  transmission  and  re- 
ceiving  is  repeated  seven  times  for  each  loop  coil 
or,  i.e.,  in  this  case,  for  the  loop  coil  160-1,  as 
shown  in  Fig.  10(b).  The  time  length  corresponding 
to  seven  cycles  of  the  change-over  between  trans- 

15  mission  and  receiving  corresponds  to  the  period 
(488  usec)  of  selection  of  one  loop  coil. 

During  each  of  seven  receiving  periods,  the 
amplifier  31  5x  outputs  an  induced  voltage  with  re- 
spect  to  each  loop  coil.  As  explained  before,  induc- 

20  tion  voltages  thereby  obtained  are  delivered 
through  the  receiving  timing  change-  over  circuit 
306  to  the  band-pass  filter  307  so  as  to  be  averag- 
ed.  The  averaged  output  from  the  band-pass  filter 
307  is  delivered  to  the  control  circuit  301  via  the 

25  detector  308,  phase  detectors  310,  311  and  low- 
pass  filters  309,  312  and  313. 

The  control  circuit  301  receives  the  output  from 
the  low-pass  filter  309  after  A/D  conversion  and 
temporarily  stores  the  converted  value  as  a  detec- 

30  tion  voltage,  e.g.,  Vx1  dependent  on  the  distance 
between  the  pen  2  and  the  loop  coil  160-1. 

Subsequently,  the  control  circuit  301  delivers 
information  for  selecting  the  loop  coil  160-2  to  the 
selection  circuit  303x  so  as  to  connect  the  loop  coil 

35  160-2  to  the  transmission/receiving  change-over 
circuit  304x,  thereby  obtaining  and  storing  a  detec- 
tion  voltage  Vx2  dependent  on  the  distance  be- 
tween  the  pen  2  and  the  loop  coil  160-2.  There- 
after,  the  control  circuit  301  operates  to  succes- 

40  sively  connect  the  loop  coils  160-2  to  160-48  to  the 
transmission/receiving  change-over  circuit  304x  in 
the  same  manner  as  in  the  case  of  the  loop  coil 
160-1,  thereby  storing  detection  voltages  Vx1  to 
Vx48  each  dependent  on  the  X-direction  distance 

45  of  the  pen  2  and  the  corresponding  loop  coil,  as 
shown  in  Fig.  10(c)  (only  part  of  which  are  illus- 
trated  in  an  analog  manner  in  Fig.  10(c)). 

Actually,  however,  the  detection  voltages  ap- 
pear  only  in  several  loop  coils  on  each  side  of  the 

so  position  xp  at  which  the  tip  of  the  pen  2  is  placed, 
as  will  be  seen  from  Fig.  1  1  . 

The  control  circuit  301  checks  whether  or  not 
the  values  of  the  detection  voltages  stored  as  de- 
scribed  above  exceed  a  predetermined  detection 

55  threshold  level.  If  there  is  no  voltage  value  higher 
than  the  predetermined  detection  threshold  level, 
the  control  circuit  operates  so  as  to  repeat  the 
selection  of  the  X-direction  loop  coils  and  detection 
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the  selection  circuit  303y  information  for  selecting  a 
predetermined  number  of  Y-direction  loop  coils, 
e.g.,  10  coils  centered  at  one  of  the  Y-direction 
loop  coils  170-1  to  170-48  from  which  the  highest 

5  detection  voltage  has  been  obtained.  In  conse- 
quence,  the  operation  of  detecting  X-  and  Y-direc- 
tion  coordinates  and  the  operation  of  discriminating 
the  on/off  state  of  the  switch  251  are  conducted  in 
the  same  manner  as  those  described  above,  and 

70  coordinate  values  thereby  obtained  and  results  of 
discrimination  are  transmitted  to  the  electronic 
computer  900.  The  control  circuit  thereafter  repeats 
the  described  operations. 

The  above-mentioned  level  checking  is  a  pro- 
75  cessing  whereby  whether  the  maximum  value  of 

the  detection  voltages  is  equal  to  or  higher  than  the 
predetermined  detection  threshold  level  and  which 
one  of  the  loop  coils  has  exhibited  the  highest 
detection  voltage  are  checked,  the  subsequent  op- 

20  eration  including  calculation  of  coordinates  is  inhib- 
ited  if  the  maximum  value  is  not  equal  to  or  higher 
than  the  detection  threshold  level,  and  whereby  the 
center  of  a  group  of  the  loop  coils  which  are  to  be 
selected  in  the  next  cycle  of  coordinate-detection 

25  and  status-discrimination  operations  is  set. 
There  are  various  methods  of  calculating  the  X- 

and  Y-direction  coordinate  values  of  a  point,  e.g., 
coordinate  values  xp.  In  one  possible  method,  a 
portion  of  the  waveform  in  the  vicinity  of  the  maxi- 

30  mum  of  the  detection  voltages  Vx1  to  Vx-48  is 
approximated  by  a  suitable  function,  and  the  co- 
ordinate  of  the  maximum  value  of  the  function  is 
obtained. 

