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©  A  graphic  board  can  be  inserted  into  the  expan- 
sion  slot  of  a  computer  and,  when  a  value  is  set  in  a 
register  from  the  computer  side,  the  frequencies  of 
horizontal  and  vertical  synchronizing  signals  can  be 
set  precisely.  At  the  time  of  starting  display,  the 
display  is  performed  at  the  synchronizing  frequency 
corresponding  to  the  display  of  640  dots  by  400 
lines  normally  designed  to  a  CRT  display  device 
(step  S100).  Thereafter,  the  synchronizing  frequency 
is  gradually  raised  to  the  target  value  corresponding 
to  the  display  of  640  dots  x  480  lines  (steps  S120  to 
S140).  While  the  synchronizing  frequency  is  raised, 
the  CRT  display  device  is  continuously  synchronized 
despite  the  deviation  of  the  frequency  within  a  toler- 
ance  range,  because  its  internal  synchronous  circuit 
operates.  As  a  result,  the  CRT  display  device  is 
maintained  in  the  synchronized  state  until  the  target 
value  is  reached  and  the  display  of  640  dots  by  480 
lines  becomes  possible. 

Fi  g.  5 

HSYNC  and  VSYNC frequencies  initial setti  ng 

on  the  screen ŝdi  splay  t 
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[Technical  Field] 

The  present  invention  relates  to  a  device  for 
the  display  of  graphic  images  of  a  predetermined 
number  of  dots  and  lines  on  connected  CRT  dis- 
play  devices. 

[Background  Art] 

A  graphic  display  device  for  the  display  of 
images  on  a  CRT  display  device  is  generally 
equipped  with  a  video  controller  (CRTC)  where  the 
resolution  (the  number  of  dots  by  the  number  of 
lines)  of  a  displayed  image  can  be  freely  set  to 
some  extent.  The  video  controller  is  equipped  with 
registers  for  setting  the  parameters,  such  as  for  the 
frequencies  of  a  horizontal  synchronizing  signal 
and  a  vertical  synchronizing  signal  which  are  con- 
tained  in  the  video  signal.  The  video  controller  is 
connected  to  a  bus  of  a  computer  or  such  device 
and  the  computer  can  set  the  values  of  these 
registers.  The  values  corresponding  to  the  number 
of  dots  and  lines  available  for  the  connected  CRT 
display  device  are  set  for  these  registers  in  the 
video  controller  as  default  values  or  by  a  CPU.  The 
video  controller  generates  the  video  signal  which 
contains  the  horizontal  synchronizing  signal  and  the 
vertical  synchronizing  signal  corresponding  to  the 
number  of  dots  and  lines  that  are  available  for  the 
CRT  display  device  based  on  the  values  set  for  the 
register;  thus  the  desired  image  is  displayed  on  the 
CRT  display  device. 

Along  with  the  spread  of  such  device  as 
graphical  user  interfaces  (GUI)  in  recent  years, 
there  is  an  increasing  demand  for  a  display  offering 
a  larger  number  of  dots  and  lines  of  not  less  than 
640  dots  by  480  lines.  Therefore,  a  graphic  display 
device  which  is  to  be  mounted  inside  an  expansion 
slot  for  an  increase  in  the  number  of  dots  and  lines 
of  a  conventional  device  has  been  proposed. 

However,  for  users  of  such  a  graphic  display 
device,  there  has  remained  a  problem  that  the 
number  of  dots  and  lines  of  the  actually  displayed 
image  cannot  be  increased  by  the  addition  of  the 
graphical  display  device  unless  the  number  of  dots 
and  lines  available  for  the  CRT  display  device 
correspond  to  them.  Although  a  CRT  display  de- 
vice,  named  as  a  multisynchronization  type  or 
such,  where  the  number  of  dots  and  lines  to  be 
displayed  are  variable  has  been  proposed,  the 
number  of  dots  and  lines  to  be  displayed  on  an 
ordinary  CRT  display  device  are  fixed  at  certain 
values  (ex.  640  dots  by  400  lines);  therefore,  if  the 
graphic  display  device  outputs  a  signal  correspond- 
ing  to  a  display  of  640  dots  by  480  lines,  the 
graphic  image  cannot  be  accurately  displayed. 

