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©  Display  control  driver. 

©  This  display  control  driver  stores  a  test  display 
pattern  in  a  character  generator  ROM  (13)  storing  in 
advance  a  display  pattern  to  be  displayed  on  a 
display  device.  This  test  display  pattern  consists  of  a 
pattern  arranged  to  alternate  in  a  combination  of 
light-up  and  light-out  of  all  mutually  neighboring  seg- 
ments  in  row  and  column  directions.  By  displaying 
this  test  display  pattern  on  the  display  device,  visual 
check  of  a  short  or  open  circuit  in  a  display  signal  is 
possible.  The  character  generator  ROM  (13)  stores  a 

test  display  pattern  consisting  of  a  pattern  arranged 
to  alternately  repeat  row  by  row  light-up  and  light-out 
of  all  neighboring  display  segments  in  the  row  direc- 
tion  and  a  test  display  pattern  consisting  of  a  pattern 
arranged  to  alternately  repeat  line  by  line  light-up 
and  light-out  of  all  neighboring  display  segments  in 
the  column  direction.  With  these  test  display  pat- 
terns,  a  short  or  open  circuit  in  the  display  signal 
can  be  checked  visually. 
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This  invention  relates  to  a  display  control  driver 
for  controlling  a  display  device  such  as  an  LCD, 
and  particularly  to  a  display  control  driver  having  a 
character  generator  ROM  built-in. 

DESCRIPTION  OF  THE  PRIOR  ART 

Heretofore,  a  display  device  (such  as  an  LCD) 
for  displaying  information  has  been  extensively 
used  as  a  data  terminal  device.  There  have  been 
many  display  control  drivers  for  controlling  such 
display  devices.  Particularly,  the  LCD  is  a  low 
power  consuming  display  device  also  used  as  a 
portable  terminal  such  as  a  pager. 

A  conventional  display  control  driver  has  a 
built-in  character  generator  ROM  (hereinafter  called 
"CG.ROM")  which  stores  in  advance  a  display  pat- 
tern  to  be  displayed  on  the  display  device.  Use  of 
the  display  pattern  of  this  CG.ROM  makes  it  un- 
necessary  to  write  data  for  every  display  segment, 
making  it  easy  to  write  data  externally. 

To  connect  the  display  control  driver  with  a 
display  device  such  as  an  LCD,  generally  used 
methods  include  the  pressure  method  using  con- 
ductive  rubber  and  the  heat-pressure  method,  also 
called  the  heat  seal.  With  such  methods,  connec- 
tion  can  be  made  in  a  rather  small  space,  realizing 
a  small  display  device  suitable  for  carrying.  When 
a  display  section  is  configured  using  a  display 
device,  the  display  control  driver  and  the  display 
device  can  be  checked  rather  easily  because  they 
are  separate  units.  And,  their  reliability  as  a  single 
part  is  high. 

However,  the  display  control  driver  and  the 
display  device  have  to  be  mutually  connected  after 
assembling  the  whole  display,  and  the  connection 
is  not  necessarily  reliable  because  the  pressure 
method  is  used.  Particularly,  the  open/short  circuit 
check  of  each  segment  and  common  signal  is 
indispensable  but  no  particular  consideration  has 
been  given  it.  Therefore,  to  check  it,  all  display 
segments  have  to  be  made  light-up  and  light-out 
one  by  one.  Thus,  checking  is  very  troublesome. 

SUMMARY  OF  THE  INVENTION 

The  object  of  this  invention  is  to  provide  a 
display  control  driver  with  which  the  connection  to 
a  display  device  such  as  an  LCD  can  be  visually 
checked  easily,  thereby  realizing  simplification  and 
a  reduction  in  the  energy  used  for  checking. 

