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©  Information  processing  apparatus. 

©  An  information  apparatus  comprises  a  main  ap- 
paratus  and  a  subsidiary  apparatus  which  are  sep- 
arable.  The  main  and  subsidiary  apparatuses  has 
electrical  connectors  which  are  connected  substan- 
tially  automatically  when  the  two  apparatuses  are 
attached.  The  connectors  are  provided  with  covers 
which  are  movable  in  association  with  the  attaching 
procedure.  Thereby,  the  connectors  can  be  kept 
clean  and  free  from  dust  contamination  or  breakage, 
and  the  reliability  of  the  information  apparatus  can 

be  enhanced. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  information 
apparatus,  such  as  a  personal  computer,  and,  more 
particularly,  to  an  information  apparatus  separable 
into  a  main  apparatus  and  a  subsidiary  apparatus. 

Description  of  the  Related  Art 

Along  with  a  trend  toward  downsizing,  various 
portable  information  apparatuses  have  been  devel- 
oped,  for  example,  notebook-type  computers  and 
handy  terminals.  However,  the  conventional  way  of 
downsizing  for  such  portable  information  ap- 
paratuses  is  not  altogether  satisfying.  Some  porta- 
ble  information  apparatuses  partially  give  up  perfor- 
mance  and  functions  in  exchange  for  downsizing, 
reducing  the  ease  of  operation  or  the  freedom  to 
construct  systems  with  other  apparatuses. 

Recently,  some  personal  computers  employ 
pen-base  input  means,  instead  of  keyboards,  which 
also  substantially  impede  the  downsizing  of  such 
computers.  Such  a  pen-base  computer  has  an  in- 
put  digitizer  provided  on  a  display  such  as  a  liquid 
crystal  display  (LCD).  The  trace  of  the  pen  is 
inputted  by  means  of  the  digitizer,  and  displayed 
on  the  display  as  it  is  actually  drawn  by  the  user. 
Thus,  a  user  can  input  data  thereto  just  like  writing 
on  a  sheet  of  paper.  The  direction  of  data  input  or 
display  can  also  be  changed  as  desired. 

However,  in  a  separable  system,  either  a  porta- 
ble  computer  system  or  a  pen-base  computer, 
comprising  a  main  computer  apparatus  and  a  sub- 
sidiary  apparatus  which  are  connected  by  a  con- 
necting  cord,  it  is  troublesome  to  connect  or  dis- 
connect  the  connecting  cord.  Moreover,  the  cord 
may  obstruct  a  user's  easy  operation. 

Further,  when  a  portable  system  is  transported 
or  left  unused,  the  connector  portions  of  the  main 
and  subsidiary  (node)  apparatuses  are  likely  to  be 
contaminated  with  dust  or  the  like.  Thus,  reliability 
of  the  connector  portions  is  poor.  Such  connector 
portions  may  be  provided  with  covers,  but  such 
covers  must  be  opened  or  shut  each  time  the  main 
and  subsidiary  apparatus  are  connected  or  discon- 
nected. 

Similarly,  a  pen-base  computer  suffers  poor 
reliability  of  the  connector  portions.  Because  it  is 
used  in  various  locations  and  the  subsidiary  ap- 
paratus  is  connected  to  the  main  apparatus  in 
various  manners  (input  directions),  the  connector 
portions  are  frequently  subjected  to  dust  or  the 
like. 

Further,  a  conventional  pen-base  computer  is 
not  provided  with  means  for  achieving  attachment 
and  detachment  of  the  subsidiary  apparatus  in 

manners  suitable  for  the  respective  input  direc- 
tions.  Still  further,  a  pen-base  computer  is  not 
provided  with  means  for  attaching  the  subsidiary 
apparatus  to  the  main  apparatus  in  such  a  manner 

5  that  the  display  is  easy  to  see  if  the  computer  is 
connected  to  a  keyboard  for  facilitating  inputting  a 
large  amount  of  data.  Therefore,  various  incon- 
veniences  are  caused. 

Further,  in  a  pen-base  computer,  a  key  board 
io  connector  is  provided  in  the  subsidiary  apparatus, 

not  in  the  main  apparatus.  In  many  cases,  the  main 
apparatus  and  separate  subsidiary  apparatuses  ex- 
change  data  by  means  of  buses  connected  by 
interface  cables.  However,  because  many  connec- 

75  tor  pins  for  such  cables  are  required,  it  is  not  easy 
to  connect  or  disconnect  the  cables. 

The  main  apparatus  and  a  subsidiary  apparatus 
can  be  connected  by  one  pair  of  data  cables 
(optical  cables)  by  using  non-contact  optical  com- 

20  munication,  which  enables  high-speed  data  com- 
munication  therebetween.  This  communication 
method  facilitates  connecting  one  main  apparatus 
to  one  or  more  subsidiary  apparatuses  (nodes)  or 
one  subsidiary  apparatus  to  a  plurality  of  devices. 

25  This  optical  communication  protocol  normally  uses 
polling  selecting  scheme.  The  CSMA/CD,  which  is 
widely  used  for  network  schemes  including  colli- 
sion  detection,  is  normally  avoided  because  the 
CSMA/CD  will  slow  don  the  communication  pro- 

30  cess. 
In  the  polling  selecting  scheme,  a  computer 

always  serves  as  a  main  apparatus.  More  specifi- 
cally,  the  computer  always  polls  a  subsidiary  ap- 
paratus  first,  and  the  subsidiary  apparatus  re- 

35  sponds  to  the  polling.  For  example,  if  the  computer 
is  connected  to  a  subsidiary  apparatus,  such  as  a 
keyboard,  requiring  the  computer  to  periodically 
determines  whether  there  has  been  an  input  there- 
from,  the  computer  periodically  sends  a  polling 

40  signal  to  the  keyboard  inquiring  whether  there  has 
been  a  key  input  and  which  key  has  been  pressed, 
and  the  keyboard,  that  is,  the  subsidiary  apparatus, 
answers  the  inquiry.  The  keyboard  is  not  provided 
with  means  for  spontaneously  informing  the  main 

45  apparatus  of  a  key  input  without  receiving  an  in- 
quiry  from  the  main  apparatus.  If  the  computer  is 
connected  to  a  subsidiary  apparatus,  such  as  a 
floppy  disk  drive  (FDD),  which  requires  an  instruc- 
tion  from  the  computer,  the  computer  outputs  an 

50  access  instruction  to  the  FDD,  and  the  FDD  reads 
data  from  the  floppy  disk  and  outputs  the  data  to 
the  computer,  or  writes  data  from  the  computer 
onto  the  floppy  disk  (selecting).  Because  a  com- 
puter  always  operates  as  a  main  apparatus  in  the 

55  polling  selecting  scheme,  the  scheme  prevents  col- 
lision  between  instruction  signals  and  therefore 
simplifies  the  protocol. 

2 
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However,  because  the  above-described  con- 
ventional  scheme  requires  the  main  apparatus  to 
always  make  polling  for  detecting  the  status  of 
each  I/O  and  exchanging  data  with  a  subsidiary 
apparatus,  the  main  apparatus  must  keep  polling 
even  when  the  main  and  subsidiary  apparatuses 
are  separated  from  each  other  and  each  apparatus 
operates  independently.  Therefore,  electricity  is 
continuously  consumed  by  the  CPU  operation  and 
communication  controlling  units,  and  the  light  emit- 
ting  and  receiving  units. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  facilitate 
the  inputting  operation,  the  attaching  and  detaching 
operation,  the  transportation  of  the  apparatus  and 
other  operations,  and  enhance  the  reliability  of  the 
information  apparatus. 

According  to  one  aspect  of  the  present  inven- 
tion,  an  information  apparatus  comprises:  a  first 
casing  having  information  inputting  means  employ- 
ing  a  pen  to  input  information,  display  means, 
communication  means  and  attaching  means;  and  a 
second  casing  having  communication  means  and 
attaching  means,  whereby  the  first  casing  and  the 
second  casing  are  attachable  to  each  other,  and 
wherein  one  of  the  attaching  means  of  the  first 
casing  and  the  attaching  means  of  the  second 
casing  facilitates  at  least  two  different  manners  of 
attachment  of  the  first  and  second  casings  in  terms 
of  relative  directions,  and  wherein  one  of  the  first 
and  second  casings  has  detaching  means  for  de- 
taching  the  first  casing  and  the  second  casing  from 
each  other.  Because  the  first  and  second  casings, 
that  is,  main  and  subsidiary  apparatuses,  respec- 
tively,  can  be  attached  so  that  the  subsidiary  ap- 
paratus  takes  a  position  relative  to  the  main  ap- 
paratus  suitable  for  a  desired  input  direction,  the 
information  apparatus  of  the  present  invention 
achieves  significantly  easy  input  manners. 

According  to  another  aspect  of  the  present 
invention,  the  detaching  means  is  provided  in  the 
second  casing.  The  weight  of  the  first  casing  can 
be  accordingly  reduced,  thereby  enhancing  the 
portability  of  the  first  casing. 

According  to  still  another  aspect  of  the  present 
invention,  the  second  casing  is  provided  with  a 
retractable  stand.  By  using  the  stand,  the  attached 
first  and  second  casing,  that  is,  main  and  subsid- 
iary  apparatuses,  can  be  placed  in  a  posture  suit- 
able  for  using  a  keyboard  to  input  a  large  amount 
of  data.  Such  posture  will  makes  the  display  easy 
to  see. 

According  to  a  further  aspect  of  the  present 
invention,  the  communication  means  of  the  first 
and  second  casings  include  wireless  communica- 
tion  means,  for  example,  optical  communication 

means.  Further,  one  of  the  first  and  second  casings 
may  be  provided  with  at  least  two  units  of  power 
supply  contacts,  the  other  casing  being  provided 
with  at  least  one  unit  of  power  supply  contacts. 

5  Thereby,  the  information  apparatus  of  the  present 
invention  does  not  require  connecting  cords  be- 
tween  the  first  and  second  casings,  and  eliminates 
the  troubles  caused  by  the  connecting  cords. 

According  to  a  still  further  aspect  of  the 
io  present  invention,  at  least  a  portion  of  the  attaching 

means  is  provided  on  the  bottom  surface  of  the 
first  casing  so  that,  when  the  first  and  second 
casings  are  attached,  at  least  a  portion  of  the 
second  casing  is  positioned  adjacent  to  the  bottom 

is  surface  of  the  first  casing.  Thereby,  when  the  at- 
tached  first  and  second  casings  are  placed  on  a 
desk  or  the  like,  the  input  panel  is  tilted  toward  the 
operator;  more  specifically,  the  side  of  the  input 
panel  closer  to  the  operator  becomes  lower  than 

20  the  side  remote  from  the  operator.  Therefore,  the 
information  apparatus  of  the  present  invention  sig- 
nificantly  facilitates  the  inputting  operation. 

According  to  a  further  aspect  of  the  present 
invention,  the  second  casing  has  at  least  one  sur- 

25  face  which  faces  at  least  one  side  surface  of  the 
first  casing  when  the  first  and  second  casings  are 
attached,  the  surface  also  serving  as  guide  means 
during  the  attaching  operation,  thereby  significantly 
facilitating  the  attaching  and  detaching  operations. 

30  According  to  a  yet  further  aspect  of  the  present 
invention,  at  least  one  of  the  first  and  second 
casings  has  cover  means  for  covering  the  elec- 
trically  connecting  means,  the  cover  means  being 
movable  in  association  with  the  attaching  and  de- 

35  taching  operations.  Because  the  electrically  con- 
necting  means  is  thereby  covered  when  the  first 
and  second  casings  are  detached  form  each  other, 
the  electrically  connecting  means  can  be  kept 
clean  and  free  from  dust  contamination  and  failure 

40  or  breakage  caused  by  dust.  Therefore,  the  in- 
formation  apparatus  of  the  present  invention 
achieves  high  reliability  and  safety. 

According  to  a  further  aspect  of  the  present 
invention,  at  least  one  of  the  electrically  connecting 

45  means  of  the  first  casing  and  the  electrically  con- 
necting  means  of  the  second  casing  is  movable  in 
association  with  the  attaching  and  detaching  oper- 
ations.  Thereby,  the  electrically  connecting  means 
can  be  positioned  inside  the  casing  when  the  first 

50  and  second  casings  are  separated.  Therefore,  the 
information  apparatus  of  the  present  invention 
achieves  high  reliability  and  safety. 

According  to  a  still  further  aspect  of  the 
present  invention,  an  information  apparatus  com- 

55  prises:  a  first  casing  having  information  inputting 
means  employing  a  pen  to  input  information,  dis- 
play  means,  communication  means  and  attaching 
means;  and  a  second  casing  having  communica- 

3 
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tion  means  and  attaching  means,  whereby  the  first 
casing  and  the  second  casing  are  attachable  to 
each  other,  the  information  apparatus  further  com- 
prising  detaching  means  for  detaching  the  first 
casing  and  the  second  casing  from  each  other. 
Because  the  first  and  second  casings,  that  is,  main 
and  subsidiary  apparatuses,  respectively,  can  be 
attached  so  that  the  subsidiary  apparatus  takes  a 
position  relative  to  the  main  apparatus  suitable  for 
a  desired  input  direction,  the  information  apparatus 
of  the  present  invention  achieves  significantly  easy 
input  manners. 

According  to  a  further  aspect  of  the  present 
invention,  the  detaching  means  is  provided  in  the 
second  casing.  The  weight  of  the  first  casing  can 
be  accordingly  reduced,  thereby  enhancing  the 
portability  of  the  first  casing. 

According  to  a  yet  further  aspect  of  the  present 
invention,  an  information  apparatus  comprises:  an 
input  pen;  a  casing  having  an  input  panel  to  which 
information  is  inputted  by  means  of  the  input  pen; 
connector  means  for  connecting  the  input  pen  to 
the  casing;  and  at  least  one  hook  portion  for  hook- 
ing  a  portion  of  the  connector  means,  the  hook 
portion  being  provided  in  the  casing.  Thereby,  the 
connecting  means  can  be  selectively  placed  con- 
veniently  for  either  a  right-hander  operator  or  a  left- 
hander  operator.  More  specifically,  the  connecting 
means  can  be  placed  at  either  the  right-hand  side 
or  the  left-hand  side  regardless  of  the  input  direc- 
tion.  Therefore,  the  information  apparatus  of  the 
present  invention  is  easy  to  use. 

According  to  a  further  aspect  of  the  present 
invention,  an  electronic  system  comprises:  a  first 
apparatus  and  a  second  apparatus  which  are  sepa- 
rated  provided;  detecting  means  for  detecting  con- 
tact  between  the  first  and  second  apparatuses;  and 
power  supplying  means  for  supplying  power  to 
receiver-transmitter  means  of  the  first  and  second 
apparatuses  when  the  detecting  means  has  de- 
tected  contact  between  the  first  and  second  ap- 
paratuses.  Thereby,  the  consumptive  power  of  the 
electronic  system  can  be  significantly  reduced. 
Similarly,  an  other  aspect  of  the  present  invention 
provides  a  power  supply  control  method. 

According  to  a  further  aspect  of  the  present 
invention,  the  first  and  second  apparatuses  can  be 
driven  by  using  a  power  source  connected  one  of 
the  first  and  second  apparatuses. 

According  to  a  yet  further  aspect  of  the  present 
invention,  the  electronic  system  is  provided  with 
means  for  applying  current,  only  when  necessary, 
to  the  electrode  means  of  the  first  and  second 
apparatuses  for  supplying  power  form  one  appara- 
tus  to  the  other.  Thereby,  short-circuit  of  a  power 
source  or  the  like  can  be  prevented.  Similarly,  a 
further  aspect  of  the  present  invention  provides  a 
power  supply  control  method  which  prevents  short- 

circuit  of  a  power  source  or  the  like. 
Further  objects,  features  and  advantages  of  the 

present  invention  will  become  apparent  from  the 
following  description  of  the  preferred  embodiments 

5  with  reference  to  the  attached  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  exterior  view  of  the  main 
io  body  of  a  first  embodiment  of  the  information  ap- 

paratus  of  the  present  invention. 
Fig.  2  is  a  schematic  section  taken  on  line  A-A 

of  Fig.  1. 
Fig.  3  is  a  bottom  plan  view  of  the  main  body 

is  shown  in  Fig.  1  . 
Fig.  4  is  a  schematic  section  of  a  recess  por- 

tion  of  the  main  body  taken  on  line  B-B  of  Fig.  3. 
Fig.  5  is  a  schematic  section  of  the  recess 

portion  taken  on  line  C-C  of  Fig.  3. 
20  Fig.  6  is  a  perspective  exterior  view  of  a  sub- 

sidiary  apparatus  of  the  first  embodiment  of  the 
information  apparatus  of  the  present  invention. 