Further  consideration  is  given  to  this  problem. 
So  long  as  the  number  of  images  (number  of 

frames)  to  be  displayed  in  a  certain  period  of  time 
is  fixed,  an  increase  in  the  number  of  displayed 
dots  (the  number  of  lines  in  the  vertical  direction) 
requires  higher  horizontal  synchronizing  frequency 

5  (lower  vertical  synchronizing  frequency).  Since  a 
clock  is  not  commonly  used  on  the  side  where  a 
video  signal  is  output  and  on  the  CRT  display 
device  side,  their  signals  never  coincide.  Therefore, 
the  CRT  display  device  synchronizes  the  horizontal 

io  images  so  that  such  images  will  be  located  prop- 
erly  in  the  horizontal  direction  on  the  screen  by  the 
video  signal  inserted  between  the  horizontal  syn- 
chronizing  signals,  utilizing  the  horizontal  synchro- 
nizing  signal  as  a  reference.  The  vertical  images 

75  are  similarly  synchronized  with  the  use  of  the  verti- 
cal  synchronising  signals.  Therefore,  an  accurate 
display  is  available  when  the  deviation  of  the  fre- 
quencies  of  the  horizontal  and  the  vertical  synchro- 
nizing  signals  occurs;  but  screen  images  can  not 

20  be  accurately  displayed  due  to  failure  in  the  image 
synchronization  if  a  video  signal  of  a  frequency  out 
of  the  correspondable  allowance  range  is  input. 

The  graphic  display  device  and  computer  by 
the  present  invention  are  purposed  to  solve  these 

25  problems  and  to  enable  the  display  of  images  in 
the  number  of  dots  and  lines  larger  than  those 
originally  available  to  the  CRT  display  device. 

[Disclosure  of  Invention] 
30 

To  solve  the  above-described  problems,  the 
graphic  display  devices  by  the  present  invention: 
which  consist  of  such  a  graphic  display  device  to 
output  a  video  signal  containing  a  horizontal  syn- 

35  chronizing  signal  and  a  vertical  synchronizing  sig- 
nal  to  display  an  image  on  an  external  CRT  display 
device  where  the  number  of  dots  and  lines  is  larger 
than  the  number  of  original  dots  and  lines  of  said 
CRT  display  device,  which  comprises;  an  initial 

40  frequency  presetting  means  for  presetting  a  fre- 
quency  of  one  of  said  horizontal  synchronizing 
signal  and  said  vertical  synchronizing  signal  so  as 
to  be  a  initial  value  which  corresponds  to  the 
number  of  dots  and  lines  where  said  CRT  display 

45  device  can  synchronise  in  a  initial  stage  of  display, 
and  a  preset  frequency  modification  means  for 
modifying  gradually  said  frequency  preset  by  said 
initial  frequency  presetting  means  into  a  value  cor- 
responding  to  the  number  of  dots  and  lines  larger 

50  than  said  the  number  of  original  dots  and  lines  of 
said  CRT  display  device. 

The  above-described  graphic  display  device 
may  have  registers  for  presetting  said  horizontal 
synchronizing  signal  and  said  vertical  synchroniz- 

55  ing  signal,  and  said  initial  frequency  presetting 
means  and  said  preset  frequency  modification 
means  involve  a  means  for  presetting  values  of 
said  registers.  The  above-described  graphic  dis- 
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play  device  may  have  a  structure  which  includes  a 
switching  means  for  switching  between  first  video 
signal  which  has  been  input  from  an  external  de- 
vice  and  corresponds  to  said  the  number  of  original 
dots  and  lines  of  said  CRT  display  device  and 
second  video  signal  which  has  been  adjusted  to 
said  value  corresponding  to  the  number  of  dots 
and  lines  larger  than  said  the  number  of  original 
dots  and  lines  of  said  CRT  display  device  by  said 
initial  frequency  presetting  means  and  said  preset 
frequency  modification  means  so  as  to  be  output  to 
said  CRT  display  device.  The  above-described 
graphic  display  device  may  have  another  structure 
which  comprises  two  connectors  with  different  pin 
arrays  to  output  of  said  video  signal  adjusted  by 
said  initial  frequency  presetting  means  and  said 
preset  frequency  modification  means  to  said  CRT 
display  device.  The  above-described  graphic  dis- 
play  device  may  have  still  yet  another  structure, 
with  the  use  of  an  expansion  slot  of  a  computer, 
where  said  preset  frequency  modification  means 
involves  a  structure  where  said  computer  gradually 
changes  target  values  of  said  horizontal  synchro- 
nizing  signal  and  said  vertical  synchronizing  signal. 

On  the  graphic  display  device  with  such  con- 
structions,  the  initial  frequency  presetting  means 
synchronizes  first  in  the  horizontal  direction  or  the 
vertical  direction  of  the  CRT  display  device  with  the 
frequency  of  the  horizontal  or  the  vertical  synchro- 
nizing  signal  of  the  video  signal  to  be  output  to  the 
CRT  display  device  as  the  initial  value  correspond- 
ing  to  the  number  of  dots  and  lines  which  the  CRT 
display  device  can  synchronize  with  at  the  time  of 
the  initial  stage  of  display.  If  the  initial  frequency 
presetting  means  presets  the  value  which  is  synch- 
ronizable  in  both  the  horizontal  and  the  vertical 
directions,  the  resulting  images  will  be  displayed 
accurately  on  the  CRT  display  device.  However, 
since  it  is  not  always  possible  to  synchronize  both 
the  horizontal  and  the  vertical  directions  in  the 
initial  stage,  image  asynchronization  may  occur. 