The  display  control  driver  according  to  a  pref- 
erable  embodiment  of  this  invention  to  accomplish 
the  above  object  consists  of  a  storage  means  to 
store  in  advance  a  display  pattern  to  be  displayed 
on  a  display  device  and  a  driver  means  for  display- 
ing  on  the  above  display  device  the  display  pattern 
read  from  the  above  storage  means  in  a  dot  matrix 

of  M  x  N.  The  storage  means  for  the  above  display 
pattern  stores  a  test  display  pattern  which  consists 
of  a  pattern  having  all  mutually  adjacent  display 
segments  alternate  in  a  combination  of  light-up  and 

5  light-out  in  row  and  column  directions. 
In  a  preferable  embodiment,  the  above  test 

display  pattern  consists  of  two  test  display  patterns 
which  are  arranged  to  alternate  all  mutually  adja- 
cent  display  segments  in  a  combination  of  light-up 

io  and  light-out. 
The  display  control  driver  according  to  another 

preferable  embodiment  of  this  invention  includes  a 
storage  means  for  storing  in  advance  a  display 
pattern  to  be  displayed  on  the  display  device  and  a 

75  driver  means  for  displaying  on  the  above  display 
device  the  display  pattern  read  from  the  above 
storage  means  in  a  dot  matrix  of  M  x  N.  The 
storage  means  for  the  above  display  pattern  stores 
a  test  display  pattern  consisting  of  a  pattern  ar- 

20  ranged  to  alternately  repeat  row  by  row  light-up 
and  light-out  of  all  display  segments  neighboring  in 
the  row  direction  and  a  test  display  pattern  consist- 
ing  of  a  pattern  arranged  to  alternately  repeat  line 
by  line  light-up  and  light-out  of  all  neighboring 

25  display  segments  in  the  column  direction. 
And,  in  a  further  preferable  embodiment,  the 

test  display  pattern  which  consists  of  a  pattern 
arranged  to  alternately  repeat  light-up  and  light-out 
of  all  neighboring  display  segments  in  the  row 

30  direction  is  formed  of  two  test  display  patterns 
having  rows  of  light-up  and  light-out  shifted.  The 
test  display  pattern  which  consists  of  a  pattern 
arranged  to  alternately  repeat  light-up  and  light-out 
of  the  all  neighboring  display  segments  in  the 

35  column  direction  is  formed  of  two  test  display 
patterns  having  lines  of  light-up  and  light-out  shift- 
ed. 

Still  other  objects,  features,  and  effects  of  this 
invention  will  be  clear  from  the  detailed  description 

40  below. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  showing  the  configu- 
45  ration  of  the  display  control  driver  according  to  an 

embodiment  of  this  invention. 
Fig.  2  is  a  diagram  showing  the  connection  of 

the  display  control  driver  with  the  LCD. 
Figs.  3  (A),  (B)  and  (C)  are  diagrams  showing 

50  examples  of  the  display  pattern  by  the  display 
control  driver  according  to  an  embodiment  of  this 
invention. 

Figs.  4  (A)  and  (B)  are  diagrams  showing  ex- 
amples  of  the  test  display  pattern  provided  by  the 

55  display  control  driver  according  to  an  embodiment 
of  this  invention. 

Figs.  5  (A),  (B),  (C)  and  (D)  are  diagrams  of 
other  examples  of  the  test  display  pattern  provided 
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by  the  display  control  driver  according  to  an  em- 
bodiment  of  this  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

A  preferable  embodiment  of  this  invention  will 
be  described  with  reference  to  Fig.  1  to  Fig.  5.  Fig. 
1  shows  the  configuration  of  the  display  control 
driver  according  to  one  embodiment  of  this  inven- 
tion.  In  Fig.  1,  a  display  control  driver  10  of  this 
embodiment  consists  of  a  serial  interface  11,  a 
command/data  decoder  12,  a  character  generator 
ROM  (CG.ROM)  13,  a  display  RAM  14,  a  segment 
driver  15  for  outputting  a  segment  signal  for  dis- 
playing  to  the  display  device,  a  timing  circuit  16, 
and  a  common  driver  17  for  outputting  a  common 
signal  for  displaying  to  the  display  device. 

Data  and  commands  are  inputted  through  the 
serial  interface  11.  The  CG.ROM  13  is  a  memory 
to  store  in  advance  a  display  pattern  to  be  dis- 
played  on  the  display  device  such  as  a  liquid 
crystal  display  (LCD).  The  display  data  RAM  14  is 
a  memory  to  store  a  character  code  as  display 
data.  The  address  of  this  display  data  RAM  14 
corresponds  to  the  display  position  of  the  LCD 
which  is  a  display  device.  Writing  the  character 
code  in  the  display  data  RAM  14  results  in  reading 
the  character  pattern  corresponding  to  this  char- 
acter  code  from  the  CG.ROM  13  and  displaying  it 
on  the  position  corresponding  to  the  address  of  the 
display  data  RAM  14  of  the  LCD.  The  timing  circuit 
16  generates  a  timing  signal  to  activate  the 
CG.ROM  13  and  display  data  RAM  14. 