Fig.  7  is  a  schematic  section  taken  on  line  D-D 
of  Fig.  6. 

25  Fig.  8  is  a  schematic  section  of  a  hook  portion 
of  the  subsidiary  apparatus  taken  on  lone  E-E  of 
Fig.  6. 

Fig.  9  is  a  schematic  section  of  the  hook  por- 
tion  taken  on  line  F-F  of  Fig.  6. 

30  Figs.  10(a)  to  10(d)  illustrate  the  procedure  to 
achieve  longitudinal  attachment  of  the  first  embodi- 
ment  where  the  subsidiary  apparatus  is  situated 
along  a  longer  side  of  the  main  apparatus. 

Fig.  11  illustrates  lateral  attachment  of  the  first 
35  embodiment. 

Fig.  12  illustrates  the  placement  of  the  first 
embodiment  when  a  stand  is  used. 

Fig.  13  is  a  block  diagram  illustrating  the  over- 
all  construction  of  the  first  embodiment. 

40  Fig.  14  illustrates  a  power  source  controller  of 
the  first  embodiment. 

Fig.  15  illustrates  attachment  detecting  means 
of  the  first  embodiment. 

Fig.  16  is  a  block  diagram  of  subsidiary  ap- 
45  paratus  of  the  first  embodiment. 

Fig.  17  is  a  flowchart  of  an  operation  in  con- 
nection  with  turning  on  and  off  of  an  optical  com- 
munication  plane. 

Fig.  18  is  a  bottom  plan  view  of  a  main  body  of 
50  the  second  embodiment  of  the  information  appara- 

tus  of  the  present  invention. 
Fig.  19  is  an  perspective  exterior  view  of  a 

subsidiary  apparatus  of  the  second  embodiment. 
Fig.  20  is  a  sectional  view  of  the  main  body 

55  shown  in  Fig.  18. 
Fig.  20A  is  a  perspective  view  of  the  second 

embodiment  in  the  wide-view  attachment  when  a 
stand  is  used. 

4 
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Fig.  21  is  a  sectional  view  of  the  subsidiary 
apparatus  illustrating  the  stand. 

Fig.  22  is  a  side  view  of  the  subsidiary  appara- 
tus. 

Fig.  23  is  a  schematic  block  diagram  of  the 
constructions  of  the  main  apparatus  and  the  sub- 
sidiary  apparatus  of  a  third  embodiment  of  the 
information  apparatus  of  the  present  invention. 

Fig.  24  is  a  schematic  block  diagram  of  the 
main  body  of  the  third  embodiment. 

Fig.  25  is  a  block  diagram  of  a  power  source 
controller  of  the  main  body. 

Fig.  26(A)  illustrates  connection  between  the 
main  apparatus  and  the  subsidiary  apparatuses. 

Fig.  26(B)  illustrates  a  signal  outputting  circuit 
of  a  attachment  detecting  means  provided  in  the 
main  body. 

Fig.  27  is  a  schematic  block  diagram  of  the 
subsidiary  apparatus  of  the  third  embodiment. 

Fig.  28  is  flowchart  of  the  interrupt  operation 
caused  by  the  attachment  detecting  means. 

Fig.  29  is  a  flowchart  of  the  timer  interrupt 
operation  performed  by  the  main  apparatus. 

Fig.  30(A)  illustrates  connection  between  the 
main  apparatus  and  the  subsidiary  apparatuses  ac- 
cording  to  a  modification  of  the  third  embodiment. 

Fig.  30(B)  illustrates  a  signal  outputting  circuit 
of  a  attachment  detecting  means  provided  in  the 
main  body  according  to  the  modification  of  the 
third  embodiment. 

Fig.  31  is  a  schematic  block  diagram  of  a  main 
apparatus  and  a  subsidiary  apparatus  of  a  fourth 
embodiment  of  the  information  apparatus  of  the 
present  invention. 

Fig.  32  is  a  block  diagram  of  the  construction 
of  the  main  apparatus  of  the  fourth  embodiment. 

Fig.  33  is  a  block  diagram  of  the  subsidiary 
apparatus  of  the  fourth  embodiment. 

Fig.  34  is  a  schematic  block  diagram  of  a  main 
apparatus  and  a  subsidiary  apparatus  according  to 
a  modification  of  the  fourth  embodiment. 

Fig.  35  is  a  schematic  block  of  a  main  appara- 
tus  and  a  subsidiary  apparatus  according  to  an- 
other  modification  of  the  fourth  embodiment. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  preferred  embodiments  of  the  present  in- 
vention  will  be  described  in  detail  hereinafter  with 
reference  to  the  attached  drawings. 

[FIRST  EMBODIMENT] 

A  first  embodiment  of  the  information  appara- 
tus  of  the  present  invention  is  essentially  com- 
posed  of:  a  main  apparatus  comprising  a  digitizer, 
a  liquid  crystal  display  (LCD),  a  CPU,  a  battery  and 

a  backup  memory  HDD;  and  a  subsidiary  appara- 
tus  comprising  a  floppy  disk  drive  (FDD),  an  I/O 
port  such  as  RS232C,  and  a  network  interface. 

The  main  apparatus  and  the  subsidiary  appara- 
5  tus  are  detachably  connected.  The  subsidiary  ap- 

paratus  can  be  attached  to  the  main  apparatus  in 
two  ways  in  accordance  with  placements  of  the 
main  apparatus  when  it  is  used,  that  is,  lateral 
attachment  or  longitudinal  attachment  where  the 

io  subsidiary  apparatus  is  situated  along  a  longer  side 
or  a  shorter  side,  respectively,  of  the  main  appara- 
tus. 

First,  the  construction  of  the  main  apparatus 
will  be  described. 

is  As  shown  in  Fig.  1,  the  main  apparatus  has 
substantially  the  shape  of  a  rectangular  parallelepi- 
ped.  The  shape  of  the  main  apparatus  is  formed  by 
a  top  casing  501  ,  an  intermediate  casing  502  and  a 
bottom  casing  503  which  are  made  of  resin.  The 

20  top  casing  501  has  a  substantially  rectangular 
opening  provided  in  a  central  portion.  The  opening 
is  provided  with  a  digitizer  16  which  serves  as  a 
coordinate  information  input  panel.  An  LCD  is  pro- 
vided  under  the  digitizer  16.  Side  walls  of  the  main 

25  apparatus  that  are  formed  by  the  intermediate  cas- 
ing  502  are  provided  with  a  holder  506  for  an  input 
pen  15  described  later,  a  main  switch  507,  an  LCD 
contrast  adjusting  knob  508,  an  IC  card  connector 
(not  shown),  a  DC  jack  (not  shown),  etc.  The  left 

30  side  wall  and  the  remote  side  wall  of  the  main 
apparatus  (when  viewed  with  the  longer  sides  run- 
ning  along  the  depth  of  the  sight  of  a  viewer,  that 
is,  longitudinally  with  respect  to  the  viewer)  are 
provided  respectively  with  two  substantially  semi- 

35  tubular  guide  recesses  513a-513d  (shown  in  Fig.  2) 
which  form  parts  of  attaching  means  for  connecting 
the  main  apparatus  and  a  subsidiary  apparatus.  A 
connector  for  the  input  pen  15  is  provided  adjacent 
to  the  center  of  the  right  side  wall.  In  this  embodi- 

40  ment,  the  connector  is  covered  with  the  holder  506 
and  hidden  behind  the  holder  506.  The  input  pen 
15  is  connected  to  the  connector  by  a  cord  509. 
The  holder  506  and  the  side  wall  are  constructed 
so  as  to  form  a  gap  therebetween,  in  which  the 

45  cord  509  can  be  rolled  up. 
Referring  to  Figs.  2  and  3,  a  schematic  sec- 

tional  view  (taken  on  line  A-A  of  Fig.  1)  and  a 
bottom  plan  view  of  the  main  apparatus,  the 
digitizer  16  and  the  underlying  LCD  19  are  fas- 

50  tened  to  the  intermediate  casing  502.  A  printed 
circuit  board  510  underlies  the  LCD  19.  The  printed 
circuit  510  carries  a  CPU,  a  memory,  an  LCD 
controller,  a  digitizer  control  unit,  a  power  supply 
circuit,  etc.  The  intermediate  casing  502  is  fas- 

55  tened  to  the  top  casing  501  and  the  bottom  casing 
503  by  screws  or  elastic  hooks  (click-on  fastening). 
The  bottom  surface  formed  by  the  bottom  casing 
503  has:  two  recesses  511,  512  and  a  plurality  of 

5 
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hemispherical  projections  517a-517d  forming  part 
of  the  attaching  means;  a  plurality  of  windows 
514a-514d  aligned  longitudinally  and  provided  with 
light  sources  and  light  sensors  for  optical  commu- 
nication;  grooved  portions  515a-515d  and  rubber 
feet  516a-516d  provided  in  the  four  corner  portions. 
The  cord  509  can  be  inserted  and  hooked  in  the 
grooved  portions  515a-515d.  The  height  of  the  pro- 
jections  517a-517d  are  less  than  the  height  of  the 
rubber  feet  516a-516d.  The  recesses  511  and  512 
are  formed  so  as  to  receive  a  stopper  knob  604 
provided  on  a  subsidiary  apparatus  shown  in  Fig. 
6. 

The  two  recesses  511  and  512  are  constructed 
substantially  in  the  same  manner,  except  that  the 
recess  512  is  in  a  posture  achieved  by  rotating  the 
recess  511  by  90°  clockwise.  Fig.  4  is  a  first 
schematic  sectional  view  of  the  recess  511  taken 
on  line  B-B  of  Fig.  3.  The  recess  511  has  a  cover 
511a  provided  on  a  portion  of  one  side  wall  of  the 
four  side  walls  of  the  recess  511.  A  plate  spring 
518  is  provided  at  the  inner  side  of  the  cover  511a. 
The  cover  511a  is  pivotably  supported  by  a  shaft 
provided  at  a  predetermined  position,  and  urged  by 
a  spring  (not  shown)  so  as  to  assume  a  closed 
position.  Fig.  5  is  a  second  schematic  sectional 
view  taken  on  line  C-C.  Electrodes  35  composed  of 
two  electrode  pins  35a,  35b  are  provided  at  the 
inner  side  of  the  cover  511a.  Further,  an  attach- 
ment  detecting  switch  511b  is  provided  in  the  inner 
side  of  the  cover  51  1a. 

The  construction  of  the  digitizer  16  will  be 
described. 

The  digitizer  16  of  this  embodiment  is  an  ultra- 
sonic  type.  The  digitizer  16  comprises:  a  vibrating 
input  pen  15  containing  a  vibrator;  a  vibration  prop- 
agating  plate  made  of,  e.g.,  glass,  for  propagating 
the  vibration  inputted  by  the  input  pen  15;  a  plural- 
ity  of  vibration  sensors  adhered  or  compression- 
fixed  to  the  propagating  plate;  a  vibration  damper 
for  damping  vibration,  provided  adjacent  to  the 
periphery  of  the  propagating  plate;  and  a  detecting 
circuit  for  detecting  signals  from  the  sensors  to 
measure  the  propagation  time  of  vibration.  Based 
on  a  measured  propagation  time  and  a  propagation 
speed  stored  beforehand,  the  digitizer  16  calcu- 
lates  the  distances  between  the  input  pen  15  and 
the  respective  sensors,  which  are  fixed  in  position, 
and  then  performs  geometric  calculation  to  deter- 
mine  the  position  of  the  input  pen  15,  thereby 
outputting  the  coordinate  information  regarding  the 
input  pen  15.  A  highly  transparent  glass  plate  can 
be  used  to  form  the  input  panel  of  the  digitizer  16, 
thereby  achieving  an  input  panel  of  the  digitizer  16 
which  will  not  disturb  the  visibility  of  the  LCD  19 
underlying  the  digitizer  16. 

The  construction  of  a  subsidiary  apparatus  will 
be  described. 

Fig.  6  is  a  perspective  exterior  view  of  the 
subsidiary  apparatus.  The  shape  of  the  subsidiary 
apparatus  is  essentially  formed  of  a  combination  of 
a  substantially  rectangular  parallelepiped  base  and 

5  a  long  projection  601a  having  a  substantially  rec- 
tangular  parallelepiped  shape  provided  on  top  of 
the  base,  along  one  side  thereof.  The  right  and  left- 
hand  side  surfaces  of  the  subsidiary  apparatus 
each  have  substantially  the  shape  of  a  letter  "L". 

io  The  subsidiary  apparatus  comprises  a  top  casing 
601  and  a  bottom  casing  602  made  of  resin.  The 
subsidiary  apparatus  has  a  width  (the  dimension 
along  the  longer  sides)  substantially  equal  to  the 
width  of  the  main  apparatus  (the  dimension  along 

is  the  shorter  sides  thereof).  A  top  surface  601  b  (ex- 
cluding  the  projection  601a)  formed  by  the  top 
casing  601  is  provided  with:  a  hook  portion  603 
and  a  stopper  knob  604  which  form  part  of  the 
attaching  means;  and  a  plurality  of  windows  605a- 

20  605g  for  an  optical  communication  unit  comprising 
a  light  source  and  a  light  sensor,  the  window  605a- 
605g  being  orthogonally  aligned  along  both  the 
depth  (the  shorter  dimension)  and  the  width  (the 
longer  dimension)  of  the  subsidiary  apparatus.  The 

25  stopper  knob  604  is  urged  upward  by  a  spring  (not 
shown).  The  stopper  knob  604  moves  down  to  the 
level  of  the  top  surface  601b  when  receiving  a 
certain  force.  A  top  surface  of  the  projection  601a 
is  provided  with:  a  release  button  606  forming  part 

30  of  means  for  detaching  the  subsidiary  apparatus 
from  the  main  apparatus;  and  a  plurality  of  LED 
indicators  607a,  607b  for  indicating  the  status  of 
power,  the  operation  of  an  FDD,  etc.  When  the 
release  button  606  is  manually  pushed  down,  the 

35  stopper  knob  604  is  moved  down  by  transmission 
means  including  a  driving  arm  and  a  sliding  lever 
contained  by  casings  601  and  602  as  shown  in  Fig. 
21.  An  inside  wall  of  the  projection  601a  has  a  pair 
of  guide  pins  608a,  608b  provided  in  right  and  left- 

40  hand  portions  thereof.  An  operating  pin  609  for  the 
attachment  detecting  switch  is  provided  adjacent  to 
a  guide  pin  608a.  An  FDD  610  is  provided  adjacent 
to  one  of  the  "L"-shape  side  walls.  The  other  "L"- 
shape  side  wall  is  provided  with  an  I/O  port,  a 

45  network  interface,  a  keyboard  connector,  a  DC  jack, 
etc.,  as  shown  in  Fig.  22. 

Fig.  7  is  a  schematic  sectional  view  of  the 
subsidiary  apparatus  taken  on  line  D-D  of  Fig.  6.  A 
printed  circuit  board  611  carrying  a  CPU,  a  mem- 

50  ory,  optical  communication  means,  etc.,  is  fixed  to 
the  top  casing  601.  The  FDD  610  is  fixed  to  the 
bottom  casing  602.  The  bottom  surface  of  the 
bottom  casing  602  and  a  side  surface  of  the  pro- 
jection  601a  are  provided  with  nonskid  rubber  feet 

55  612a,  612b  for  preventing  the  subsidiary  apparatus 
from  slipping  when  the  subsidiary  apparatus  is 
attached  to  the  main  apparatus.  A  stand  614  is 
provided  in  the  side  wall  of  the  projection  601a. 

6 
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The  stand  614  is  pivotably  supported  by  a  hinge 
disposed  adjacent  to  the  bottom  surface.  The  bot- 
tom  casing  602  has  a  tapered  bottom  surface  602a 
adjacent  to  the  front  side  of  the  subsidiary  appara- 
tus.  The  tapered  surface  602a  is  formed  so  that, 
when  an  assembly  of  the  main  and  subsidiary 
apparatuses  is  placed  on  a  horizontal  surface,  such 
as  the  top  surface  of  a  desk,  one  or  more  of  the 
rubber  feet  612a,  516a-516d  provided  on  the  sub- 
sidiary  and  main  apparatuses  will  unfailingly  con- 
tact  the  horizontal  surface,  thereby  stabilizing  the 
assembly  in  a  posture  in  which  the  main  apparatus 
is  tilted  forward. 