For  instance,  the  detection  voltage  Vx3  cor- 
35  responding  to  the  maximum  value  and  the  voltages 

Vx2  and  Vx4  on  both  sides  of  the  maximum  volt- 
age  Vx3  shown  in  Fig.  10(c)  are  approximated  by  a 
quadratic  function,  and  the  coordinates  are  ob- 
tained  from  the  following,  calculation  (where  the 

40  coordinate  values  of  the  centers  of  the  loop  coils 
160-1  to  160-48  are  represented  by  x1  to  x48  and 
the  distance  is  represented  by  Ax). 

The  following  equations  are  obtained  from  the 
voltages  and  the  coordinate  values: 

45  Vx2  =  a(x2-xp)2  +  b  (1) 
Vx3  =  a(x3  -xp)2  +  b  (2) 
Vx4  =  a(x4  -xp)2  +  b  (3) 
where  a  and  b  are  constants  (a  <  0),  and 
x3  -  x2  =  Ax  (4) 

50  x4  -  x2  =  2Ax  (5) 
The  equations  5  and  6  are  substituted  in  equations 
3  and  4,  thereby  forming 
xp  =  x2  +  Ax/2{(3Vx2  -  4vx3  +  Vx4)/(Vx2  -  2Vx3 
+  Vx4)}  (6) 

55  It  is  therefore  possible  to  determine  the  coordi- 
nate  value  xp  of  the  position  designated  with  the 
pen  2,  by  extracting,  from  the  group  of  detection 
voltages  Vx1  to  Vx48,  the  maximum  detection  volt- 

of  voltages  relating  to  the  same.  If  one  of  the 
voltage  values  is  higher  than  the  threshold  level, 
the  process  proceeds  to  the  next  step. 

Next,  the  control  circuit  301  operates  to  deliver 
information  for  selection  of  Y-direction  detection  to 
the  X-Y  change-over  circuit  305  and  to  the  receiv- 
ing  timing  change-over  circuit  306  so  as  to  change 
over  the  selection  circuit  303y  and  the 
transmission/receiving  change-over  circuit  304y  in 
the  same  manner  as  the  above  operation  of  X- 
direction  detection.  The  control  circuit  301  tem- 
porarily  stores  the  detection  voltages  dependent  on 
the  distances  between  the  respective  Y-direction 
loop  coils  and  the  pen  2  obtained  through  A/D 
conversion  of  the  output  from  the  low-pass  filter 
309  during  exchange  of  electric  waves.  Subse- 
quently,  level  checking  is  performed  in  the  same 
manner  as  in  the  above,  the  process  returns  again 
to  the  steps  of  selection  of  X-direction  loop  coils 
and  detection  of  voltages  relating  to  the  same  if 
there  is  no  detection  voltage  higher  than  the  pre- 
determined  detection  threshold  level,  or  the  pro- 
cess  proceeds  to  the  steps  of  calculating  the  Y- 
direction  coordinate  values  of  the  position  des- 
ignated  with  the  pen  2  from  the  stored  voltage 
values  in  a  later-explained  manner,  if  one  of  the 
voltage  values  is  higher  than  the  threshold  level. 

Subsequently,  the  control  circuit  301  delivers 
to  the  selection  circuit  303x  (or  303y)  information 
for  selecting  one  of  the  X-direction  loop  coils  160-1 
to  160-48  (or  the  Y-direction  loop  coils  170-1  to 
170-48)  from  which  the  highest  detection  voltage 
has  been  obtained,  thereby  conducting  the  above- 
described  operation  of  transmitting  and  receiving 
electric  waves  a  number  of  times,  e.g.,  seven 
times,  as  explained  above.  At  the  same  time,  the 
control  circuit  301  executes  A/D  conversion  of  the 
outputs  from  the  low-pass  filters  312  and  313  and 
detects,  as  explained  above,  which  one  of  the 
values  thereby  obtained  is  larger  than  the  predeter- 
mined  value,  thereby  discriminating  the  on/off  state 
of  the  switch  251  . 

The  results  of  discrimination  of  the  on/off  state 
of  the  switch  251  are  transmitted  to  the  electronic 
computer  900  together  with  the  above-mentioned 
X-  and  Y-coordinate  values  of  the  position  des- 
ignated  with  the  pen  2. 