The  character  pattern  read  from  the  above 
CG.ROM  13  is  displayed  on  the  display  device 
such  as  an  LCD  by  the  dot  matrix  control  accord- 
ing  to  the  segment  signal  from  the  segment  driver 
15  and  the  common  signal  from  the  common  driver 
17.  More  specifically,  suppose  that  the  segment 
signal  from  the  segment  driver  15  is  M  in  number 
and  the  common  signal  from  the  common  driver  17 
is  N  in  number,  there  is  formed  a  connection  point 
of  M  x  N  and  an  M  x  N  dot  matrix  is  controlled. 
That  is  to  say,  the  display  pattern  consisting  of  M  x 
N  dots  is  displayed.  As  the  dot  number  of  the 
display  pattern,  for  example,  5 x 7   dots,  5  x  10 
dots,  etc.  are  used. 

Figs.  3  (A),  (B)  and  (C)  show  examples  of 
display  on  the  display  device  when  the  display 
pattern  consists  of  a  5  x  7  dot  matrix.  They  show 
letters  "a",  "b"  and  "c"  respectively.  Using  such 
display  patterns  makes  it  unnecessary  to  write  data 
for  each  display  segment,  facilitating  external  data 
writing. 

The  display  control  driver  10  according  to  this 
embodiment  is  incorporated  in,  for  example,  a 
pager  which  is  a  portable  terminal  device  for  dis- 

playing  on  a  liquid  crystal  display.  In  this  connec- 
tion,  Fig.  2  shows  the  connection  of  the  display 
control  driver  10  with  the  LCD.  The  display  control 
driver  10  is  soldered  to  be  mounted  on  a  printed 

5  circuit  board  21  ,  and  the  common  and  the  segment 
signal  terminals  of  the  display  control  driver  10  are 
connected  through  a  heat  seal  23  to  the  LCD  24 
which  is  the  display  device  by  the  pressure  meth- 
od. 

io  In  the  display  control  driver,  according  to  the 
above  embodiment  of  this  invention,  other  than  the 
display  pattern  for  ordinary  display,  a  test  display 
pattern  is  stored  in  advance  in  the  CG.ROM  13. 
This  test  display  pattern  is  the  same  as  the  one 

is  normally  used.  Specifically,  when  the  ordinary  dis- 
play  pattern  is  5  x  7  dots,  then  the  test  display 
pattern  is  5  x  7  dots. 

Figs.  4  and  5  show  the  contents  of  test  display 
patterns  stored  in  the  CG.ROM  13. 

20  The  test  display  patterns  shown  in  Figs.  4  (A) 
and  (B)  make  all  mutually  neighboring  display  seg- 
ments  alternate  continue  in  a  combination  of  light- 
up  and  light-out  in  row  and  column  directions.  By 
displaying  the  test  display  pattern  of  Fig.  4  (A)  or 

25  (B)  on  the  LCD  or  the  like,  a  short  circuit  between 
two  neighboring  segment  signals  or  common  sig- 
nals  can  be  visually  checked  easily.  More  specifi- 
cally,  if  there  is  a  short  circuit  in  either  segment  or 
common  signals,  all  mutually  neighboring  display 

30  segments  are  not  in  a  combination  of  light-up  and 
light-out,  so  that  the  short  circuit  can  be  readily 
checked  visually. 

By  switching  the  test  display  patterns  of  Figs.  4 
(A)  and  (B)  or  by  using  them  as  a  set,  all  display 

35  segments  make  light-up  and  light-out.  Consequent- 
ly,  in  addition  to  the  short  circuit  check,  an  open 
check  of  all  signal  lines  can  be  made  easily. 

Figs.  5  (A),  (B),  (C)  and  (D)  show  examples  of 
other  test  display  patterns  to  be  stored  in  the 

40  CG.ROM  13. 
The  test  display  patterns  of  Figs.  5  (A)  and  (B) 

show  that  all  display  segments  neighboring  in  the 
row  direction  are  arranged  in  a  pattern  alternately 
repeating  light-up  and  light-out  row  by  row.  The 

45  test  display  patterns  of  Figs.  5  (C)  and  (D)  show 
that  all  display  segments  neighboring  in  the  column 
direction  are  arranged  in  a  pattern  alternately  re- 
peating  light-up  and  light-out  line  by  line. 