Fig.  8  is  a  first  schematic  sectional  view  of  the 
hook  portion  603  of  the  subsidiary  apparatus  taken 
on  line  E-E  of  Fig.  6.  A  reinforcement  plate  613 
formed  of  a  steel  plate  is  provided  inside  the  hook 
portion  603.  Fig.  9  is  a  second  schematic  sectional 
view  of  the  hook  portion  taken  on  line  F-F  of  Fig.  6. 
Electrodes  119  composed  of  two  electrode  pins 
119a,  119b  are  provided  inside  the  hook  portion 
603.  The  electrode  pins  119a,  119b  are  axially 
urged  by  spring  means  (not  shown). 

The  attaching/detaching  means  for  interconnec- 
ting  the  main  and  subsidiary  apparatus  will  be 
described.  The  attaching  means  and  procedure  for 
attachment  will  be  first  described. 

Figs.  10(a)  to  10(d)  illustrate  longitudinal  attach- 
ment  between  the  subsidiary  apparatus  and  the 
main  apparatus  in  which  the  subsidiary  apparatus 
is  situated  along  a  shorter  side  of  the  main  appara- 
tus.  This  attachment  is  suitable  for  a  longitudinal 
placement  of  the  main  apparatus  with  respect  to  a 
user.  First,  the  positional  relation  between  the  main 
and  subsidiary  apparatuses  and  the  states  thereof 
when  attachment  is  completed  will  be  described 
with  reference  to  Fig.  10(d).  When  attachment  is 
completed,  the  subsidiary  apparatus  is  positioned 
adjacent  to  the  side  surface  remote  from  a  user 
and  the  bottom  surface  of  the  main  apparatus.  The 
width  (the  shorter  dimension)  of  the  main  apparatus 
substantially  coincides  with  the  width  of  the  subsid- 
iary  apparatus  without  positional  deviation.  A  gap  of 
a  predetermined  size  is  formed  between  the  re- 
mote  side  surface  of  the  main  apparatus  and  the 
inner  side  surface  of  the  projection  601a  of  the 
subsidiary  apparatus.  The  guide  pins  608a,  608b  of 
the  subsidiary  apparatus  are  fitted  in  the  guide 
recesses  513a,  513b  provided  on  the  remote  side 
wall  of  the  main  apparatus.  The  hook  portion  603  of 
the  subsidiary  apparatus  is  positioned  in  the  recess 
511  formed  in  the  bottom  surface  of  the  main 
apparatus.  More  specifically,  the  cover  511a  of  the 
recess  511  is  pushed  open  by  a  portion  of  the 
hook  portion  603,  and  therefore  the  portion  is  in- 
serted  in  the  main  apparatus.  The  reinforcement 
plate  613  of  the  hook  portion  603  is  urged  upward 
by  the  plate  spring  518a.  The  top  surface  601b  of 

the  top  casing  601  is  in  contact  with  one  or  more  of 
the  recesses  517a-517d  of  the  bottom  surface  of 
the  main  apparatus.  Thereby,  the  main  and  subsid- 
iary  apparatus  are  attached  with  a  very  small  verti- 

5  cal  positional  latitude  (along  the  thickness).  The 
depthwise  positional  latitude  therebetween  (along 
the  length  of  the  main  apparatus)  is  restricted  to  a 
very  small  amount  by  abutments  between  the  bot- 
tom  surfaces  of  the  guide  recesses  513a,  513b  and 

io  the  tips  of  the  guide  pins  608a,  608b  and  abutment 
between  a  remote  side  surface  of  the  recess  51  1  , 
the  surface  being  adjacent  to  the  cover  511a,  and  a 
side  surface  of  the  hook  portion  603,  the  side 
surface  being  close  to  the  projection  601a.  The 

is  lateral  positional  latitude  (in  the  right-left  directions) 
is  restricted  to  a  very  small  amount  by  abutment 
between  a  surface  (not  shown)  of  the  recess  511, 
the  surface  being  at  the  inner  side  of  the  cover 
511a,  and  the  tip  of  the  hook  portion  603,  and 

20  abutment  between  the  one  curved  surface  of  the 
guide  recess  513a  and  a  peripheral  surface  of  the 
guide  pin  608a,  and  further  by  the  right-hand  side 
surface  of  the  recess  511  and  the  stopper  knob 
604  positioned  with  a  predetermined  gap  left  there- 

25  between.  When  the  main  and  subsidiary  ap- 
paratuses  are  attached,  the  attachment  detecting 
switch  provided  at  the  inner  side  of  the  cover  511a 
is  pressed  by  a  portion  of  the  hook  portion  603  so 
as  to  operate.  At  the  same  time,  the  attachment 

30  detecting  switch  of  the  subsidiary  apparatus  is  op- 
erated  by  the  operating  pin  609  being  pushed  in  by 
the  remote  side  wall  of  the  main  apparatus.  The 
depthwise-aligned  (with  respect  to  the  user)  optical 
communication  windows  514a-514d  of  the  bottom 

35  surface  of  the  main  apparatus  substantially  co- 
incide  with  the  depthwise-aligned  optical  commu- 
nication  windows  605-605d  of  the  subsidiary  ap- 
paratus.  The  electrodes  35a,  35b  of  the  main  ap- 
paratus  and  the  electrodes  119a,  119b  of  the  sub- 

40  sidiary  apparatus  are  electrically  connected  by  a 
predetermined  force  exerted  by  the  springs.  When 
the  assembly  of  the  main  and  subsidiary  ap- 
paratuses  is  placed  on  a  horizontal  surface,  for 
example,  a  desk  surface,  the  input  panel  tilts  at  a 

45  predetermined  angle  by  means  of  the  rubber  foot 
612a  of  the  subsidiary  apparatus. 

Next,  the  attachment  procedure  will  be  de- 
scribed.  First,  the  main  apparatus  is  placed  on  the 
top  surface  601b  of  the  subsidiary  apparatus,  as 

50  shown  in  Fig.  10(a).  At  this  moment,  the  main  and 
subsidiary  apparatus  are  deviated  from  each  other 
in  the  right-left  directions,  that  is,  along  the  shorter 
sides  of  the  main  apparatus,  as  shown  in  Fig.  10- 
(b).  More  specifically,  the  subsidiary  apparatus  is  a 

55  predetermined  distance  shifted  to  the  right  from  the 
main  apparatus.  Further,  the  remote  side  surface  of 
the  main  apparatus  is  a  predetermined  distance 
apart  from  the  inner  side  surface  of  the  projection 

7 
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601a  of  the  subsidiary  apparatus.  Naturally,  the 
guide  pins  608a,  608b  are  not  inserted  in  the  guide 
recesses  513a,  513b  yet.  On  the  other  hand,  the 
hook  portion  603  of  the  subsidiary  apparatus  is 
positioned  in  the  recess  51  1  of  the  bottom  surface 
of  the  main  apparatus.  Subsequently,  the  main 
apparatus  is  moved  so  that  the  remote  side  surface 
of  the  main  apparatus  abuts  the  inner  side  surface 
of  the  projection  601a,  as  shown  in  Fig.  10(c).  By 
this  procedural  step,  the  guide  pins  608a,  608b  are 
inserted  in  the  guide  recesses  513a,  513b.  The 
operating  pin  609  is  positioned  in  the  guide  recess 
513a  but  not  pressed  yet.  Thus,  the  attachment 
detecting  switch  still  remains  off.  Then,  the  main 
apparatus  is  moved  to  the  right  relatively  to  the 
subsidiary  apparatus  so  as  to  assume  a  position  as 
shown  in  Fig.  10(d).  By  this  procedural  step,  the 
surface  (not  shown)  of  the  recess  51  1  adjacent  to 
the  opening  511a  abuts  the  tip  of  the  hook  portion 
603  of  the  subsidiary  apparatus,  and  the  curved 
surface  of  the  guide  recess  513a  abuts  the  periph- 
eral  surface  of  the  guide  pin  608a,  thereby  posi- 
tioning  the  main  and  subsidiary  apparatuses  in  the 
right-left  directions.  Further,  by  this  procedural 
step,  the  hook  portion  603  is  inserted  in  the  open- 
ing  portion  511a  of  the  recess  511,  and  the  stopper 
knob  604  is  pushed  down  by  the  bottom  surface  of 
the  main  apparatus  and  then  rises  back  into  the 
recess  511  by  a  force  from  the  spring. 

The  detachment  procedure  will  be  described. 
The  main  apparatus  is  relatively  moved  to  the  left 
from  the  subsidiary  apparatus  while  the  release 
button  606  is  being  pressed  down  so  that  the 
stopper  knob  604  is  lowered.  Then,  the  main  ap- 
paratus  is  relatively  moved  depthwise  with  respect 
to  the  user  from  the  subsidiary  apparatus  so  as  to 
release  the  guide  pins  608a,  608b  from  the  guide 
recesses  513a,  513b,  thus  completing  the  detach- 
ment  procedure. 

Next,  lateral  attachment  of  the  subsidiary  ap- 
paratus  to  the  main  apparatus  suitable  for  the  lat- 
eral  placement  with  respect  to  a  user  and  the 
detachment  therefrom  will  be  described. 

The  lateral  placement  of  the  main  apparatus  is 
substantially  achieved  by  rotating  the  longitudinal 
placement  thereof  90  °  clockwise.  Fig.  11  illustrates 
the  lateral  placement  and  attachment  of  the  main 
and  subsidiary  apparatuses.  When  attachment  is 
completed,  the  left-hand  side  of  the  main  apparatus 
in  the  longitudinal  placement  comes  to  the  remote 
side  in  the  lateral  placement.  The  remote  side  in 
the  longitudinal  placement  comes  to  the  right-hand 
side  in  the  lateral  placement.  The  positional  rela- 
tions  between  the  guide  recesses  513c,  513d  and 
the  guide  pins  608a,  608b  and  between  the  recess 
512  and  the  hook  portion  603,  and  the  states  and 
attaching  movements  thereof  in  lateral  attachment 
are  substantially  the  same  as  the  positional  rela- 

tion,  states  and  attachment  movements  of  the 
same  or  corresponding  portions  in  longitudinal  at- 
tachment.  More  specifically,  the  positions  of  the 
guide  recesses  513a,  513b,  the  recess  511,  etc., 

5  that  function  in  longitudinal  attachment,  with  re- 
spect  to  the  remote-side  right-hand  vertex  of  the 
main  apparatus  in  the  longitudinal  placement,  are 
substantially  the  same  as  the  positions  of  the  guide 
recesses  513c,  513d,  the  recess  512,  etc.,  that 

io  function  in  lateral  attachment,  with  respect  to  the 
remote-side  right-hand  vertex  of  the  main  appara- 
tus  in  the  lateral  placement.  The  optical  commu- 
nication  windows  514a-514d  of  the  bottom  of  the 
main  apparatus  substantially  coincide  with  the  win- 

15  dows  605d-605g  aligned  in  the  right-left  directions. 
If  the  intersection  of  orthogonally  aligned  windows 
605a-605g,  that  is,  the  center  of  the  window  605d, 
substantially  coincides  with  the  intersecting  point  of 
two  straight  lines  extending  from  the  remote-side 

20  right  and  left  vertexes  of  the  main  apparatus  in  the 
longitudinal  placement  at  45°  with  respect  to  the 
remote  side,  the  window  605d  at  the  intersecting 
point  can  be  used  both  in  longitudinal  and  lateral 
attachments.  If  the  assembly  of  the  laterally  at- 

25  tached  main  and  subsidiary  apparatuses  is  placed 
on  a  horizontal  surface,  such  as  a  desk  top,  the 
input  panel  tilts  at  a  predetermined  angle  as  in 
longitudinal  attachment. 

Detachment  can  be  performed  substantially  in 
30  the  same  manner  as  detachment  from  longitudinal 

attachment,  that  is,  by  relatively  moving  the  main 
apparatus  from  the  subsidiary  apparatus  while  the 
release  button  606  of  the  subsidiary  apparatus  is 
being  pressed  down  so  as  to  lower  the  stopper 

35  knob  604.  Then,  the  main  apparatus  is  relatively 
moved  depthwise  from  the  subsidiary  apparatus  so 
as  to  release  the  guide  pins  608a,  608b  from  the 
guide  recesses  513c,  513d,  thus  completing  the 
detachment  procedure. 

40  During  the  above  described  attachment  and 
detachment  procedures,  the  projection  601a  of  the 
subsidiary  apparatus  can  be  used  as  a  positional 
reference  to  move  the  main  apparatus  relatively  to 
the  subsidiary  apparatus.  Further,  the  projection 

45  601a  can  be  used  as  a  hold  or  handle,  thereby 
facilitating  the  attachment  and  detachment  proce- 
dures. 

The  overall  electrical  construction  of  the  in- 
formation  apparatus  will  be  described  with  refer- 

so  ence  to  Fig.  13.  A  CPU  10  is  a  32-bit  CPU,  for 
example,  i80386SL  by  Intel,  and  executes  various 
programs,  such  as  arithmetic  operation  and  I/O 
control.  A  peripheral  chip  set  11  operates  in  com- 
bination  with  the  CPU  10  and  performs  various  I/O 

55  controls  required  for  a  peripheral,  for  example,  I/O 
controls  of  serial  communication,  parallel  commu- 
nication,  a  real  time  clock,  a  timer,  interruption 
control  and  DMA  control.  A  memory  unit  12  com- 

8 



15 EP  0  587  162  A2 16 

prises  various  memories,  such  as  a  main  memory 
(a  DRAM  of  8  MB),  a  cache  (64  KB)  and  a  boot- 
strap  ROM.  The  main  memory  is  backed  up  when 
suspended.  The  memory  stores  control  procedure 
to  be  executed  by  the  CPU  10.  An  HDD  13  in- 
cludes  a  1  .8  or  1  .3-inch  hard  disk  having  a  capacity 
of  20-80  MB  for  storing  an  OS,  application  soft- 
ware,  user's  data,  etc. 

In  the  pen-base  computer  of  this  embodiment, 
data  is  inputted  by  moving  the  input  pen  15  on  the 
digitizer  just  like  writing  or  drawing  on  a  sheet  of 
paper.  The  trace  of  the  input  pen  15  or  result  of 
input  is  displayed  on  the  LCD  (liquid  crystal  dis- 
play)  19.  The  digitizer  16  is  lain  over  the  LCD  19 
so  that  an  input  substantially  coincides  in  position 
and  time  with  the  corresponding  output.  The  input 
positional  accuracy  of  the  digitizer  16  is  finer  than 
one  dot  of  the  LCD  19.  For  example,  the  accuracy 
is  about  0.1  mm.  A  digitizer  control  unit  14  controls 
the  digitizer  19.  Although  the  interior  of  the  digitizer 
control  unit  14  is  not  shown  in  the  figure,  the 
digitizer  control  unit  14  comprises  a  CPU,  a  ROM, 
a  RAM  and  a  driver.  An  LCD  controller  17  sequen- 
tially  accesses  to  display  data  stored  in  a  VRAM  18 
and  transfers  to  the  LCD  19  the  data  considering 
tones  and  the  like.  The  LCD  controller  17  also 
performs  bus  control  so  as  to  prevent  collision 
between  an  access  from  the  CPU  10  to  the  VRAM 
18  and  an  access  to  data  to  be  transferred  to  the 
LCD  19.  Further,  the  LCD  controller  17  is  able  to 
perform  logical  operation,  such  as  AND,  OR, 
EXOR,  etc.,  of  the  content  of  the  VRAM  18  with 
predetermined  data  (for  example,  a  VGA  control- 
ler).  A  backlight  21  is  an  assembly  of  light  emitters 
provided  behind  the  LCD  19  so  as  to  make  display 
visible  even  in  a  dark  place.  The  backlight  21  may 
be  of  EL  (electroluminescense)  type,  CFL  (cold- 
cathode  fluorescent  light)  type,  etc.  A  backlight 
inverter  20  drives  the  backlight  21  . 

A  card  interface  23  is  connectable  to  various 
memory  cards  such  as  a  ROM  card  for  adding  an 
application  program  or  data,  a  RAM  card  to  be 
used  as  an  extended  memory  or  a  backup  mem- 
ory,  or  a  flash  card  for  backing  up  or  adding  data, 
and  various  I/O  cards,  such  as  a  facsimile  data 
modem  card  for  data  communication  through  a 
telephone  line,  or  a  LAN  card  for  connecting  to  a 
network.  The  card  interface  23  may  be  a  standard 
interface  having  68  pins  according  to 
JEIDA/PCMCIA.  A  card  controller  22  performs  con- 
trols  (for  example,  address  change)  for  writing  data 
from  the  CPU  into  a  card  or  reading  data  from  a 
card. 