The  first  cycle  of  coordinate-detection  and 
status-discrimination  operations  is  thus  completed. 
Then,  the  control  circuit  301  conducts  second  and 
subsequent  operation  cycles,  as  will  be  explained 
hereafter  with  reference  to  Fig.  12.  The  control 
circuit  301  delivers  to  the  selection  circuit  303x 
information  for  selecting  a  predetermined  number 
of  X-direction  loop  coils,  e.g.,  10  coils,  centered  at 
one  of  the  X-direction  loop  coils  160-1  to  160-48 
from  which  the  highest  detection  voltage  has  been 
obtained.  The  control  circuit  301  also  delivers  to 
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In  the  above-described  embodiment,  the  num- 
ber  of  loop  coils  and  the  arrangement  of  the  loop 
coils  are  only  illustrative  and  are  not  limitative.  It  is 
of  course  possible  to  use  a  cursor  in  place  of  the 

5  stylus  pen. 
Fig.  14  shows  in  section  another  example  of 

the  tablet  1  .  This  example  differs  from  the  example 
illustrated  above  and  in  Fig.  2  in  that  a  pair  of  back 
lights  60a  and  60b  formed  of  cold  cathode  lamps 

w  and  disposed  on  opposite  sides  of  a  light  guide 
plate  70a  together  with  generally  U-shaped  reflect- 
ing  plates  61a  and  61b  having  their  inner  surfaces 
coated  with  aluminum  by  evaporation,  and  that,  for 
the  function  of  the  light  guide  plate  70,  a  printed 

75  pattern  capable  of  reflecting  light  is  superposed  on 
a  reflecting  plate  71  ,  a  layer  is  formed  from  acrylic 
resin  over  the  printed  patten,  and  a  diffuser  plate  is 
superposed  on  the  acrylic  resin  layer.  The  arrange- 
ment  shown  in  Fig.  14  enables  a  reduction  in  the 

20  overall  thickness  of  the  tablet  1  and  ensures  that 
the  whole  of  the  display  panel  50  is  illuminated 
more  uniformly  by  the  effect  of  the  diffuser  plate 
and  other  members. 

Fig.  15  is  an  enlarged  cross-sectional  view 
25  illustrating  essential  portions  of  another  preferable 

example  of  the  transparent  base  1  1  of  the  sensing 
section  10.  This  example  differs  from  the  transpar- 
ent  base  1  1  shown  in  Fig.  3  in  that  a  multiplicity  of 
copper  wires  16  are  arranged  parallel  so  as  to 

30  extend  in  the  Y-direction  and  a  multiplicity  of  cop- 
per  wires  17  are  arranged  parallel  so  as  to  extend 
in  the  X-direction,  a  transparent  film  corresponding 
to  the  transparent  film  13  (or  14)  shown  in  Fig.  3 
being  interposed  between  the  groups  of  copper 

35  wires  16  and  17,  and  the  copper  wires  16  and  17 
being  sandwiched  between  laminations  formed  of 
the  transparent  films  15  and  12.  This  arrangement 
eliminates  the  need  for  the  transparent  film  14  (or 
13)  shown  in  Fig.  3,  thereby  reducing  the  number 

40  of  component  parts,  the  overall  thickness  of  the 
tablet  1  and  the  manufacturing  cost.  In  addition,  the 
light  transmission  factor  of  the  transparent  base  1  1 
is  thereby  increased,  enabling  a  higher  illumination 
over  the  display  surface. 

45  In  the  above-described  embodiment,  the  posi- 
tion  detecting  device  makes  use  of  the  sensing 
section  having  the  transparent  base  laminated  with 
transparent  films  with  copper  wires  interposed 
therebetween.  The  present  invention,  however,  is 

so  not  limited  to  this.  Instead,  a  sensing  section  in 
which  the  electrodes  are  formed  from,  for  example, 
a  non-metallic  material  such  as  indium  oxide  hav- 
ing  light-transmission  properties  may  be  used. 
Also,  it  is  of  course  possible  to  use  a  sensing 

55  section  in  which  colored  electrodes  are  formed  by 
a  suitable  means  such  as  printing  on  a  transparent 
film  made  of  polyester  or  the  like. 

Fig.  16  shows  another  example  of  the  tablet  1 

age  and  the  voltages  detected  from  the  loop  coils 
on  both  sides  of  the  coil  from  which  the  maximum 
voltage  has  been  detected,  and  executing  the  cal- 
culation  of  the  equation  6  with  these  voltage  values 
and  with  the  coordinate  value  (known)  of  the  loop 
coil  adjacent  to  and  in  front  of  the  loop  coil  from 
which  the  maximum  voltage  has  been  detected. 

The  coordinate  values  thus  detected  are  dis- 
played  on  the  liquid  crystal  display  panel  50  under 
the  control  of  the  display  control  circuit  500  each 
time  they  are  detected. 

Referring  to  Fig.  13,  details  of  the  display  con- 
trol  circuit  500  are  shown  in  which  position  data 
items  constituted  by  X-direction  data  and  Y-direc- 
tion  data  on  positions  successively  designated  in 
the  sensing  section  10  are  input  into  the  electronic 
computer  900  and  are  thereafter  stored  while  being 
arranged  in  a  certain  order.  The  position  data  items 
are  successively  read  out  with  timing  pulses  sup- 
plied  from  a  controller  502  which  serves  as  a 
display  processor,  and  are  output  to  an  X-direction 
driver  503  and  a  Y-direction  driver  504. 