In  the  test  display  patterns  shown  in  Fig.  5,  the 
50  patterns  of  Figs.  5  (A)  and  (C),  those  of  (A)  and  (D), 

those  of  (B)  and  (C),  and  those  of  (B)  and  (D)  may 
be  combined  to  be  displayed  on  the  LCD  24,  so 
that  a  short  circuit  between  the  two  neighboring 
segment  or  common  signals  is  easily  checked  vi- 

55  sually.  By  displaying  all  test  display  patterns  of 
Figs.  5  (A),  (B),  (C)  and  (D)  in  combination,  all 
display  segments  light-up  and  light-out.  So,  in  addi- 
tion  to  the  short  circuit  check,  an  open  check  of  all 
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signal  lines  can  be  effected  easily. 
As  described  above,  in  the  display  control  driv- 

er  of  this  invention,  the  aforementioned  test  display 
patterns  are  stored  in  advance  in  the  CG.ROM  13. 
So  open  and  short  circuits  in  the  connection  be-  5 
tween  the  display  control  driver  and  the  display 
device  such  as  the  LCD  can  be  easily  checked. 
This  realizes  simple,  efficient  checking.  Therefore, 
all  segments  are  not  required  to  light-up  or  light-out 
one  by  one  to  check  for  open  and  short  circuits.  10 

Various  modifications  can  be  made  to  the 
above  embodiment.  The  above  embodiment  de- 
scribed  the  test  display  pattern  in  the  configuration 
of  5  x  7  dots,  but  other  configurations  of  dots  may 
be  used.  The  present  invention  should  be  con-  is 
strued  broadly  within  its  spirit  and  scope  as  set  out 
in  the  accompanying  claims. 

Claims 
20 

1.  A  display  control  driver  comprising: 
a  storage  means  (13)  for  storing  in  ad- 

vance  a  display  pattern  to  be  display  on  a 
display  device,  a  driver  means  (15,17)  for  dis- 
playing  on  said  display  device  the  display  pat-  25 
tern  read  from  said  storage  means  (13)  in  an 
M  x  N  dot  matrix,  and 

the  storage  means  (13)  for  said  display 
pattern  stores  a  test  display  pattern  consisting 
of  a  pattern  arranged  to  alternately  continue  all  30 
mutually  neighboring  display  segments  in  a 
combination  of  light-up  and  light-out  in  row  and 
column  directions. 

2.  A  display  control  driver  according  to  Claim  1,  35 
wherein  said  test  display  pattern  consists  of 
two  test  display  patterns  that  all  mutually 
neighboring  display  segments  alternate  in  a 
combination  of  light-up  and  light-out. 

40 
3.  A  display  control  driver  comprising: 

a  storage  means  (13)  for  storing  in  ad- 
vance  a  display  pattern  to  be  displayed  on  a 
display  device  and  a  driver  means  (15,17)  for 
displaying  on  said  display  device  the  display  45 
pattern  read  from  said  storage  means  (13)  as 
an  M  x  N  dot  matrix,  and 

the  storage  means  (13)  for  said  display 
pattern  stores  a  test  display  pattern  consisting 
of  a  pattern  arranged  to  alternately  repeat  row  50 
by  row  light-up  and  light-out  of  all  neighboring 
display  segments  in  the  row  direction  and  a 
test  display  pattern  consisting  of  a  pattern  ar- 
ranged  to  alternately  repeat  line  by  line  light- 
up  and  light-out  of  all  neighboring  display  seg-  55 
ments  in  the  column  direction. 

4.  A  display  control  driver  according  to  Claim  3, 

wherein  the  test  display  pattern  which  consists 
of  a  pattern  arranged  to  alternately  repeat  light- 
up  and  light-out  of  all  neighboring  display  seg- 
ments  in  the  row  direction  is  formed  of  two  test 
display  patterns  having  rows  of  light-up  and 
light-out  shifted,  and 

the  test  display  pattern  which  consists  of  a 
pattern  arranged  to  alternately  repeat  light-up 
and  light-out  of  all  neighboring  display  seg- 
ments  in  the  column  direction  is  formed  of  two 
test  display  patterns  having  lines  of  light-up 
and  light-out  shifted. 

4 
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