A  communication  controller  24  performs  control 
of  data  communication  by  the  SDLC  scheme.  A 
channel  A  is  used  for  data  communication  with 
node  devices  (subsidiary  apparatuses),  such  as  a 
keyboard,  a  floppy  disk  drive,  or  a  Centronics  de- 

vice.  A  channel  B  is  used  for  communication  with  a 
network,  such  as  Local  Talk,  via  a  subsidiary  ap- 
paratus.  The  channels  A,  B  are  provided  with  op- 
tical  driver-receivers  25,  26  and  LED-PD  units  27, 

5  28,  respectively.  A  DC-DC  converter  32  converts  a 
source  voltage  supplied  from  one  of  a  battery  33, 
an  AC  adapter  jack  34  or  a  electrodes  35  for 
connecting  to  a  subsidiary  apparatus,  into  voltages 
required  by  the  main  apparatus  (for  example,  +  5  V 

70  for  logic,  +12  V  for  the  backlight,  -24  V  for  the 
LCD). 

The  power  source  control  will  be  described  in 
detail  with  reference  to  Fig.  14.  Electrical  portions 
of  the  main  apparatus  are  divided  into  power 

75  source  planes  in  accordance  with  the  functions 
thereof.  The  power  source  planes  can  be  individ- 
ually  switched  on  and  off,  except  a  CPU  memory 
plane  36.  The  CPU  memory  plane  36  remains  on 
once  the  apparatus  is  powered  on.  The  CPU  plane 

20  36  includes  the  CPU  10,  the  peripheral  chip  set  11, 
a  memory  unit  12,  and  a  plane  I/O  30.  A  backlight 
plane  37  is  a  plane  for  the  backlight  inverter  20  and 
supplied  with  a  voltage  of  +12  V.  An  LCD  control 
plane  38  includes  the  LCD  controller  17  and  the 

25  VRAM  18.  An  HDD  plane  39  includes  the  HDD  13. 
A  digitizer  plane  40  includes  the  digitizer  control 
unit  14,  the  digitizer  16  and  the  input  pen  15.  An 
optical  communication  plane  41  includes  the  com- 
munication  controller  24,  the  optical  driver-receiv- 

30  ers  25,  26,  the  LED-PD  units  27,  28.  These  planes 
are  supplied  with  a  voltage  of  +5  v.  An  LCD 
driving  plane  42  is  a  power  source  plane  for  gen- 
erating  divided  voltages  for  actually  driving  the 
LCD  19.  The  LCD  driving  plane  is  supplied  with  -24 

35  V.  These  planes  are  switched  on  and  of  as  follows. 
When  the  CPU  10  writes  data,  that  is,  ON  (or 
HIGH)  or  OFF  (LOW),  into  the  power  source  plane 
I/O  30  mapped  at  a  certain  I/O  address,  plane 
switches  31  accordingly  performs  switch  on/off  op- 

40  eration.  The  plane  switches  31  may  be  mechanical- 
electrical  devices,  such  as  electromagnetic  relays 
or  lead  switches,  or  a  semiconductor  switch  em- 
ploying  FETs. 

Figs.  15(a)  and  15(b)  illustrate  an  example  of 
45  the  attaching-detecting  means.  Fig.  15(a)  is  a  sec- 

tional  view  of  the  attached  main  and  subsidiary 
apparatuses.  Attachment  or  detachment  is  detected 
on  the  basis  of  the  status  of  the  switch  of  the  main 
apparatus,  that  is,  whether  the  switch  is  pressed  by 

50  the  hook  portion  603  of  the  subsidiary  apparatus. 
The  detection  result  is  sent  to  the  CPU  10  via  a 
circuit  shown  in  Fig.  15(b).  The  result  is  sent  to  the 
CPU  10  by  interruption  INT,  and  the  status  thereof 
can  be  monitored  by  means  of  an  I/O  (not  shown). 

55  When  the  main  and  subsidiary  apparatuses  are 
attached,  the  optical  communication  LEDs  and  PDs 
face  each  other  through  the  channels  A,  B  (only 
one  channel  is  shown  in  the  figure),  thereby  per- 
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forming  non-contact  communication.  Further,  the 
electrodes  119  of  the  subsidiary  apparatus  contact 
the  electrodes  35  of  the  main  apparatus,  thereby 
enabling  power  supply. 

Fig.  16  is  a  block  diagram  of  electrical  portions 
of  the  subsidiary  apparatus. 

A  combination  of  CPU  100,  peripheral  chips 
101  and  a  memory  102  performs  the  overall  elec- 
trical  control.  The  subsidiary  apparatus  comprises 
devices  that  are  not  provided  in  the  main  appara- 
tus,  that  is,  a  floppy  disk  drive  (FDD),  a  keyboard,  a 
Centronics  interface  and  a  network  interface. 

An  FDD  controller  103  is  an  IC  for  controlling  a 
3.5-inch  FDD  unit  104.  A  keyboard  controller  105 
informs  the  CPU  100  which  key  has  been  pressed. 
The  data  inputted  by  means  of  the  FDD  or  the 
keyboard  is  sent  to  the  main  apparatus  via  a  com- 
munication  controller  110.  A  Centronics  driver  108 
is  an  interface  for  outputting  the  data  from  the  CPU 
100  to  a  printer  or  the  like.  The  communication 
controller  110,  optical  driver-receivers  111,  112  and 
LED-PD  units  113,  114  are  substantially  the  same 
as  those  in  the  main  apparatus. 

A  network  interface  115  achieves  a  voltage  and 
an  impedance  suitable  for  connection  to  a  network. 
In  this  embodiment,  it  directly  outputs  signals  from 
the  channel  B  of  the  main  apparatus. 

A  DC-DC  converter  117  is  a  power  source  of 
the  subsidiary  apparatus  and  supplied  with  elec- 
tricity  from  an  AC  adapter  jack  120.  Attachment 
detecting  means  118,  substantially  the  same  as 
described  above,  connects  a  switch  121  when  de- 
tecting  attachment,  thereby  supplying  electricity  to 
the  electrodes  119  of  the  subsidiary  apparatus 
which  contact  the  electrodes  35  of  the  main  ap- 
paratus. 

Fig.  17  is  a  flowchart  regarding  the  on/off  op- 
eration  of  the  optical  communication  plane  of  this 
embodiment.  When  the  subsidiary  apparatus  is  at- 
tached  to  the  main  apparatus,  an  interruption  signal 
for  interrupting  CPU  10  is  generated  as  shown  in 
the  circuit  diagram  of  Fig.  15(b).  When  the  interrup- 
tion  routine  is  started,  the  status  of  the  attachment 
detecting  switch  is  confirmed  in  Step  200.  If  attach- 
ment  is  confirmed,  the  optical  communication  plane 
is  switched  on  in  Step  201.  More  specifically,  the 
fourth  bit  in  the  power  source  plane  I/O  30  is  made 
HIGH  to  switch  on  the  switch  31.  In  Step  202,  the 
operation  waits  for  N  msec,  until  the  power  be- 
comes  stable.  In  Step  203,  the  communication  con- 
troller  24  is  initialized.  In  Step  204,  the  communica- 
tion  flag  is  turned  on.  The  interruption  routine  is 
thus  completed.  In  normal  operation,  only  when  the 
communication  flag  is  on,  the  polling  in  which 
calling  is  periodically  repeated  or  the  selecting  in 
which  calling  is  performed  only  when  necessary  is 
performed.  In  Step  205,  the  status  of  the  attach- 
ment  detecting  switch  is  confirmed.  If  attachment  is 

confirmed,  the  communication  routine  is  started  in 
Step  206.  If  it  is  not  confirmed,  the  operation  goes 
to  Step  207,  where  parameters  and  the  like  needed 
for  communication  are  backed  up.  Then,  the  optical 

5  communication  plane  is  switched  off  in  Step  208, 
and  the  communication  flag  is  turned  off  in  Step 
209,  thus  completing  the  operation. 

After  the  above  operation,  the  communication 
routine  is  initiated  only  when  the  communication 

io  flag  is  turned  on  by  the  interruption  routine. 
Although  not  shown  in  the  figure,  when  the 

power  is  on,  the  status  of  the  attachment  detecting 
switch  is  checked  during  the  power  source  initial- 
ization.  If  attachment  is  confirmed,  the  following 

is  operations  are  performed:  switching  on  the  optical 
communication  plane,  initializing  the  communica- 
tion  controller,  and  switching  on  the  communication 
flag. 

Next  described  will  be  various  ways  of  using 
20  the  information  apparatus  constructed  as  described 

above. 
First,  the  main  apparatus  can  be  used  without 

connecting  it  to  the  subsidiary  apparatus.  The  main 
apparatus  can  be  used  in  any  of  the  four  directional 

25  placement  with  respect  to  the  user  or  any  input- 
ting-displaying  direction.  The  display  panel  of  the 
LCD  19  is  shifted  from  one  inputting-displaying 
direction  to  another  by  the  following  procedure. 
When  a  predetermined  piece  of  information  input- 

30  ted  by  the  input  pen  15  is  sent  to  the  CPU  10,  the 
CPU  10  determines  the  displaying  direction  based 
on  the  information.  In  accordance  with  the  thus- 
determined  display  direction,  the  CPU  10  rewrites 
the  data  stored  in  the  VRAM  18  by  means  of  the 

35  LCD  controller  17.  Then,  the  LCD  controller  17 
causes  the  LCD  19  to  display  the  data  stored  in  the 
VRAM  18,  thus  achieving  a  displaying  direction 
shift.  Thereby,  data  can  be  inputted  by  the  input 
pen  15  in  various  manners. 

40  When  the  main  apparatus  is  used  either  alone 
or  in  combination  with  a  subsidiary  apparatus,  it 
should  be  convenient  for  a  right-hander  operator  to 
have  the  connecting  cord  509  of  the  input  pen  15 
running  at  the  right-hand  side,  and  for  a  left-hander 

45  operator  to  have  it  at  the  left-hand  side.  In  such  a 
manner,  the  connecting  cord  509  will  not  interfere 
with  the  input  operation  of  the  operator.  According 
to  this  embodiment,  the  main  apparatus  has:  a  gap 
between  the  input  pen  holder  506  and  the  adjacent 

50  side  wall  in  which  the  connecting  cord  509  can  be 
rolled;  and  grooved  portions  515a-515d  provided 
on  the  bottom  surface  thereof  adjacent  to  the  four 
corners  into  which  the  cord  509  can  be  hooked. 
Thus,  by  pulling  out  the  cord  509  from  the  gap  and 

55  hooking  it  one  or  more  of  the  grooved  portions 
515a-515d,  the  cord  509  can  be  placed  so  as  not 
to  interfere  with  input  operation  in  any  directional 
placement  of  the  main  apparatus. 
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Second,  the  ways  of  using  the  attached  main 
and  subsidiary  apparatuses  will  be  described.  No 
matter  whether  the  main  and  subsidiary  ap- 
paratuses  are  in  lateral  or  longitudinal  attachment, 
the  subsidiary  apparatus  underlies  the  main  ap- 
paratus  adjacent  to  a  side  of  the  main  apparatus. 
Further,  the  subsidiary  apparatus  is  provided  with  a 
rubber  foot  612a.  Thereby,  the  assembly  of  the 
attached  main  and  subsidiary  apparatuses  can  be 
placed  so  that  the  input  panel  is  tilted  toward  the 
user,  that  is,  the  close  side  of  the  input  panel  is 
relatively  low  and  the  remote  side  is  relatively  high. 
Thus,  the  input  panel  is  easy  to  write  on  with  the 
input  pen  15,  and  the  display  panel  of  the  LCD  19 
is  easy  to  see.  In  addition,  in  either  of  the  attach- 
ments,  the  assembly  can  be  used  in  the  upright 
standing  placement  with  the  above-mentioned  re- 
mote-side  surface  of  the  subsidiary  apparatus  be- 
ing  the  bottom  surface.  Fig.  12  illustrates  a  stand- 
ing  placement  of  the  longitudinally  attached  main 
and  subsidiary  apparatuses.  Fig.  20  illustrates  a 
standing  placement  of  the  laterally  attached  main 
and  subsidiary  apparatuses.  When  the  main  and 
subsidiary  apparatuses  in  either  of  the  attachments 
is  shifted  to  standing  placement  from  lying  place- 
ment,  the  image  displayed  on  the  LCD  19  is  in- 
verted.  In  either  of  the  standing  placements,  the 
attached  main  and  subsidiary  apparatuses  can  be 
stabilized  by  turning  the  stand  614  to  a  predeter- 
mined  position.  The  standing  placements  are  con- 
venient  when  a  keyboard  or  the  like  connected  to 
the  subsidiary  apparatus  is  used,  in  which  case  the 
input/display  panel  is  used  simply  as  a  display 
panel.  However,  the  standing  placements  also  allow 
inputting  by  means  of  the  input  pen  15. 

According  to  this  embodiment,  because  the 
electrode  pins  for  achieving  electrical  connection 
are  always  covered  with  the  covers  when  the  ap- 
paratuses  are  detached  from  each  other,  the  elec- 
trode  pins  can  be  kept  clean  and  free  from  dust 
even  when  the  apparatuses  are  being  carried.  Fur- 
ther,  because  the  covers  are  opened  and  the  elec- 
trode  pins  are  unfailingly  connected  substantially 
automatically  by  movements  involved  in  the  attach- 
ment  procedure,  the  information  apparatus  of  this 
embodiment  is  easy  to  use,  requiring  no  connect- 
ing  cord  between  the  main  and  subsidiary  ap- 
paratuses  and  no  operation  for  attaching  and  de- 
taching  a  cover  for  electrode  pins. 

Although,  in  this  embodiment,  the  cover  means 
is  provided  in  the  main  apparatus,  cover  means 
may  also  be  provided  in  the  subsidiary  apparatus 
or  both  apparatuses,  according  to  the  present  in- 
vention. 

[SECOND  EMBODIMENT] 

A  second  embodiment  of  the  present  invention 
is  illustrated  in  Figs.  18  and  19.  Fig.  18  is  a  bottom 

5  plan  view  of  a  main  apparatus  according  to  this 
embodiment.  Fig.  19  is  a  perspective  exterior  view 
of  a  subsidiary  apparatus  of  this  embodiment. 

As  shown  in  Fig.  18,  a  bottom  casing  503  of 
the  main  apparatus  is  provided  with  three  recesses 

io  701,  702,  703  which  form  part  of  the  means  for 
attaching  to  the  subsidiary  apparatus.  The  recesses 
701-703  are  provided  with  hook  receiving  portions 
701a-703a,  respectively,  into  which  hook  portions 
provided  in  the  subsidiary  apparatus  are  inserted  to 

is  achieve  attachment  of  the  main  and  subsidiary 
apparatus.  The  recesses  701  and  702  are  used  for 
longitudinal  attachment,  and  the  recesses  702  and 
703  are  used  for  lateral  attachment.  The  positional 
relation  among  the  three  recesses  701-703  is  de- 

20  fined  as  follows.  The  hook  receiving  portion  701a 
would  substantially  coincide  with  the  hook  portion 
702a  if  the  hook  receiving  portion  701a  were  rotat- 
ed  substantially  90  °  clockwise  about  the  intersect- 
ing  point  of  two  straight  lines  extending  from  the 

25  right  and  left-hand  vertexes,  respectively,  of  the 
shorter  side  of  the  main  apparatus  adjacent  to  the 
longitudinally  attached  subsidiary  apparatus,  at 
substantially  45°  with  respect  to  the  above-men- 
tioned  shorter  side.  The  hook  receiving  portion 

30  702a  would  substantially  coincide  with  the  hook 
receiving  portion  703a  by  rotating  the  hook  receiv- 
ing  portion  702a  substantially  90  °  clockwise  about 
the  above-defined  intersecting  point.  The  hook  re- 
ceiving  portions  701a-703a  each  have  a  plate 

35  spring  (not  shown)  provided  inside  thereof.  None  of 
the  hook  receiving  portions  701a-703a  have  any 
electrode  provided  therein. 

Referring  to  Fig.  19,  a  top  surface  601b  of  a 
top  casing  601  of  the  subsidiary  apparatus  is  pro- 

40  vided  with  two  "L"-shape  hook  portions  704,  705 
each  formed  of  a  base  portion  extending  substan- 
tially  upright  from  the  top  surface  601b  and  a  top 
portion  extending  therefrom  substantially  parallel  to 
the  top  surface  601b.  The  top  portion  of  the  hook 

45  portion  705  extends  from  the  base  portion  toward  a 
projection  601a  provided  along  a  side  of  the  top 
surface  601b.  The  top  portion  of  the  hook  portion 
704  extends  from  the  base  portion  to  the  right 
when  the  subsidiary  apparatus  is  viewed  with  the 

50  projection  601a  positioned  relatively  remote  from 
the  viewer.  The  right-hand  side  wall  of  the  top 
casing  601  is  provided  with  an  attachment  lever 
707  which  is  movable  substantially  parallel  to  the 
right-hand  side  of  the  top  surface  601.  The  hook 

55  portion  704  can  be  shifted  along  the  depth,  that  is, 
substantially  parallel  to  the  right-hand  side  by  op- 
erating  the  attachment  lever  707  in  association  with 
a  shifting  mechanism  or  the  like  (not  shown). 