As  the  X-direction  driver  503  and  the  Y-direc- 
tion  driver  504  are  supplied  with  scanning  pulses 
generated  by  a  scanning  pulse  generator  505  in 
synchronism  with  timing  pulses  from  the  controller 
502,  they  supply  the  X-  and  Y-direction  position 
data  items  to  the  liquid  crystal  display  panel  50, 
and  the  position  designated  with  the  pen  2  on  the 
sensing  section  10  is  displayed  on  the  liquid  cry- 
stal  display  panel  50  at  the  corresponding  position. 
Consequently,  a  line  which  is  substantially  the 
same  as  the  line  along  which  a  character  or  figure 
is  written  with  the  pen  2  on  the  liquid  crystal 
display  panel  50  superposed  on  the  sensing  sec- 
tion  10  is  displayed  on  the  liquid  crystal  display 
panel  50  with  a  high  illumination  of  light  from  the 
cold  cathode  lamp  60  and  the  light  guide  plate  70 
disposed  under  the  sensing  section  1  0. 

In  accordance  with  the  present  invention,  as 
described  above,  the  sensing  section  10  is  formed 
of  the  transparent  base  1  1  through  which  light  can 
be  transmitted,  and  the  back  light  60  for  enabling 
display  on  the  display  panel  50  with  improved 
contrast  and  high  illumination  is  disposed  under  the 
sensing  section  10,  thereby  making  it  possible  to 
set  the  distance  between  the  sensing  section  10 
and  surface  of  the  display  panel  markedly  smaller 
than  that  in  the  case  of  the  conventional  device. 
The  present  invention  thus  realizes  a  position  de- 
tecting  device  in  which  the  possibility  of  occur- 
rence  of  input  errors  is  very  small  even  if  a  coordi- 
nate  inputting  is  effected  from  a  position  distanced 
from  the  surface  of  the  display  panel  50  and  which 
thus  enables  coordinate  positions  to  be  input  with 
high  accuracy.  The  use  of  the  cold  cathode  lamp 
for  the  back  light  60  makes  the  display  light  easy 
to  see. 
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in  which  a  flat  type  of  display  panel  50  provided  for 
display  of  coordinates,  e.g.,  a  liquid  crystal  display 
panel  is  placed  on  a  sensing  section  10  composed 
of  X-direction  and  Y-direction  position  detectors 

5  10x  and  10Y,  a  shielding  plate  90  is  superposed  on 
the  lower  surface  of  the  sensing  section  10,  and 
these  components  are  integrally  accommodated  in 
a  case  80  formed  from  a  non-metallic  material. 

The  display  panel  50  is  formed  as  a  transpar- 
io  ent  type  of  liquid  crystal  having  a  liquid  crystal 

display  body  50A  and  a  back  light  50B  for  illu- 
minating  the  liquid  crystal  display  .body  50A  from 
below.  The  back  light  50B  is  adapted  for  displaying 
with  improved  contrast  and  high  illumination.  The 

r5  back  light  50B  is  constituted  by,  for  example,  EL 
elements,  and  electrodes  (not  shown)  of  the  back 
light  50B  are  formed  from  a  non-metallic  transpar- 
ent  material  such  as  indium  oxide  in  order  to  avoid 
attenuation  of  electric  waves  propagating  through 

20  the  back  light  during  transmission/receiving  be- 
tween  the  sensing  section  and  the  pen.  The  back 
light  50B  is  provided  with  a  reflecting  plate  or  layer 
(not  shown)  for  reflecting  light  emitted  from  the 
back  light  50B  toward  the  liquid  crystal  display 

25  body  50A.  The  reflecting  plate  or  layer  is  also 
designed  to  limit  attenuation  of  electric  waves  and 
may  be  formed  by  depositing,  for  example,  alu- 
minum  provided  as  reflective  material  over  a  resin 
film  to  a  thickness  of  about  300  to  600  A,  dispers- 

30  ing  aluminum  powder  in  a  resinous  material,  or 
applying  a  reflective  pigment.  A  material  capable'  of 
transmitting  electronic  waves  and  magnetism  to  the 
sensing  section  10,  e.g.,  white  polyethylene  tereph- 
thalate  resin  or  the  like  can  also  be  used  to  form 

35  the  reflecting  plate. 
Figs.  21  and  22  shows  a  further  example  of  the 

tablet  1  .  This  example  differs  from  the  tablet  shown 
in  Fig.  14  in  that  positions  of  the  sensing  section 
10  and  the  light  guide  plate  70a  are  reversed;  the 

40  sensing  section  10  is  not  necessarily  transparent; 
silver  is  deposited  over  the  reflecting  surfaces  of 
reflecting  plates  61b  and  71;  a  back  plate  10a 
made  of  a  synthetic  resin  or  the  like  is  provided  on 
the  lower  surface  of  the  sensing  section  10  in  order 

45  to  improve  the  strength  thereof;  and  a  shielding 
plate  90  formed  of  a  silicon  steel  plate  is  provided 
as  a  lowermost  layer  to  improve  the  magnetic 
shielding  effect.  Except  for  these  points,  this  exam- 
ple  is  the  same  as  that  shown  in  Fig.  14. 