11 
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An  power  supply  plug  708  and  an  operating  pin 
609  for  the  attachment  detecting  switch  are  pro- 
vided  in  the  inner  side  wall  of  the  projection  601, 
adjacent  to  the  right-hand  end  of  the  projection 
601.  The  power  supply  plug  708  is  connected  to 
the  attachment  lever  707  so  as  to  be  projectile 
from  the  inner  side  wall  of  the  projection  601a  by 
operating  the  attachment  lever  707. 

The  remaining  construction  of  the  second  em- 
bodiment  is  generally  the  same  as  in  the  first 
embodiment. 

Attaching/detaching  means  of  the  main  and 
subsidiary  apparatuses  will  be  described. 

The  means  and  procedure  for  achieving  lon- 
gitudinal  attachment  will  be  described.  First,  the 
main  apparatus  is  placed  on  the  top  surface  601a 
of  the  subsidiary  apparatus  so  that  the  remote  side 
of  the  main  apparatus  is  adjacent  to  the  inner  side 
surface  of  the  projection  601  of  the  subsidiary 
apparatus,  and  that  the  right-hand  side  surface  of 
the  main  apparatus  is  a  predetermined  distance 
deviated  from  the  right-hand  surface  of  the  subsid- 
iary  apparatus.  By  this  placement,  the  hook  por- 
tions  704,  705  of  the  subsidiary  apparatus  are 
positioned  inside  the  recesses  701,  702,  respec- 
tively,  of  the  bottom  of  the  main  apparatus.  Sec- 
ond,  the  main  apparatus  is  moved  relatively  to  the 
subsidiary  apparatus  to  the  right  or  left  so  as  to 
insert  the  hook  portion  705  of  the  subsidiary  ap- 
paratus  into  the  hook  receiving  portion  702.  There- 
by,  the  main  and  subsidiary  apparatuses  are  urged 
onto  each  other  along  their  thickness  by  the  plate 
spring  (not  shown)  provided  in  the  hook  receiving 
portion  705.  Then,  the  attachment  lever  707  is 
shifted  toward  the  closer  side  (front  side)  so  as  to 
insert  the  hook  portion  704  into  the  hook  receiving 
portion  701a.  Thereby,  the  main  and  subsidiary 
apparatuses  are  urged  onto  each  other  along  their 
thickness  by  the  plate  spring  (not  shown)  provided 
in  the  hook  receiving  portion  704.  The  position  of 
the  main  and  subsidiary  apparatuses  with  respect 
to  the  right-left  directions  is  defined  by  abutment 
between  the  upright  base  portion  of  the  hook  por- 
tion  704  and  a  surface  in  the  recess  701  facing  the 
upright  base  portion.  The  position  of  the  main  and 
subsidiary  apparatuses  with  respect  to  the  depth- 
wise  directions  is  defined  by  abutment  between  the 
upright  base  portion  of  the  hook  portion  704  and  a 
surface  in  the  recess  702  facing  the  upright  base 
portion.  Further,  the  power  supply  plug  708  is 
projected  from  the  inner  side  wall  of  the  projection 
601a  in  association  with  the  shifting  of  the  attach- 
ment  lever  707,  and  inserted  into  a  first  power 
supply  jack  (not  shown)  provided  in  the  corre- 
sponding  portion  of  the  main  apparatus.  The  main 
and  subsidiary  apparatuses  are  thus  attached  easi- 
ly  without  a  failure. 

The  means  and  procedure  for  detaching  the 
longitudinally  attached  main  and  subsidiary  ap- 
paratuses  will  be  described.  By  shifting  the  attach- 
ment  lever  toward  the  remote  side,  the  hook  por- 

5  tion  704  and  the  power  supply  plug  708  are  re- 
leased  from  the  hook  receiving  portion  701a  and 
the  power  supply  jack.  Then,  the  main  apparatus  is 
moved  to  the  left  or  right  relatively  to  the  subsid- 
iary  apparatus.  Thus,  the  main  and  subsidiary  ap- 

io  paratuses  are  easily  separated  from  each  other. 
Next  described  will  be  the  means  and  proce- 

dure  for  achieving  lateral  attachment,  which  is  suit- 
able  for  lateral  placement  with  respect  to  an  oper- 
ator,  and  detachment  of  the  laterally  attached  main 

is  and  subsidiary  apparatuses.  The  remote  side  of  the 
laterally  attached  main  apparatus  corresponds  to 
left-hand  side  of  the  longitudinally  attached  main 
apparatus.  The  right-hand  side  wall  of  the  laterally 
attached  main  apparatus,  which  corresponds  to  the 

20  remote  side  wall  of  the  longitudinally  attached  main 
apparatus,  is  substantially  flush  with  the  right-hand 
side  wall  of  the  subsidiary  apparatus.  In  lateral 
attachment,  the  hook  portions  704,  705  are  inserted 
into  the  hook  receiving  portions  702a,  703a,  re- 

25  spectively.  The  power  supply  plug  708  is  inserted 
to  a  second  power  supply  jack  which  is  provided  in 
the  remote  side  wall  of  the  laterally  attached  main 
apparatus  facing  the  projection  601a,  the  remote 
side  being  positioned  at  the  left  side  in  longitudinal 

30  attachment.  Detachment  of  the  laterally  attached 
main  and  subsidiary  apparatuses  can  be  carried 
out  in  generally  the  same  manner  as  detachment  of 
the  longitudinally  attached  main  and  subsidiary  ap- 
paratuses.  By  shifting  the  attachment  lever  toward 

35  the  remote  side,  the  hook  portion  704  and  the 
power  supply  plug  708  are  released  from  the  hook 
receiving  portion  702a  and  the  power  supply  jack. 
Then,  the  main  apparatus  is  moved  to  the  left  or 
right  relatively  to  the  subsidiary  apparatus.  Thus, 

40  the  main  and  subsidiary  apparatuses  can  be  easily 
separated  from  each  other. 

Similarly  to  the  first  embodiment,  the  projection 
601a  of  the  subsidiary  apparatus  according  to  the 
second  embodiment  can  be  used  as  a  positional 

45  reference  to  shift  main  apparatus  relatively  to  the 
subsidiary  apparatus  during  the  above  described 
attachment  and  detachment  procedures.  Further, 
the  projection  601a  can  be  used  as  a  hold  or 
handle,  thereby  facilitating  the  attachment  and  de- 

50  tachment  procedures. 
According  to  the  second  embodiment,  because 

the  power  supply  plug,  which  forms  part  of  the 
electrically  connecting  means,  is  contained  in  the 
casing  when  the  subsidiary  apparatus  is  separated 

55  from  the  main  apparatus,  the  power  supply  plug 
can  be  kept  clean  and  free  from  dust,  and  pro- 
tected  from  accidental  breakage.  Further,  because 
the  power  supply  plug  is  inserted  to  the  corre- 

12 



23 EP  0  587  162  A2 24 

sponding  power  supply  jack  by  movements  in- 
volved  in  the  attachment  procedure,  the  information 
apparatus  of  this  embodiment  is  easy  to  use. 

Although,  in  this  embodiment,  the  power  sup- 
ply  plug,  that  is  the  electrically  connecting  means 
of  the  subsidiary  apparatus,  is  shifted  in  association 
with  the  shifting  of  the  attachment  lever,  electrical 
connection  between  the  main  and  subsidiary  ap- 
paratuses  can  be  achieved  in  other  manners.  For 
example,  electrically  connecting  means  is  provided 
turnable  on  the  bottom  of  the  main  apparatus,  and 
a  protruding  member  is  provided  on  the  subsidiary 
apparatus.  While  the  main  apparatus  is  moved  rela- 
tively  to  the  subsidiary  apparatus  to  attach  them, 
the  electrically  connecting  means  of  the  main  ap- 
paratus  is  turned  by  abutting  the  protruding  mem- 
ber  so  as  to  contact  the  electrically  connecting 
means  of  the  subsidiary  apparatus. 

The  main  apparatus  of  the  second  embodiment 
is  further  illustrated  by  the  sectional  view  in  Fig.  20. 
The  bottom  casing  503  is  provided  with  a  housing 
space  519  for  housing  the  input  pen  cord  509.  The 
housing  space  519  has  a  lid  520  for  facilitating 
housing  the  cord  509.  Similar  to  the  first  embodi- 
ment,  the  main  apparatus  has  grooved  portions 
515a-515d  provided  on  the  bottom  surface  thereof 
adjacent  to  the  four  corners  into  which  the  cord 
509  can  be  hooked.  Thus,  by  pulling  out  the  cord 
509  from  the  housing  space  519,  hooking  it  one  or 
more  of  the  grooved  portions  515a-515d,  and  lead- 
ing  the  cord  509  therefrom  toward  the  input  panel, 
the  cord  509  can  be  placed  so  as  not  to  interfere 
with  input  operation. 

Optionally,  means  for  rolling  up  the  cord  may 
be  provided.  More  specifically,  a  rotatable  roller  is 
provided  in  the  housing  space  519,  and  a  lever  for 
rotating  the  roller  is  provided  on  the  outside  of  the 
casing.  Thereby,  the  cord  can  be  easily  housed  in 
the  housing  space  without  having  to  open  the  lid 
520.  The  operation  for  rolling  up  the  cord  509  can 
be  simplified  by  providing:  a  plate  spring  or  the  like 
for  providing  a  force  to  rotate  the  roller;  means  for 
stopping  rotation;  and  button  or  the  like  for  control- 
ling  the  roll-up  operation. 

Further,  if  the  main  apparatus  employs  a 
digitizer,  such  as  a  resistant  film  digitizer,  that 
requires  no  electrical  connection  between  the  input 
pen  15  and  the  casing,  the  cord  509  is  not  needed 
or  may  be  replaced  by  a  wire  or  the  like. 

Still  further,  the  grooved  portions  515a-515d  for 
receiving  the  cord  509  may  be  provided  at  posi- 
tions  other  than  the  positions  adjacent  to  the  four 
corners  of  the  bottom  casing.  For  example,  the 
grooved  potions  may  be  provided  on  the  four  cor- 
ners  of  the  intermediate  casing  502. 

[OTHER  EMBODIMENTS] 

Although  the  above-described  embodiments 
each  employs  an  ultrasonic-type  digitizer  as  input 

5  means,  other  types  of  digitizers  may  be  employed, 
for  example,  an  electromagnetic  induction  digitizer, 
an  electrostatic  coupling  digitizer,  or  a  resistant  film 
digitizer.  Further,  other  types  of  input  means  may 
be  employed,  such  as  a  keyboard. 

io  Although  the  above  embodiments  each  em- 
ploys  an  LCD  as  display  means,  other  types  of 
displays  may  be  employed,  such  as  a  plasma 
display,  or  an  EL  display. 

The  electrically  connecting  contacts  of  the 
is  electrically  connecting  means  may  be  of  any  type 

or  shape  as  long  as  it  achieves  predetermined 
electrical  requirements. 

Any  attaching/detaching  means  other  than  the 
means  described  above  may  be  employed  as  long 

20  as  the  means  has  a  predetermined  strength  and  is 
able  to  suitably  position  and  fix  the  main  and 
subsidiary  apparatuses  to  each  other.  For  example, 
the  present  invention  may  employ  attach- 
ing/detaching  means  in  which  a  hook  portion  pro- 

25  vided  in  subsidiary  apparatus  is  turned  by  operat- 
ing  a  lever  provided  in  the  subsidiary  apparatus  so 
that  the  hook  portion  holds  the  bottom  casing  of 
the  main  apparatus. 

The  stand  means  may  be  provided  on  the 
30  bottom  surface  of  the  subsidiary  apparatus.  Fur- 

ther,  the  stand  means  may  be  constructed  so  that 
the  stand  means  can  be  arranged  at  both  sides  of 
the  attached  main  and  subsidiary  apparatuses  so 
as  to  stabilize  the  apparatuses  in  the  standing 

35  placement. 
According  to  the  present  invention,  a  first  cas- 

ing  and/or  a  second  casing,  that  is,  the  main  ap- 
paratus  and/or  the  subsidiary  apparatus,  has  cover 
means  for  covering  the  electrically  connecting 

40  means  movable  in  association  with  the  attaching 
procedure.  Because  the  electrically  connecting 
means  is  covered  by  the  cover  means  when  the 
main  and  subsidiary  apparatuses  are  separated 
from  each  other,  the  electrically  connecting  means 

45  can  be  kept  clean  and  protected  from  accidental 
breakage  caused  by  dust  contamination,  thereby 
achieving  a  highly  reliable  and  safe  information 
apparatus. 

Further,  according  to  the  present  invention,  the 
50  electrically  connecting  means  of  the  first  casing 

and/or  the  electrically  connecting  means  of  the 
second  casing  is  movable  in  association  with  the 
attaching  procedure,  more  specifically,  can  be  po- 
sitioned  inside  the  casing  when  the  main  and  sub- 

55  sidiary  apparatuses  are  separated.  Thereby,  a  high- 
ly  reliable  and  safe  information  apparatus  can  be 
achieved.  As  described  above,  the  information  ap- 
paratus  of  the  present  invention  comprises:  a  first 

13 
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casing  having  information  inputting  means  for  in- 
putting  information  by  using  an  input  pen,  display 
means,  communication  means  and  attaching 
means;  and  a  second  casing  having  communica- 
tion  means  and  attaching  means,  whereby  the  first 
casing  and  the  second  casing  are  attachable  to 
each  other,  and  wherein  the  first  casing  and/or  the 
second  casing  has  detaching  means  for  detaching 
the  first  and  second  casings  from  each  other.  Be- 
cause,  when  the  first  casing,  that  is,  a  main  appara- 
tus,  and  the  second  casing,  that  is,  a  subsidiary 
apparatus,  are  attached,  the  position  of  the  subsid- 
iary  apparatus  to  the  main  apparatus  can  be  se- 
lected  in  accordance  with  the  inputting  direction, 
the  information  apparatus  of  the  present  invention 
facilitates  inputting  information  thereto. 

Further,  because  the  weight  of  the  first  casing 
can  be  reduced  by  providing  the  detaching  means 
in  the  second  casing,  the  information  apparatus  of 
the  invention  facilitates  transporting  the  second 
casing. 

Still  further,  if  the  second  casing  has  retrac- 
table  stand  means,  the  attached  first  and  second 
casings,  that  is,  the  attached  main  and  subsidiary 
apparatuses,  can  be  placed  in  such  a  posture  so 
that  the  display  panel  is  easy  to  see  when  a  large 
amount  of  data  is  inputted  by  means  of  a  keyboard 
connected  to  the  information  apparatus. 

Further,  if  each  of  the  communication  means  of 
the  first  and  second  casings  comprises  wireless 
communication  means,  such  as  optical  commu- 
nication  means,  or  if  one  of  the  first  and  second 
casings  comprises  at  least  two  pairs  of  power 
supply  contacts  and  the  other  casing  has  a  pair  of 
power  supply  contacts,  the  information  apparatus 
of  the  invention  does  not  require  a  connecting  cord 
for  connecting  the  two  casings.  Thereby,  the  in- 
formation  apparatus  of  the  invention  significantly 
facilitates  the  inputting  operation  of  a  user,  etc., 
without  being  disturbed  by  such  a  connecting  cord. 

Further,  at  least  part  of  the  attaching  means 
can  be  provided  on  a  bottom  surface  of  the  first 
casing  so  that,  when  the  first  and  second  casings 
are  attached  to  each  other,  at  least  part  of  the 
second  casing  is  positioned  adjacent  to  the  bottom 
surface  of  the  first  casing.  Thereby,  the  input  panel 
of  the  information  apparatus  is  tilted  toward  an 
operator  with  the  side  of  the  input  panel  being 
relatively  low  and  the  remote  side  thereof  being 
relatively  high,  thus  further  facilitating  the  inputting 
operation  of  the  operator. 