50  The  above-described  embodiments  of  the 
present  invention  are  only  illustrative,  and  various 
changes  and  modifications  including  changes  in 
the  positional  relationship  between  the  component 
parts  and  changes  in  the  combination  of  the  com- 

55  ponent  parts  can  be  made  without  departing  from 
the  scope  and  the  spirit  of  the  present  invention. 
For  example,  a  plasma  display  unit  may  used  for 
the  display. 

in  which  a  reflection  type  of  liquid  crystal  display 
panel  50  provided  for  display  of  coordinates  is 
placed  on  a  sensing  section  10  composed  of  X- 
direction  and  Y-direction  position  detectors  10x  and 
10Y,  and  these  components  are  integrally  accom- 
modated  in  a  case  80  formed  from  a  metallic 
material.  As  shown  in  Fig.  17,  each  of  the  position 
detectors  1OX  and  10Y  is  provided  with  a  plurality  of 
or,  for  example,  48  loop  coils  C1  ,  C2,  ...  C48  which 
are  formed  of  parallel  conductors  and  which  are 
arranged  parallel  in  the  direction  of  the  arrow  such 
that  they  overlap  each  other. 

These  loop  coils  may  be  formed  by  connect- 
ing,  with  jumper  wires,  a  multiplicity  of  parallel 
conductors  which  are  formed  on  a  fiat  base  by,  for 
example,  etching,  that  is,  in  the  manner  of  forming 
a  well  known  type  of  printed  circuit  board.  The 
reflection  type  of  liquid  crystal  display  panel  50  has 
a  reflecting  plate  (not  shown)  which  may  be  formed 
from  a  material  capable  of  transmitting  electronic 
waves  and  magnetism  to  the  sensing  section  10, 
e.g.,  white  polyethylene  terephthalate  resin  of  the 
like.  In  this  example,  it  is  not  necessary  to  make 
the  sensing  section  1  0  transparent. 

Figs  18  and  19  show  still  another  example  of 
the  tablet  1  .  In  this  example,  as  shown  in  Fig.  1  8,  a 
sensing  section  10  composed  of  X-direction  and  Y- 
direction  position  detectors  10x  and  10Y  is  placed 
on  a  flat  type  of  display  panel  50  provided  for 
display  of  coordinates,  e.g.,  a  liquid  crystal  display 
panel,  and  these  components  are  integrally  accom- 
modated  in  a  case  80  formed  from  a  metallic 
material.  The  sensing  section  10  having  light-trans- 
mission  properties  as  mentioned  below  is  used  in 
common  for  a  cover  plate  for  the  liquid  crystal 
display  panel  50. 

Fig.  19  shows  the  X-direction  position  detector 
10x  of  the  sensing  section  10  having  loop  coils  C1 
to  C48,  such  as  those  shown  in  Fig.  17,  which  are 
formed  by  connecting  conductors  on  a  conductor 
plate  100  by  jumper  wires  or  the  like. 

The  conductor  plate  100  is  constructed  in  such 
a  manner  that  a  plurality  of  transparent  conductors 
102  in  the  form  of  strips  (ten  conductors  in  the 
illustrated  example)  each  having  a  width'of  0.5  to  1 
mm  and  formed  from  indium  oxide  (lnO3),  tin  oxide 
(SnO3)  or  the  like  is  deposited  on  the  surface  of  a 
transparent  base  101  having  flexibility  and  insulat- 
ing  properties  made  of  polycarbonate  or  the  like. 
The  position  detector  10Y  has  the  same  structure. 
The  position  detectors  10x  and  10Y  are  bonded 
together  with  a  bonding  sheet  while  being  super- 
posed  one  on  the  other  in  such  a  manner  that  the 
group  of  conductors  102  of  each  detector  is  lo- 
cated  below  the  base  101  and  that  the  groups  of 
conductors  102  intersect  each  other  at  right  angles 
as  seen  from  above. 

Fig.  20  shows  a  further  example  of  the  tablet  1 

10 
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designated  position  with  coordinates  corresponding 
to  said  coordinate  values;  and 
a  back  light  (50B;60,60a,60b)  for  illuminating  said 
display  means  from  below. 

5  10.  A  position  detecting  device  according  to 
claim  9,  wherein  said  back  light  (60;60a,60b)  is  a 
cold  cathode  lamp. 

11.  A  position  detecting  device  according  to 
any  one  of  claims  1  to  9,  further  comprising  a 

io  reflecting  plate  (61a,  61  b;71  )  for  reflecting  light 
emitted  from  said  back  light  toward  said  display 
means  disposed  over  said  back  light. 

12.  A  position  detecting  device  according  to 
any  one  of  claims  1  to  9,  wherein  said  back  light 

15  (50B)  is  constituted  by  an  electroluminescent  ele- 
ment. 

13.  A  position  detecting  device  according  to 
either  one  of  claims  1  to  9,  wherein  said  tuning 
circuit  (25)  of  said  position  pointer  is  capable  of 

20  varying  phases  of  voltage  and  current  by  the  op- 
eration  of  a  switch  means  (251),  and  the  state  of 
said  switch  means  in  said  position  pointer  is  de- 
tected  from  the  phase  of  an  induced  voltage  de- 
tected  by  said  electric  wave  detecting  means  (307- 

25  313). 
14.  A  position  detecting  device  comprising: 

a  section  (10)  for  detecting  a  position  in  X-  and  Y- 
directions  having  a  group  of  a  plurality  of  loop  coils 
(160)  arranged  in  X-direction  and  a  group  of  a 

30  plurality  of  loop  coils  (170)  arranged  in  Y-direction; 
an  X/Y-direction  selection  circuit  (303x,303y)  for 
selecting  said  X-direction  loop  coils  one  after  an- 
other  and  also  selecting  said  Y-direction  loop  coils 
one  after  another; 

35  a  transmission  circuit  (302)  generating  an  alternat- 
ing  signal  of  a  predetermined  frequency  (fo)  to  be 
supplied  to  said  X-direction  and  Y-direction  loop 
coils; 
a  receiving  circuit  (307-313)  for  detecting  an  in- 

40  duced  voltage  of  a  frequency  substantially  equal  to 
that  of  said  alternating  signal  from  induced  voltages 
generated  across  said  X-direction  and  Y-direction 
loop  coils; 
an  X/Y-direction  connection  change-over  circuit 

45  (304x,  304y)  for  connecting  one  of  each  of  said 
group  of  X-direction  and  Y-direction  loop  coils  al- 
ternately  to  said  transmission  circuit  and  said  re- 
ceiving  circuit; 
a  position  pointer  (2)  having  a  tuning  circuit  (25) 

so  including  a  coil  (252)  and  a  capacitor  (253),  said 
tuning  circuit  being  capable  of  tuning  with  an  elec- 
tric  wave  generated  by  said  X-direction  and  Y- 
direction  loop  coils  to  which  said  alternating  signal 
is  supplied; 

55  a  processor  (900)  for  obtaining  a  position  des- 
ignated  with  said  position  pointer  in  X-  and  Y- 
directions  from  induced  voltages  generated  across 
said  X-direction  and  Y-direction  loop  coils;  and 

Claims 

1  .  A  position  detecting  device  having: 
a  position  pointer  (2)  having  a  tuning  circuit  (25); 
and 
a  tablet  (1)  for  position  detection  having  electric 
wave  generating  means  (302)  for  generating  an 
electric  wave  at  a  frequency  (fo)  equal  to  the  reso- 
nance  frequency  of  said  tuning  circuit,  and  electric 
wave  detecting  means  (307-313)  for  detecting  an 
electric  wave  reflected  by  said  tuning  circuit, 
coordinate  values  of  a  position  designted  with  said 
position  pointer  on  a  position  detecting  section  (1  0) 
of  said  tablet  being  detected  by  exchange  of  elec- 
tric  waves  between  said  position  pointer  and  said 
tablet, 
said  position  detecting  device  comprising  coordi- 
nate  display  means  (50)  for  displaying  said  des- 
ignated  position  with  coordinates  corresponding  to 
said  coordinate  values. 

2.  A  position  detecting  device  according  to 
claim  1  ,  wherein  said  display  means  (50)  is  of  a  flat 
type. 

3.  A  position  detecting  device  according  to 
claim  1,  wherein  said  display  means  (50)  is  a 
reflection  type  of  liquid  crystal  display  unit. 

4.  A  position  detecting  device  according  to 
claim  1,  wherein  said  display  means  (50)  is  a 
transmission  type  of  liquid  crystal  display  unit. 

5.  A  position  detecting  device  according  to 
claim  1,  wherein  said  display  means  (50)  is  of  an 
electroluminescent-  element  display  type. 

6.  A  position  detecting  device  according  to 
claim  1  ,  wherein  said  display  means  is  of  a  plasma 
display  type. 

7.  A  position  detecting  device  according  to 
claim  1  ,  wherein  said  display  means  (50)  is  super- 
posed  on  said  position  detecting  section  (10). 