Still  further,  if  the  second  casing  has  at  least 
one  surface  which  faces  at  least  one  side  surface 
of  the  first  casing  when  the  first  and  second  cas- 
ings  are  attached  to  each  other,  and  if  at  least  a 
portion  of  the  surface  of  the  second  casing  forms 
guide  means  for  attachment,  the  information  ap- 
paratus  of  the  invention  significantly  facilitates  the 

attaching  and  detaching  procedures. 
Further,  according  to  the  present  invention,  the 

information  apparatus  comprises:  a  casing  having 
an  input  panel;  an  input  pen;  connecting  means  for 

5  connecting  the  input  pen  to  the  casing,  wherein  the 
casing  further  has  at  least  one  hook  portion  into 
which  a  portion  of  the  connecting  means  can  be 
hooked.  Thereby,  the  connecting  means  can  be 
placed  in  a  manner  convenient  for  an  operator, 

io  more  specifically,  at  the  right  side  if  the  operator  is 
a  right  hander,  and  the  left  side  if  the  operator  is  a 
left  hander,  regardless  of  the  inputting  direction. 
The  information  apparatus  of  the  invention  thus 
facilitates  the  inputting  operation  of  a  user. 

15 
[THIRD  EMBODIMENT] 

The  third  embodiment  of  the  present  invention 
will  be  described  hereinafter  with  reference  to  Figs. 

20  23-30. 
Fig.  23  is  a  schematic  block  diagram  of  the 

construction  of  an  electronic  appliance  composed 
of  main  and  subsidiary  apparatuses  according  to 
this  embodiment.  The  main  apparatus  is  construct- 

25  ed  as  follows.  A  power  source  controller  1  com- 
prises  a  DC-DC  converter,  a  plane  switch  (SW), 
etc.  The  power  source  controller  1  switches  on  and 
off  the  power  supplies  to  various  sections  of  the 
electronic  appliance,  in  accordance  with  an  I/O 

30  instruction  from  a  CPU  10.  In  the  figure,  the  power 
source  controller  1  switches  on  and  off  an  optical 
communication  power  plane  41.  The  optical  com- 
munication  power  plane  41  comprises:  a  commu- 
nication  controller  24;  a  light  emitting-receiving  unit 

35  (LED-PD  unit)  27  including  a  light  emitting  element, 
such  as  an  LED,  and  a  PD  (photodetector);  and  a 
driver-receiver  25.  In  accordance  with  a  commu- 
nication  standard,  such  as  RS232C  or  SDLC,  the 
communication  controller  24  converts  data  from  the 

40  CPU  via  a  bus  into  data  and  converts  data  from 
another  communication  apparatus  into  8-bit  data. 
An  optical  communication  section  of  the  subsidiary 
apparatus  comprises  a  communication  controller 
110,  a  receiver-driver  113  and  an  LED-PD  unit  111 

45  which  operate  in-  generally  the  same  manner  as 
the  communication  controller  24,  the  driver-receiver 
25  and  the  LED-PD  unit  27  of  the-main  apparatus. 
The  main  apparatus  further  comprises  an  attach- 
ment  detector  29,  specifically  illustrated  in  Fig.  4, 

50  which  detects  attachment  and  detachment  of  the 
subsidiary  apparatus.  When  the  subsidiary  appara- 
tus  is  attached  to  the  main  apparatus,  the  attach- 
ment  detector  29  informs  the  CPU  of  the  attach- 
ment  of  the  subsidiary  apparatus  by  sending  an 

55  interruption  signal  or  an  I/O  (sense)  signal.  When 
the  CPU  10  thereby  detects  the  attachment  of  the 
subsidiary  apparatus,  it  instructs  the  power  source 
controller  1  to  switch  on  the  optical  communication 

14 



27 EP  0  587  162  A2 28 

power  plane  41.  When  the  CPU  10  receives  a 
signal  from  the  attachment  detector  29  indicating 
that  the  subsidiary  apparatus  has  been  detached 
from  the  main  apparatus,  the  CPU  10  instructs  the 
power  source  controller  1  to  switch  off  the  optical 
communication  power  plane  41  . 

Fig.  24  more  specifically  illustrates  the  con- 
struction  of  the  electronic  appliance.  The  compo- 
nents  comparable  to  those  in  Fig.  23  are  denoted 
by  the  same  numerals  and  will  not  be  described 
again. 

The  CPU  10  is  a  32-bit  CPU,  for  example,  a 
microcomputer  i80386SL  by  Intel,  and  executes 
various  operations  and  programs,  such  as  I/O  con- 
trol.  A  peripheral  chip  set  11  is  an  assembly  of 
various  control  LSIs  which  operates  in  combination 
with  the  CPU  10  and  performs  various  controls,  for 
example,  serial  communication,  parallel  commu- 
nication,  a  real  time  clock,  programmable  timer, 
interruption  control  and  DMA  control.  A  memory 
unit  12  comprises  carious  memories,  such  as  a 
main  memory  (for  example,  an  8-Mbyte  DRAM),  a 
cache  memory  (64  Kbytes)  and  a  bootstrap  ROM. 
The  main  memory  is  backed  up  when  suspended. 
An  HDD  13  includes  a  1.8  or  1.3-inch  hard  disk 
which  stores  an  OS,  application  software,  user's 
data,  etc.  The  storage  capacity  is  20-80  Mbytes. 

In  the  pen-inputting  computer  of  this  embodi- 
ment,  data  is  inputted  by  moving  an  input  pen  15 
on  the  digitizer  just  like  writing  or  drawing  thereon. 
The  trace  inputted  with  the  input  pen  15  or  result  of 
character  identification  based  on  the  trace  is  dis- 
played  on  an  LCD  (liquid  crystal  display)  19.  A 
digitizer  16  comprising  transparent  electrodes  is 
lain  over  the  LCD  19  so  that  an  input  substantially 
coincides  with  the  corresponding  output.  The  input 
positional  accuracy  of  the  digitizer  16  is  finer  than 
the  display  dot  density  of  the  LCD  19.  The  digitizer 
16  is  able  to  detect  an  input  position  in  unit  of,  for 
example,  about  0.1  mm.  A  digitizer  control  unit  14 
controls,  for  example,  detection  of  a  coordinate 
input  position  to  the  digitizer  19.  Although  the  inte- 
rior  of  the  digitizer  control  unit  14  is  not  shown  in 
the  figure,  the  digitizer  control  unit  14  comprises  a 
CPU,  a  ROM,  and  a  RAM  driver.  Various  methods 
of  inputting  to  the  digitizer  16  may  be  employed, 
for  example,  an  ultrasonic  method,  an  electromag- 
netic  induction  method,  an  electrostatic  coupling 
method,  or  a  resistant  film  method. 

An  LCD  controller  17  sequentially  accesses  to 
a  video  memory  (VRAM)  18  storing  display  data, 
reads  out  the  display  data  and  transfers  the  data  to 
the  LCD  19  the  data  considering  tones  and  the  like. 
The  LCD  controller  17  also  performs  bus  control  so 
as  to  prevent  collision  between  an  access  from  the 
CPU  10  to  the  VRAM  18  and  an  access  to  data  to 
be  transferred  to  the  LCD  19.  Further,  the  LCD 
controller  17  is  able  to  perform  logical  operation, 

such  as  AND,  OR,  EXOR,  etc.,  of  the  data  read  out 
of  the  VRAM  18  and  predetermined  data  (for  exam- 
ple,  a  VGA  controller).  A  backlight  21  is  an  assem- 
bly  of  light  emitters  provided  in  the  LCD  19  so  as 

5  to  make  display  visible  even  in  a  dark  place.  The 
backlight  21  may  be  of  EL  (electroluminescense) 
type,  CFL  (cold-cathode  fluorescent  lilght)  type, 
etc.  A  backlight  inverter  20  drives  the  backlight  21  . 

A  card  interface  (l/F)  23  is  connectable  to  var- 
io  ious  memory  cards  such  as  a  ROM  card  for  adding 

an  application  program  or  data,  a  RAM  card  to  be 
used  as  an  extended  memory  or  a  backup  mem- 
ory,  or  a  flash  card  for  backing  up  or  adding  data, 
and  various  I/O  cards,  such  as  a  facsimile  data 

is  modem  card  for  data  communication  through  a 
telephone  line,  or  a  LAN  card  for  connecting  to  a 
network,  thus  enabling  the  CPU  10  to  access  to  the 
corresponding  card.  The  card  interface  23  may  be 
a  standard  interface  having  a  68-pin  arrangement 

20  according  to  JEIDA/PCMCIA.  A  card  controller  22 
performs  controls  (for  example,  address  change) 
for  writing  data  from  the  CPU  into  a  card  or  reading 
data  from  a  card. 

A  communication  controller  24  performs  control 
25  of  data  communication  by  the  SDLC  scheme.  A 

channel  A  is  used  for  data  communication  with 
subsidiary  apparatuses,  such  as  a  keyboard,  a  flop- 
py  disk  drive,  or  a  Centronics  printer.  A  channel  B 
is  used  for  data  communication  with  a  network, 

30  such  as  Local  Talk,  via  a  subsidiary  apparatus.  The 
channels  A,  B  are  provided  with  optical  driver- 
receivers  25,  26  and  LED-PD  units  27,  28,  respec- 
tively. 

The  construction  of  the  power  source  controller 
35  1  will  be  described.  A  DC-DC  converter  32  con- 

verts  a  source  voltage  supplied  from  one  of  a 
battery  33,  an  AC  adapter  jack  34  or  an  electrodes 
35  for  connecting  to  a  subsidiary  apparatus,  into 
voltages  required  by  the  main  apparatus  (for  exam- 

40  pie,  +5  V  for  logic,  +12  V  for  the  backlight,  -24  V 
for  the  LCD).  The  CPU  10  uses  a  plane  I/O  30  to 
switch  on  and  off  plane  switches  (SW)  31,  thus 
controlling  the  supply  of  the  power  outputted  by 
the  DC-DC  converter  32  to  the  corresponding 

45  plane. 
Fig.  25  is  a  block  diagram  of  the  construction 

of  the  power  controller  1  .  Electrical  portions  of  the 
main  apparatus  are  divided  into  power  source 
planes  in  accordance  with  the  functions  thereof. 

50  The  power  source  planes  can  be  individually 
switched  on  and  off,  except  a  CPU  memory  plane 
36.  The  CPU  memory  plane  36  remains  on  once 
the  apparatus  is  powered  on.  The  CPU  plane  36 
includes  the  CPU  10,  the  peripheral  chip  set  11,  a 

55  memory  unit  12,  and  the  plane  I/O  30.  A  backlight 
plane  37  is  a  plane  for  the  backlight  inverter  20  and 
driven  by  a  source  voltage  of  +12  V.  An  LCD 
control  plane  38  includes  the  LCD  controller  17  and 
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the  VRAM  18.  An  HDD  plane  39  includes  the  HDD 
13.  A  digitizer  plane  40  includes  the  digitizer  con- 
trol  unit  14,  the  digitizer  16  and  the  input  pen  15. 
An  optical  communication  plane  41  includes  the 
communication  controller  24,  the  optical  driver-re- 
ceivers  25,  26,  the  LED-PD  units  27,  28.  These 
planes  are  supplied  with  a  voltage  of  +5  v.  An 
LCD  driving  plane  42  is  a  power  source  plane  for 
generating  divided  voltages  for  actually  driving  the 
LCD  19.  The  LCD  driving  plane  is  supplied  with  -24 
V.  These  planes  are  switched  on  and  of  as  follows. 
When  the  CPU  10  writes  data,  that  is,  ON  (or 
HIGH)  or  OFF  (LOW),  into  bits  of  the  power  source 
plane  I/O  30  mapped  at  a  certain  I/O  address,  the 
corresponding  plane  switches  31  accordingly  per- 
form  switch  on/off  operation.  The  plane  switches  31 
may  be  electrical  devices,  such  as  electromagnetic 
relays  or  lead  switches,  or  semiconductor  switches 
employing  FETs. 

Fig.  26(A)  illustrates  a  main  apparatus  50  and  a 
subsidiary  apparatus  attached  to  each  other.  Fig. 
26(B)  illustrates  the  construction  of  an  attachment 
detector  for  generating  an  interruption  signal  (INT) 
to  the  CPU  10  based  on  the  status  of  a  switch  45. 

Referring  to  Fig.  26(A),  the  main  apparatus  50 
detects  attachment  of  the  subsidiary  apparatus 
thereto  when  a  projection  131  provided  on  the 
subsidiary  apparatus  130  presses  down  the  switch 
45  provided  in  the  main  apparatus. 

When  the  switch  45  is  pressed  down,  an  in- 
verter  circuit  400  having  a  hysteresis  character 
outputs  an  interruption  signal  (INT)  at  a  high  level, 
thereby  interrupting  the  CPU  10.  However,  if  an 
output  signal  from  the  inverter  circuit  400  is  input- 
ted  to  an  I/O  port  of  the  CPU  10,  the  attachment 
status  of  the  subsidiary  apparatus  130  is  detected 
without  interrupting  the  CPU  10. 

When  the  subsidiary  apparatus  130  is  attached 
to  the  main  apparatus  50,  an  LED-PD  unit  27  faces 
an  LED-PD  unit  111  through  a  channel  A,  and  an 
LED-PD  unit  28  faces  an  LED-PD  unit  112  through 
a  channel  B,  thereby  performing  non-contact  com- 
munication  using  light.  Further,  electrodes  119  of 
the  subsidiary  apparatus  130  contact  electrodes  35 
of  the  main  apparatus  50,  thereby  supplying  power 
from  an  AC  adapter  jack  120  of  the  subsidiary 
apparatus  130  to  the  main  apparatus  50. 

Fig.  27  is  a  block  diagram  of  the  construction 
of  the  subsidiary  apparatus  130. 

A  combination  of  CPU  100,  peripheral  chips 
101  and  a  memory  102  performs  electrical  control 
of  the  entire  subsidiary  apparatus  130.  The  subsid- 
iary  apparatus  130  comprises  devices  that  are  not 
provided  in  the  main  apparatus,  for  example,  an 
FDD,  a  keyboard,  a  Centronics  interface  and  a 
network  interface. 

An  FDD  controller  103  is  an  LSI  for  controlling 
an  FDD  unit  104  for,  for  example,  a  3.5-inch  floppy 

disk.  A  keyboard  controller  105  monitors  the  key 
input  status  of  a  keyboard  107  and  informs  the 
CPU  100  which  key  has  been  pressed.  The  data 
inputted  by  means  of  the  FDD  104  or  the  keyboard 

5  107  is  sent  to  the  main  apparatus  via  a  commu- 
nication  controller  110.  A  Centronics  driver  108  is 
an  interface  for  outputting  the  data  from  the  CPU 
100  to  a  printer  or  the  like.  The  Centronics  driver 
108  is  connected  to  a  Centronics  connector  109. 

io  The  communication  controller  110,  optical  driver- 
receivers  111,  112  and  LED-PD  units  113,  114  are 
substantially  the  same  as  those  in  the  main  appara- 
tus  and  will  not  be  described  herein. 

A  network  interface  115  converts  a  signal  from 
is  the  main  apparatus  into  a  voltage  and  an  imped- 

ance  suitable  for  connection  to  a  network.  In  this 
embodiment,  it  transfers  a  signal  inputted  from  the 
main  apparatus  50  through  the  channel  B  via  the 
LED-PD  unit  112  and  the  optical  driver-receiver 

20  114,  to  a  network  via  the  network  connector  116.  A 
DC-DC  converter  117  is  a  power  source  of  the 
subsidiary  apparatus  130  and  supplied  with  elec- 
tricity  from  an  AC  adapter  jack  120.  Attachment 
detecting  means  118,  substantially  the  same  as  the 

25  attachment  detector  29  of  the  main  apparatus  50, 
connects  a  switch  121  when  detecting  attachment 
of  the  subsidiary  apparatus  130  to  the  main  ap- 
paratus  50,  thereby  supplying  electricity  from  the 
AC  adapter  120  to  the  electrodes  119  of  the  sub- 

30  sidiary  apparatus  which  contact  the  electrodes  35 
of  the  main  apparatus. 

Fig.  28  is  a  flowchart  the  on/off  control  opera- 
tion  of  an  optical  communication  plane  41  of  the 
main  apparatus  50  of  the  electronic  appliance  of 

35  this  embodiment. 
When  the  subsidiary  apparatus  130  is  attached 

to  the  main  apparatus  50,  an  interruption  signal  is 
generated  by  a  circuit  as  shown  of  Fig.  26(A), 
thereby  interrupting  the  CPU  10.  By  this  interrup- 

40  tion,  the  operation  proceeds  to  Step  S1,  where  the 
attachment  detector  45  checks  again  whether  the 
subsidiary  apparatus  130  has  been  attached  to  the 
main  apparatus  50.  If  attachment  of  the  subsidiary 
apparatus  130  is  not  confirmed,  the  interruption 

45  operation  is  ended. 
if  attachment  of  the  subsidiary  apparatus  130  is 

confirmed,  the  operation  proceeds  to  Step  S2, 
where  the  optical  communication  plane  41  is 
switched.  More  specifically,  data  having  the  fourth 

50  bit  at  a  high  level  is  outputted  to  the  power  source 
plane  I/O  30  shown  in  Fig.  25  to  make  a  signal  300 
at  a  high  level  so  as  to  switch  on  a  switch  301  ,  that 
is,  one  of  the  plane  switches  31  corresponding  to 
the  optical  communication  plane  41  .  Thereby,  pow- 

55  er  from  the  DC-DC  converter  32  is  supplied  to  the 
optical  communication  plane  41.  In  Step  S3,  the 
operation  waits  for  N  msec,  until  the  power  be- 
comes  stable.  In  Step  S4,  the  communication  con- 
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trailer  24  is  initialized.  In  Step  S5,  the  communica- 
tion  flag  provided  on  the  memory  102  is  turned  on. 
The  interruption  routine  is  thus  completed. 

Fig.  29  is  a  flowchart  of  the  polling/selecting 
operation  of  the  main  apparatus  50.  This  operation 
is  initiated  by  interruptions  generated  at  a  predeter- 
mined  interval  period  by,  for  example,  a  program 
timer. 

In  Step  S1  1  ,  it  is  determined  whether  the  sub- 
sidiary  apparatus  130  has  been  attached,  based  on 
a  signal  from  the  attachment  detector  29.  If  it  has 
been  attached,  the  operation  proceeds  to  Step  S12, 
where  the  communication  routine  with  the  subsid- 
iary  apparatus  130  is  started.  If  it  is  determined  in 
Step  S11  that  the  subsidiary  apparatus  130  has  not 
been  attached,  the  operation  goes  to  Step  S13, 
where  parameters  and  the  like  needed  for  commu- 
nication  are  backed  up.  In  Step  S14,  the  switch 
301  ,  that  is,  one  of  the  plane  switches  31  ,  is  turned 
off  so  as  to  discontinue  the  power  supply  to  the 
optical  communication  plane  41.  In  Step  S15,  the 
communication  flag  is  turned  off  in  Step  209,  thus 
completing  the  operation. 

After  the  above  operation,  the  communication 
routine  in  Step  S12  is  initiated  only  when  the 
subsidiary  apparatus  is  attached  to  the  main  ap- 
paratus  50  and,  then,  the  communication  flag  is 
turned  on  by  the  interruption  routine  illustrated  in 
Fig.  28. 

Although  not  illustrated  in  the  flowchart,  when 
the  main  apparatus  50  is  powered  on,  the  status  of 
the  attachment  detector  29  is  checked  during  the 
power  source  initialization.  If  attachment  is  con- 
firmed,  the  switch  301  is  turned  on  so  as  to  start 
supplying  power  to  the  optical  communication 
plane  41  and,  then,  initialization  of  the  communica- 
tion  controller  24,  setting  on  the  communication 
flag,  and  the  like  are  performed. 

Figs.  30(A)  and  30(B)  illustrate  the  construction 
of  a  attachment  detector  according  to  a  modifica- 
tion  of  the  third  embodiment.  Components  com- 
parable  to  those  described  above  are  denoted  by 
the  same  numerals.  Fig.  30(A)  is  a  sectional  view 
of  a  main  apparatus  50  and  a  subsidiary  apparatus 
130  attached  to  each  other.  Fig.  30(B)  is  a  diagram 
of  a  circuit  for  generating  an  interruption  signal 
(INT)  for  the  CPU  10. 

As  described  above,  when  the  subsidiary  ap- 
paratus  130  is  attached  to  the  main  apparatus  50, 
electrodes  119  of  the  subsidiary  apparatus  130 
contact  electrodes  35  of  the  main  apparatus  50, 
thereby  supplying  power  from  the  subsidiary  ap- 
paratus  130  to  the  main  apparatus  50.  According  to 
this  modification,  a  voltage  detecting  element  43  is 
provided  between  the  electrodes  35  and  a  diode  44 
in  the  main  apparatus  50.  Based  on  an  output 
signal  from  the  voltage  detecting  element  43,  it  is 
determined  whether  the  subsidiary  apparatus  130 

is  attached  to  the  main  apparatus  50.  Let  it  as- 
sumed  that  the  detection  voltage  of  the  voltage 
detecting  element  43  is  5.0  V.  If  a  voltage  of  at 
least  5.0  V  is  being  supplied  through  the  electrodes 

5  35,  the  output  of  the  voltage  detecting  device  43 
becomes  a  high  level  so  that  the  interruption  signal 
INT  becomes  a  high  level,  thereby  interrupting  the 
CPU  10.  If  no  power  is  supplied  through  the  elec- 
trodes  35,  that  is,  if  the  main  apparatus  50  is 

io  separated  from  the  subsidiary  apparatus  130,  the 
interruption  signal  INT  becomes  a  low  level,  there- 
by  enabling  the  CPU  10  of  the  main  apparatus  50 
to  determine  whether  the  subsidiary  apparatus  130 
is  attached. 

is  According  to  this  modification,  it  is  determined 
whether  the  main  and  subsidiary  apparatuses  are 
interconnected  or  separated.  If  they  are  separated, 
the  power  needed  for  the  communication  between 
the  main  and  subsidiary  apparatuses  is  switched 

20  off.  If  they  are  connected,  the  power  is  switched 
off.  Therefore,  unnecessary  power  consumption 
can  be  significantly  reduced. 

[FOURTH  EMBODIMENT] 
25 

Fig.  31  is  a  block  diagram  of  the  construction 
of  an  electronic  appliance  according  to  the  fourth 
embodiment  of  the  present  invention.  Similarly  to 
the  third  embodiment,  the  electronic  appliance  of 

30  the  fourth  embodiment  comprises  a  main  apparatus 
200  and  a  subsidiary  apparatus  300. 

The  main  apparatus  200  is  supplied  with  power 
from  a  battery  208  and  an  AC  adapter  jack  207. 
The  current  from  the  battery  208  is  supplied  to  a 

35  DC-DC  converter  206  via  a  diode  205.  The  current 
from  the  AC  adapter  jack  207  is  supplied  to  the 
DC-DC  converter  206  via  a  diode  204.  If  power  is 
supplied  from  both  the  battery  208  and  the  AC 
adapter  jack  207,  the  DC-DC  converter  is  supplied 

40  with  the  current  from  the  AC  adapter  jack  207, 
whose  voltage  is  higher  than  the  voltage  generated 
by  the  battery  208. 

Similarly,  power  from  an  AC  adapter  jack  306 
of  the  subsidiary  apparatus  300  is  supplied  to  a 

45  DC-DC  converter  via  a  diode  303.  However,  the 
power  from  the  AC  adapter  jack  306  is  also  sup- 
plied  to  electrodes  119  via  a  diode  301. 

Thereby,  if  only  the  main  apparatus  200  at- 
tached  to  the  subsidiary  apparatus  200  as  shown  in 

50  Fig.  26  is  connected  to  an  AC  adapter,  the  current 
from  the  AC  adapter  is  supplied  to  the  DC-DC 
converter  304  of  the  subsidiary  apparatus  300  via 
the  diode  202,  the  electrodes  35,  the  electrodes 
119,  and  the  diode  302.  If  only  the  subsidiary 

55  apparatus  300  is  connected  to  an  AC  adapter,  the 
current  from  the  AC  adapter  is  supplied  to  the  DC- 
DC  converter  206  of  the  main  apparatus  200  via 
the  diode  301,  the  electrodes  35,  the  electrodes 
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119,  and  the  diode  206. 
If  the  main  apparatus  200  and  the  subsidiary 

apparatus  300  are  connected  to  AC  adapters  hav- 
ing  different  output  voltages,  the  diodes  prevents 
AC  adapters  from  affecting  each  other  and  supplies 
both  the  DC-DC  converters  206,  304  with  the  pow- 
er  from  the  AC  adapter  having  a  higher  output 
voltage.  The  DC-DC  converters  206,  304  thus  gen- 
erate  DC  current.  If  the  main  apparatus  200  and  the 
subsidiary  apparatus  300  are  connected  to  AC 
adapters  having  the  same  output  voltage,  the  DC- 
DC  converters  of  the  main  and  subsidiary  ap- 
paratuses  200,  300  are  supplied  with  power  from 
the  respective  AC  adapters. 

Fig.  32  is  a  schematic  block  diagram  of  the 
construction  of  the  main  apparatus  200  of  the  elec- 
tric  appliance  of  the  fourth  embodiment.  Fig.  33  is 
a  block  diagram  of  the  construction  of  the  subsid- 
iary  apparatus  300  of  the  electronic  appliance  of 
the  fourth  embodiment.  Components  comparable  to 
those  in  Figs.  24  and  27  are  denoted  by  the  same 
numerals  and  will  not  be  described  hereinafter. 
Rectifying  circuits  210,  310  shown  in  Figs.  32,  33 
correspond  to  the  diode  circuits  of  the  main  and 
subsidiary  apparatuses  200,  300,  respectively, 
shown  in  Fig.  31.  The  power  source  plane  and  a 
attachment  detector  of  the  main  apparatus  300  are 
substantially  the  same  as  those  in  the  above-de- 
scribed  embodiment,  and  will  not  be  described 
below. 

Fig.  34  is  a  block  diagram  of  an  electronic 
appliance  according  to  a  modification  of  the  fourth 
embodiment.  Components  comparable  to  those  in 
Fig.  31  are  denoted  by  the  same  numerals  and  will 
not  be  described  again. 

Referring  to  Fig.  34,  if  an  AC  adapter  jack  207 
of  a  main  apparatus  200a  is  connected  to  an  AC 
adapter  and  a  voltage  detecting  element  222  de- 
tects  a  voltage  of  a  predetermined  level  or  higher, 
the  voltage  detecting  means  makes  the  output  sig- 
nal  at  a  high  level.  In  such  a  case,  if  the  attachment 
detector  29  detects  attachment  of  a  subsidiary  ap- 
paratus  300a,  the  output  of  an  AND  circuit  223 
become  a  high  level  so  as  to  turn  on  a  switch  221  , 
thereby  enabling  power  supply  from  the  main  ap- 
paratus  200a  to  the  subsidiary  apparatus  300a.  The 
switch  221  is  turned  on  only  in  this  state.  In  any 
other  state,  the  switch  221  is  turned  off  so  that  no 
current  flows  through  electrodes  35  even  if  the  AC 
adapter  jack  207  is  connected  to  an  AC  adapter. 

Similarly,  only  when  an  attachment  detector 
118  of  the  subsidiary  apparatus  300a  detects  at- 
tachment  of  the  main  apparatus  200a  and  a  voltage 
detector  322  detects  voltage  from  an  AC  adapter 
jack  306,  the  output  of  an  AND  circuit  323  be- 
comes  a  high  level.  Thereby,  a  switch  321  is 
turned  on  so  as  to  supply  power  from  the  AC 
adapter  306  to  electrodes  119. 

Because  if  the  main  and  subsidiary  ap- 
paratuses  200a,  300a  are  not  attached  but  con- 
nected  to  AC  adapters,  no  current  flows  portions 
including  the  electrodes  35,  119,  this  modification 

5  prevents  short-circuit  or  the  like,  for  example,  even 
if  the  electrode  portion  accidentally  receives  a  met- 
al  piece,  such  as  a  clip. 

The  switches  221  ,  321  may  be  FETs,  semicon- 
ductor  switches,  or  electromagnetic  switches  such 

io  as  relays. 
Fig.  35  is  a  block  diagram  of  main  and  subsid- 

iary  apparatuses  according  to  another  modification 
of  the  fourth  embodiment.  Components  comparable 
to  those  in  the  above-mentioned  figures  are  de- 

15  noted  by  the  same  numerals  and  will  not  described 
again.  Although  the  above  embodiments  are  con- 
structed  suitably  for  an  AC  adapter  having  a  polar- 
ity  in  which  the  outer-side  terminal  is  positive  and 
the  inner-side  terminal  is  negative,  this  modification 

20  achieves  a  circuit  functional  regardless  of  the  polar- 
ity  of  an  adapter. 

Unlike  the  AC  jack  207  in  the  above  embodi- 
ments,  an  AC  adapter  jack  240  of  a  main  apparatus 
200b  is  not  grounded.  The  terminals  of  the  AC 

25  adapter  jack  240  are  connected  to  a  diode  bridge 
comprising  diodes  231-234,  so  that  the  cathode 
side  of  the  diodes  233,  234  becomes  positive  and 
the  anode  side  of  the  diodes  231,  232  becomes 
negative.  By  this  construction,  voltage  is  supplied 

30  to  a  DC-DC  converter  206  and  electrodes  35, 
whichever  type  of  an  AC  adapter  is  connected  to 
the  main  apparatus  200b.  Similarly,  a  DC-DC  con- 
verter  304  and  electrodes  119  of  the  subsidiary 
apparatus  300b  are  supplied  with  power  from  an 

35  AC  adapter  connected  to  an  AC  adapter  jack  340, 
regardless  of  the  polarity  of  the  AC  adapter. 

The  main  and  subsidiary  apparatuses  200b, 
300b  may  be  provided  with  switches  similar  to  the 
switches  211,  321  as  shown  in  Fig.  34. 

40  According  to  the  fourth  embodiment,  both  the 
main  and  subsidiary  apparatuses  attached  to  each 
other  are  supplied  with  power  if  either  one  of  them 
is  connected  to  an  AC  adapter  connected  to  a 
power  source. 

45  Because  current  is  allowed  to  flow  through  the 
electrodes  only  when  the  main  and  subsidiary  ap- 
paratuses  are  attached  so  as  be  operable  together, 
the  main  and  subsidiary  apparatuses  can  be  sub- 
stantially  safely  left  separated  without  causing  short 

50  circuit  or  the  like.  Further,  an  AC  adapter  of  either 
of  the  polarities  can  be  used. 

The  above  embodiments  may  be  applied  to 
either  a  system  comprising  a  plurality  of  ap- 
paratuses  or  a  single  apparatus.  Further,  the  above 

55  embodiments  can  be  achieved  by  providing  a  sys- 
tem  or  an  apparatus  with  a  program  for  carrying 
out  the  present  invention. 

18 
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According  to  the  above  embodiment,  because 
when  an  electronic  appliance  comprising  a  first 
apparatus  and  a  second  apparatus  formed  sepa- 
rately  detects  contact  between  the  first  and  second 
apparatuses,  power  is  supplied  to  the  transmitting-  5 
receiving  portions,  thereby  reducing  the  power  con- 
sumption. 

The  power  source  connected  to  either  one  of 
the  first  or  second  apparatus  will  drive  both  the 
apparatuses.  10 

Further,  current  is  applied,  only  when  neces- 
sary,  to  electrode  portions  for  supplying  power 
from  one  of  the  first  and  second  apparatuses  to  the 
other  apparatus,  thereby  preventing  short-circuit  of 
a  power  source  or  the  like.  is 

While  the  present  invention  has  been  de- 
scribed  with  reference  to  what  are  presently  con- 
sidered  to  be  the  preferred  embodiments,  it  is  to 
be  understood  that  the  invention  is  not  limited  to 
the  disclosed  embodiments.  To  the  contrary,  the  20 
invention  is  intended  to  cover  various  modifications 
and  equivalent  arrangements  included  within  the 
spirit  and  scope  of  the  appended  claims.  The 
scope  of  the  following  claims  is  to  be  accorded  the 
broadest  interpretation  so  as  to  encompass  all  such  25 
modifications  and  equivalent  structures  and  func- 
tions.  An  information  apparatus  comprises  a  main 
apparatus  and  a  subsidiary  apparatus  which  are 
separable  The  main  and  subsidiary  apparatuses 
has  electrical  connectors  which  are  connected  sub-  30 
stantially  automatically  when  the  two  apparatuses 
are  attached.  The  connectors  are  provided  with 
covers  which  are  movable  in  association  with  the 
attaching  procedure.  Thereby,  the  connectors  can 
be  kept  clean  and  free  from  dust  contamination  or  35 
breakage,  and  the  reliability  of  the  information  ap- 
paratus  can  be  enhanced. 

Claims 

1.  An  information  apparatus  comprising: 
an  input  pen; 
a  casing  having  an  input  panel  to  which 

information  is  inputted  by  means  of  said  input 
pen; 

connector  means  for  connecting  said  input 
pen  to  said  casing;  and 

at  least  one  hook  portion  for  hooking  a 
portion  of  said  connector  means,  said  hook 
portion  being  provided  adjacent  to  one  of  four 
corners  of  said  casing. 

for  rolling  up  said  connector  means. 