8.  A  position  detecting  device  according  to 
claim  7,  wherein  the  display  region  of  said  display 
means  and  the  detection  region  of  said  position 
detecting  section  are  the  same  or  differ  from  each 
other. 

9.  A  position  detecting  device  having: 
a  position  pointer  (2)  having  a  tuning  circuit  (25); 
and 
a  tablet  (1)  for  position  detection  having  electric 
wave  generating  means  (302)  for  generating  an 
electric  wave  at  a  frequency  (fo)  equal  to  the  reso- 
nance  frequency  of  said  tuning  circuit,  and  electric 
wave  detecting  means  (307-313)  for  detecting  an 
electric  wave  reflected  by  said  tuning  circuit, 
coordinate  values  of  a  position  designated  with  said 
position  pointer  on  said  tablet  being  detected  by 
exchange  of  electric  waves  between  said  position 
pointer  and  said  tablet, 
said  position  detecting  device  comprising: 
coordinate  display  means  (50)  for  displaying  said 
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(251),  and  the  state  of  said  switch  means  in  said 
position  pointer  is  detected  from  the  phase  of  an 
induced  voltage  detected  in  said  receiving  circuit. 

18.  A  position  detecting  device  having: 
5  a  sensing  section  (10)  having  light-transmission 

properties; 
a  position  pointer  (2)  for  designating  a  position;  and 
a  position  detection  control  circuit  (300)  for  obtain- 
ing  coordinate  values  of  a  position  designated  with 

w  said  position  pointer, 
said  position  detection  device  comprising  display 
means  (50)  for  displaying  positional  data  obtained 
in  said  position  detection  control  circuit  as  coordi- 
nates  corresponding  to  the  coordinates  of  said  des- 

rs  ignated  position,  said  display  means  being  super- 
posed  over  said  sensing  section,  said  display 
means  having  a  back  light  (50B;60;60a,60b)  dis- 
posed  below  said  display  means  to  illuminate  the 
same  from  below,  thus  constituting  a  tablet  (1  ). 

20  19.  A  position  detecting  device  having: 
a  sensing  section  (10)  having  an  X-direction  loop 
coil  assembly  (160)  formed  of  a  multiplicity  of  loop 
coils  arran  ged  in  X-direction,  a  Y-direction  loop 
coil  assembly  (170)  formed  of  a  multiplicity  of  loop 

25  coils  arranged  in  Y-direction,  and  a  transparent 
base  (12-15;100)  for  retaining  said  loop  coil  assem- 
blies  in  predetermined  positions; 
a  position  pointer  (2)  having  a  tuning  circuit  (25) 
having  a  predetermined  tuning  frequency,  said  tun- 

30  ing  circuit  including  at  least  a  coil  (252)  and  a 
capacitor  (253); 
and  a  position  detection  control  circuit  (300)  having 
X-direction  selection  means  (303x)  for  selecting 
said  loop  coils  in  said  X-direction  loop  coil  assem- 

35  bly  one  after  another,  Y-direction  selection  means 
(303y)  for  selecting  said  loop  coils  in  said  Y-direc- 
tion  loop  coil  assembly  one  after  another,  signal 
generating  means  (302)  for  generating  an  alternat- 
ing  signal  of  said  predetermined  frequency  (fo), 

40  signal  detecting  means  (307-313)  for  detecting  said 
alternating  signal  of  said  predetermined  frequency, 
connection  change-over  means  (304x,304y)  for  al- 
ternately  connecting  said  signal  generating  means 
and  said  signal  detecting  means  successively  to 

45  said  X-direction  and  Y-direction  loop  coils  selected 
by  said  selection  means,  and  coordinate  detecting 
means  (900)  for  obtaining  X-direction  and  Y-direc- 
tion  coordinate  values  of  a  position  designated  with 
said  position  pointer  on  the  basis  of  alternating 

50  signals  detected  from  said  X-direction  and  Y-direc- 
tion  loop  coils  detected  by  said  signal  detecting 
means, 
said  position  detecting  device  comprising  display 
means  (50)  for  displaying  positional  data  obtained 

55  in  said  position  detection  control  circuit  as  coordi- 
nates  corresponding  to  the  coordinates  of  said  des- 
ignated  position,  said  display  means  being  super- 
posed  over  said  sensing  section,  said  display 

coordinate  display  means  (50)  superposed  over 
said  position  detecting  section  (10),  said  coordinate 
display  means  displaying  X-direction  and  Y-direc- 
tion  data  on  said  designated  position  as  coordi- 
nates  corresponding  to  the  coordinates  of  said  des- 
ignated  position. 

15.  A  position  detecting  device  according  to 
claim  14,  wherein  said  tuning  circuit  of  said  posi- 
tion  pointer  is  capable  of  varying  phases  of  voltage 
and  current  by  the  operation  of  a  switch  means 
(251),  and  the  state  of  said  switch  means  in  said 
position  pointer  is  detected  from  the  phase  of  an 
induced  voltage  detected  in  said  receiving  circuit. 