4.  An  information  apparatus  according  to  Claim  2 
or  3,  wherein  said  connector  means  has  such  a 

5  length  as  to  facilitate  leading  said  connector 
means  from  said  housing  means  to  said  input 
panel  via  at  least  two  of  said  hook  portions 
and,  at  the  same  time,  using  said  input  pen  to 
input  information  to  any  area  of  said  input 

io  panel. 

5.  An  information  apparatus  comprising: 
a  first  casing  having  information  inputting 

means,  display  means,  electrically  connecting 
is  means  and  attaching  means;  and 

a  second  casing  having  electrically  con- 
necting  means  and  attaching  means,  whereby 
said  first  casing  and  said  second  casing  are 
attachable  to  each  other, 

20  wherein  at  least  one  of  said  first  casing 
and  said  second  casing  has  cover  means  for 
covering  the  electrically  connecting  means, 
said  cover  means  being  movable  in  association 
with  the  operation  for  attaching  said  first  casing 

25  and  said  second  casing. 

6.  An  information  apparatus  comprising: 
a  first  casing  having  information  inputting 

means,  display  means,  electrically  connecting 
30  means  and  attaching  means;  and 

a  second  casing  having  electrically  con- 
necting  means  and  attaching  means,  whereby 
said  first  casing  and  said  second  casing  are 
attachable  to  each  other, 

35  wherein  at  least  one  of  said  electrically 
connecting  means  of  said  first  casing  and  said 
electrically  connecting  means  of  said  second 
casing  is  movable  in  association  with  the  op- 
eration  for  attaching  said  first  casing  and  said 

40  second  casing. 

7.  An  information  apparatus  according  to  Claim  5 
or  6,  wherein  said  electrically  connecting 
means  provided  in  said  first  casing  and  said 

45  second  casing  include  communication  means. 

8.  An  information  apparatus  according  to  Claim  5 
or  6,  wherein  said  electrically  connecting 
means  provided  in  said  first  casing  and  said 

50  second  casing  each  include  means  for  con- 
necting  to  a  power  source. 

9.  An  information  apparatus  according  to  Claim  5 
or  6,  wherein  said  electrically  connecting 

55  means  provided  in  said  first  casing  and  said 
second  casing  each  include  communication 
means  and  means  for  connecting  the  casing  to 
a  power  source. 

2.  An  information  apparatus  according  to  Claim  1  , 
wherein  said  casing  further  comprises  housing 
means  for  housing  said  connector  means.  55 

3.  An  information  apparatus  according  to  Claim  2, 
said  housing  means  comprises  roll-up  means 
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10.  An  information  apparatus  according  to  any  one 
of  Claims  5  to  9,  wherein  at  least  one  of  said 
attaching  means  of  said  first  casing  and  said 
attaching  means  of  said  second  casing  en- 
ables  said  first  casing  and  said  second  casing 
to  be  attached  in  at  least  two  different  manners 
in  terms  of  relative  directions. 

11.  An  electronic  system  comprising: 
a  first  apparatus,  that  is,  a  main  apparatus, 

and  a  second  apparatus  which  are  separately 
provided; 

receiver-transmitter  means  for  data  com- 
munication  between  said  first  apparatus  and 
said  second  apparatus,  said  receiver-transmit- 
ter  means  being  provided  each  of  said  first 
apparatus  and  said  second  apparatus; 

detector  means  for  detecting  contact  be- 
tween  said  first  apparatus  and  said  second 
apparatus;  and 

power  supplying  means  for  supplying  pow- 
er  to  said  receiver-transmitter  means  of  said 
first  apparatus  when  said  detector  means  has 
detected  contact  between  said  first  apparatus 
and  said  second  apparatus. 

12.  An  electronic  system  according  to  Claim  11, 
further  comprising  means  for  supplying  power 
from  said  first  apparatus  to  said  second  ap- 
paratus  when  said  detector  has  detected  con- 
tact  between  said  first  apparatus  and  said  sec- 
ond  apparatus. 

13.  An  electronic  system  comprising: 
a  first  apparatus,  that  is,  a  main  apparatus, 

and  a  second  apparatus  which  are  separately 
provided; 

first  electrode  means  for  conducting  cur- 
rent  from  a  power  source  connected  to  said 
first  apparatus; 

second  electrode  means  for  conducting 
current  from  a  power  source  connected  to  said 
second  apparatus;  and 

power  supplying  means  for  contacting  said 
first  apparatus  and  said  second  apparatus  to 
each  other  so  as  to  supply  power  to  said  first 
apparatus  and  said  second  apparatus  from  a 
power  source  connected  to  one  of  said  first 
apparatus  and  said  second  apparatus. 

14.  An  electronic  system  according  to  Claim  13 
further  comprising: 

detector  means  for  detecting  contact  be- 
tween  said  first  apparatus  and  said  second 
apparatus;  and 

switch  means  for  supplying  power  to  at 
least  one  of  said  first  electrode  means  and 
said  second  electrode  means  when  said  detec- 

tor  means  has  detected  contact  between  said 
first  apparatus  and  said  second  apparatus. 

15.  A  power  supply  control  method  for  an  elec- 
5  tronic  system  which  comprises  a  first  appara- 

tus,  that  is,  a  main  apparatus,  and  a  second 
apparatus  separately  provided  and  which  per- 
forms  data  communication  between  said  first 
apparatus  and  said  second  apparatus  being  in 

io  contact,  by  using  data  receiver-transmitter 
means,  said  power  supply  control  method 
comprising  the  steps  of: 

detecting  contact  between  said  first  ap- 
paratus  and  said  second  apparatus; 

is  supplying  power  to  a  data  receiver-trans- 
mitter  unit  provided  in  said  first  apparatus 
when  detecting  contact  between  said  first  ap- 
paratus  and  said  second  apparatus;  and 

supplying  power  from  said  first  apparatus 
20  to  said  second  apparatus  when  detecting  con- 

tact  between  said  first  apparatus  and  said  sec- 
ond  apparatus. 

16.  A  power  supply  control  method  for  an  elec- 
25  tronic  system  which  comprises  a  first  appara- 

tus,  that  is,  a  main  apparatus,  and  a  second 
apparatus  separately  provided  and  which  per- 
forms  data  communication  between  said  first 
apparatus  and  said  second  apparatus  being  in 

30  contact,  by  data  receiver-transmitter  means, 
said  power  supply  control  method  comprising 
the  steps  of: 

detecting  contact  between  said  first  ap- 
paratus  and  said  second  apparatus; 

35  supplying  power  to  one  of  electrode 
means  of  said  first  apparatus  and  electrode 
means  of  said  second  apparatus  when  detect- 
ing  contact  between  said  first  apparatus  and 
said  second  apparatus;  and 

40  contacting  said  electrode  means  of  said 
first  apparatus  and  said  electrode  means  of 
said  second  apparatus  so  as  to  supply  both 
said  first  apparatus  and  said  second  apparatus 
with  power  from  a  power  source  connected  to 

45  one  of  said  first  apparatus  and  said  second 
apparatus. 

17.  An  information  apparatus  comprising: 
a  first  casing  having  information  inputting 

50  means  employing  a  pen  to  input  information, 
display  means,  electrically  connecting  means 
and  attaching  means;  and 

a  second  casing  having  electrically  con- 
necting  means  and  attaching  means,  whereby 

55  said  first  casing  and  said  second  casing  are 
attachable  to  each  other, 

said  information  apparatus  further  compris- 
ing  detaching  means  for  detaching  said  first 

20 
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casing  and  said  second  casing  from  each  oth- 
er. 

18.  An  information  apparatus  according  to  Claim 
17,  wherein  said  second  casing  has  said  de- 
taching  means. 

19.  An  information  apparatus  according  to  Claim 
17  or  18,  wherein  said  electrically  connecting 
means  provided  in  said  first  casing  and  said 
second  casing  include  communication  means. 

20.  An  information  apparatus  according  to  Claim 
17  or  18,  wherein  said  electrically  connecting 
means  provided  in  said  first  casing  and  said 
second  casing  each  include  means  for  con- 
necting  to  a  power  source. 

21.  An  information  apparatus  according  to  Claim 
17  or  18,  wherein  said  electrically  connecting 
means  provided  in  said  first  casing  and  said 
second  casing  each  include  communication 
means  and  means  for  connecting  the  casing  to 
a  power  source. 

22.  An  information  apparatus  according  to  Claim 
19  or  21,  wherein  said  communication  means 
include  wireless  communication  means. 

23.  An  information  apparatus  according  to  any  one 
of  Claims  19,  21  and  22,  wherein  at  least  one 
of  said  first  casing  and  said  second  casing  has 
at  least  two  units  of  communication  means. 

24.  An  information  apparatus  according  to  any  one 
of  Claims  20  to  23  wherein  one  of  said  first 
casing  and  said  second  casing  has  at  least  two 
units  of  electrically  connecting  means,  and  the 
other  casing  has  at  least  one  unit  of  electrically 
connecting  means. 

25.  An  information  apparatus  according  to  any  one 
of  Claims  17  to  24,  wherein  at  least  a  portion 
of  said  attaching  means  is  provided  on  a  bot- 
tom  surface  of  said  first  casing  so  that  at  least 
a  portion  of  said  second  casing  is  positioned 
adjacent  to  the  bottom  surface  of  said  first 
casing  when  said  second  casing  is  attached  to 
said  first  casing. 

26.  An  information  apparatus  according  to  Claim 
17,  wherein  said  second  casing  has  at  least 
one  surface  which  faces  at  least  one  side 
surface  of  said  first  casing  when  said  second 
casing  is  attached  to  said  first  casing,  and 
wherein  at  least  a  portion  of  said  surface  facing 
a  side  surface  of  said  first  casing  serves  as 
guide  means  during  the  operation  for  attaching 

said  first  casing  and  said  second  casing  to 
each  other. 

27.  An  information  apparatus  according  to  Claim 
5  17,  wherein  said  attaching  means  facilitates 

two  different  manners  of  attachment  between 
said  first  casing  and  said  second  casing  in 
terms  of  relative  directions,  and  wherein  said 
first  casing  having  said  input  means  has  a 

io  substantially  rectangular  surface,  and  wherein 
a  first  portion  of  said  attaching  means  used  for 
one  of  said  two  manners  of  attachment  and  a 
second  portion  thereof  used  for  the  other  man- 
ner  of  attachment  are  arranged  in  such  posi- 

15  tions  that  said  first  portion  would  substantially 
coincide  with  second  portion  if  said  first  portion 
were  rotated  substantially  90  °  about  the  inter- 
secting  point  of  two  straight  lines  extending  at 
45  °  respectively  from  the  two  vertexes  of  one 

20  of  the  shorter  sides  of  said  substantially  rec- 
tangular  surface. 

28.  An  information  apparatus  according  to  Claim 
17,  wherein  said  second  casing  has  retractable 

25  stand  means. 

30 

35 

40 

45 

50 

55 

21 



EP  0  587  162  A2 

C D  

L L  

22 



EP  0  587  162  A2 

F I G .   2  

5 1 3 a  

J f f 2  

! 

B r "  

r  

r  

16  

23 



EP  0  587  162  A2 

F I G .   3  

5 1 5 b  5 1 7 a  5 1 2  5 1 5 a  

5 1 5 c  

24 



EP  0  587  162  A2 

F I G .   4  

CMC  
5 l 1 b   5 1 1 3  

5 1 8 a   \   .  5 0 2  

5 1 1  

S U B S I D I A R Y  
A P P A R A T U S  

F   I  G .   5  

3 5 a  5 1 1 b  

EZZZZZ3ZZZ22 I  
5 0 2  

COVER  5 1 1 a   5 0 3  

25 



EP  0  587  162  A2 

F I G .   6  

26 



EP  0  587  162  A2 

F   I  G .   7  



r   I  G .   B  

b u y   6 0 8 a   6 0 3  

-  I  G .   9  

>U9  6 0 8 a   6 0 3  

3 



EP  0  587  162  A2 

29 



EP  0  587  162  A2 

F I G .   I I  

6 0 1 a  

5 1 3 a  

30 



EP  0  587  162  A2 

F I G .   1 2  



H   1 

I  —   ,  —   T  

: r 4 = r 7 4 r , "  

-  o  
T  rr  I  CM 

6 ^  

I I  
D O  

1  —  ' 
o o  

J e n   
\  "   -  Q(-  §QC  <  < 

< 0   o o  OO  o o   £  



EH  U  SOf  lbZ  Ait 

M C i   1 4  

CONVERTER 

-UUML 
3US 

3U 

3OWER 
SOURCE 
3  LANE 

t-ov 

$1 

I T   I 

cro-1  —  i i  , 

I T   ; 

ro-j- 
I T   : 

CM— I 

CPU  MEMORY 
PLANE 

BACKLIGHT 
PLANE 

-UD 
CONTROL  PLANE 

iUU  PLANE 

DIGITIZER 
3  LANE 

OPTICAL 
COMMUNICATION 
3  LANE 

.CD 
DRIVING  PLANE 

3 6  

37  

38 

39 

40 

12 

s 



EP  0  587  162  A2 

F I G .   1 5 ( a )  

MAIN  APPARATUS 

27  28  

113  —  (™)(^>  —  114 

SUBSIDIARY 
APPARATUS 

F I G .   1 5 ( b )  

I  —  cr"°  W   —  1  ZZ^>o 

\ 4 5   X  

INT 

34 



3  c 

I   N  

u j O  



o  f\l 

I— 
<  
o  

I  Q_Z 

7 f e V 1 l  

\ W   !  

I  o  <  I 
r o  

V  



EP  0  587  162  A2 

F I G .   1 8  

7 0 2 a  

5 1 5 a  51  5 b  

37 



EP  0  587  162  A2 

38 



EP  0  587  162  A2 

I  G .   2 0 A  

5 0 9  



EP  0  587  162  A2 

10 



EP  0  587  162  A2 

F I G .   2 1  



EP  0  587  162  A2 

F I G .   2 2  

\2 



1  

!  £  ! 



< 2  
J 

£ d   
11  r b "  

J  a o c  

0 0 = )  o  
_J L- jo j   ■ 

2  i f e  
Dl  o o  

I  O  O 



EP  0  587  162  A2 

F I G .   2 5  

•3d 

UU  -  UU 
CONVERTER 

I/U  hOH 
POWER 
SOURCE 
PLANE 

Z4V 

$00  i 
■ 

-\-<ro-\- 

i 
3 "  

'-a'o-'  — 

i-cr̂ o-j—  i 

io i  
I 

i 

31 
J  

CPU  MEMORY 
PLANE 

BACKLIGHT 
PLANE 

LCD  CONTROL 
PLANE 

HDD  PLANE 

DIGITIZER 
PLANE 

OPTICAL 
COMMUNICATION 
3  LANE 

.CD  DRIVING 
3  LANE 

36  

37  

38  

39 

40 

41 

42 





I  /-\  I  II 

7 t  
O  1  rr- 

u O  
£ 0  

3  L  

2 0  

ID  1^  I 

05  1  j—  ' 

: 

—  •  i_ on 

\   Qqc 
_J  LU  —  » 
< >  
o  □  

o  1 - 0  ■•—  0.  LU J  v  Occ  

VK 

CM 

T— 00 

h- 
Z  
LU  DC 

.  
I ?  
O O  
<  LU 
t t  
< Q  

0  /  CM 

cc LU 



—   1  —  

Id 
ATTACHMENT 

DETECTOR  ON  ? 

YtC> 

TURN  ON  OPTICAL 
COMMUNICATION 
PLANE 

WAIT  FOR  N  MSEC. 

INITIALIZE 
COMMUNICATION 
CONTROLLER 

TURN  ON 
COMMUNICATION 
FLAG 

1  1 

[  RETURN  )  



1-  i b .   k : y  

C  

CO 

3R0GRAM 

)  

3AUr\  U r  
COMMUNICATION 
PARAMETERS 

UHIN  Urr  Ur  I  IUAL 
COMMUNICATION 
'LANE 

UHN  U r h  
COMMUNICATION 
:LAG 

It  I  UHN )  

313 

314 

>15 



Q  

i 



^   —  

i  CM 

O 
Q 

rr 

r -  



' ■ / i   ;  

.  I 
r-- 

Luo 

■7 

o  

I S  L 

i  l i l M i  

I—  i  o i  

CM 
\  



o  

V 1  

s - 1  



I- 

o o  



p 4 3   1 

1 
CO 


	bibliography
	description
	claims
	drawings