16.  A  position  detecting  device  comprising: 
a  section  (10)  for  detecting  a  position  in  X-  and  Y- 
directions  having  on  its  transparent  base 
(12,13,14,15:100)  a  group  of  a  plurality  of  transpar- 
ent  loop  coils  (160)  arranged  in  X-direction  and  a 
group  of  a  plurality  of  transparent  loop  coils  (170) 
arranged  in  Y-direction; 

.  an  X/Y-direction  selection  circuit  (303x,303y)  for 
selecting  said  X-direction  loop  coils  one  after  an- 
other  and  also  selecting  said  Y-direction  loop  coils 
one  after  another; 
a  transmission  circuit  (302)  generating  an  alternat- 
ing  signal  of  a  predetermined  frequency  (fo)  to  be 
supplied  to  said  X-direction  and  Y-direction  loop 
coils; 
a  receiving  circuit  (307-313)  for  detecting  an  in- 
duced  voltage  of  a  frequency  substantially  equal  to 
that  of  said  alternating  signal  from  induced  voltages 
generated  across  said  X-direction  and  Y-direction 
loop  coils; 
an  X/Y-direction  connection  change-over  circuit 
(304x,  304y)  for  connecting  one  of  each  of  said 
group  of  X-direction  and  Y-direction  loop  coils  al- 
ternately  to  said  transmission  circuit  and  said  re- 
ceiving  circuit; 
a  position  pointer  (2)  having  a  tuning  circuit  (25) 
including  a  coil  (252)  and  a  capacitor  (253),  said 
tuning  circuit  being  capable  of  tuning  with  an  elec- 
tric  wave  generated  by  said  X-direction  and  Y- 
direction  loop  coils  to  which  said  alternating  signal 
is  supplied; 
a  processor  (900)  for  obtaining  a  position  des- 
ignated  with  said  position  pointer  in  X-  and  Y- 
directions  from  induced  voltages  generated  across 
said  X-direction  and  Y-direction  loop  coils;  and 
coordinate  display  means  (50)  making  use  of  said 
base  (12-15;  100)  as  a  cover  plate,  said  coordinate 
display  means  displaying  X-direction  and  Y-direc- 
tion  data  on  said  designated  position  as  coordi- 
nates  corresponding  to  the  coordinates  of  said  des- 
ignated  position. 

17.  A  position  detecting  device  according  to 
claim  16,  wherein  said  tuning  circuit  of  said  posi- 
tion  pointer  is  capable  of  varying  phases  of  voltage 
and  current  by  the  operation  of  a  switch  means 
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means  having  a  back  light  (60;60a,60b)  disposed 
below  said  display  means  to  illuminate  the  same 
from  below,  thus  constituting  a  tablet  (1). 

20.  A  position  detecting  device  according  to 
either  one  of  claims  18  and  19,  wherein  said  back  5 
light  is  constituted  by  a  cold  cathode  lamp. 

21.  A  position  detecting  device  having  a  sens- 
ing  section  (10)  composed  of  an  X-direction  loop 
coil  assembly  (160)  formed  of  a  multiplicity  of  loop 
coils  arranged  in  X-direction  and  a  Y-direction  loop  w 
coil  assembly  (170)  formed  of  a  multiplicity  of  loop 
coils  arranged  in  Y-direction,  a  position  pointer  (2) 
having  a  tuning  circuit  (25)  including  at  least  a  coil 
(252)  and  a  capacitor  (253),  and  a  position  detec- 
tion  control  circuit  (300)  which  selects  said  X-direc-  75 
tion  loop  coils  and  said  Y-direction  loop  coils  one 
after  another,  intermittently  supplies  an  alternating 
signal  to  the  coil  thereby  selected,  and  obtains  X- 
direction  and  Y-direction  coordinate  values  of  a 
designated  position  on  the  basis  of  relative  receiv-  20 
ing  levels  of  said  loop  coils  determined  after  each 
of  said  loop  coils  has  received,  during  the  suspen- 
sion  period  of  said  intermittent  supply,  and  alternat- 
ing  signal  transmitted  from  said  position  pointer  by 
tuning  to  said  alternating  signal  intermittently  sup-  25 
plied, 
said  position  detecting  device  comprising  display 
unit  (50)  constituted  by  coordinate  display  means 
for  displaying  X-direction  and  Y-direction  data  on 
said  designated  position  as  coordinates  corre-  30 
sponding  to  the  coordinates  of  said  designated 
position,  and  a  back  light  (60;60a,60b)  disposed 
below  said  display  means  to  illuminate  the  same 
from  below,  said  display  being  superposed  over 
said  sensing  section  to  form  a  tablet  (1)  together  35 
with  said  sensing  section. 

40 
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