Then,  the  preset  frequency  modification  means 
of  the  graphic  display  device  will  gradually  in- 
crease  the  frequency  of  either  the  horizontal  syn- 
chronizing  signal  and  the  vertical  synchronizing 
signal  and  it  will  take  time  to  modify  the  value  so 
as  to  correspond  to  the  number  of  dots  and  lines 
larger  than  the  number  of  original  dots  and  lines  of 
the  CRT  display  device.  At  this  time  on  the  CRT 
display  device  side,  an  internal  synchronization  cir- 
cuit  operates  continuously  to  prevent  any  devi- 
ations  of  the  frequency  within  the  allowance.  That 
is,  the  CRT  display  device  cannot  synchronize  at 
all  if  a  video  signal  for  a  frequency  much  different 
from  the  normal  value  is  output  from  the  beginning, 
but  it  can  display  images  in  the  number  of  dots 
and  lines  which  are  different  from  the  original  ones 
if  modifications  to  the  frequency  is  made  after 

synchronization  with  a  normal  value,  in  either  direc- 
tion,  has  once  been  carries  out. 

Therefore,  utilization  of  the  graphic  display  de- 
vice  by  the  present  invention  is  highly  advanta- 

5  geous  in  that  trials  in  the  higher  resolution  environ- 
ment  can  be  made  without  any  change  in  the 
hardware  related  to  the  CRT  display  device. 

The  computer  by  the  present  invention  is 
equipped  with  the  above-described  graphic  display 

io  device  mounted  on  an  expansion  slot  accessible 
from  a  processor.  It  is  possible  with  a  computer 
with  an  expansion  slot  where  the  above-described 
graphic  display  device  can  be  mounted  to  display 
an  image  of  which  the  number  of  dots  and  lines  is 

is  modified. 
The  graphic  display  method  by  the  present 

invention  is  a  graphic  display  method  where  a 
video  signal  containing  a  horizontal  synchronizing 
signal  and  a  vertical  synchronizing  signal  is  output 

20  to  display  a  image  on  an  external  CRT  display 
device  on  which  the  number  of  dots  and  lines  is 
larger  than  the  number  of  original  dots  and  lines  of 
said  CRT  display  device,  said  graphic  display 
method  further  comprising  the  steps  of:  a  frequen- 

25  cy  of  one  of  said  horizontal  synchronizing  signal 
and  said  vertical  synchronizing  signal  being  preset 
so  as  to  create  a  initial  value  which  corresponds  to 
the  number  of  dots  and  lines  to  which  said  CRT 
display  device  can  synchronize  in  a  initial  stage  of 

30  display;  after  synchronization  to  the  number  of  dots 
and  lines  corresponding  to  said  initial  value,  said 
frequency  of  one  of  said  horizontal  synchronizing 
signal  and  said  vertical  synchronizing  signal  being 
gradually  modified  to  a  value  corresponding  to  the 

35  number  of  dots  and  lines  larger  than  said  the 
number  of  the  original  dots  and  lines  of  said  CRT 
display  device;  and  an  image  in  the  number  of  dots 
and  lines  larger  than  said  the  number  of  original 
dots  and  lines  of  said  CRT  display  device  is  dis- 

40  played  on  said  CRT  display  device. 
In  the  above-described  graphic  display  meth- 

od,  it  may  have  another  structure  where  a  gradual 
modification  of  a  target  value  is  available  as  a 
function  of  a  device  driver  which  is  included  in  a 

45  operating  system  of  a  computer  and  is  carried  out 
as  part  of  a  initial  processing  operation  of  said 
device  driver  at  the  time  of  starting  up  said  operat- 
ing  system. 

The  graphic  display  method  with  such  struc- 
50  tures  synchronizes  first  in  the  horizontal  direction 

or  the  vertical  direction  of  the  CRT  display  device 
with  the  frequency  of  the  horizontal  synchronizing 
signal  or  the  vertical  synchronizing  signal  of  the 
video  signal  to  be  output  to  the  CRT  display  device 

55  as  the  initial  value  corresponding  to  the  number  of 
dots  and  lines  which  the  CRT  display  device  can 
synchronize  with  at  the  time  of  the  initial  stage  of 
display.  Then,  the  frequency  of  either  the  horizontal 
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synchronizing  signal  anddots  and  lines  the  vertical 
synchronizing  signal  is  gradually  increased  and  it 
takes  time  to  modify  the  value  so  as  to  correspond 
to  the  number  of  dots  and  lines  larger  than  the 
number  of  original  dots  and  lines  of  the  CRT  dis- 
play  device.  On  the  CRT  display  device  side,  an 
internal  synchronization  circuit  operates  continu- 
ously  to  prevent  any  deviations  of  the  frequency 
within  the  allowance.  The  CRT  display  device  can- 
not  synchronize  at  all  if  a  video  signal  for  a  fre- 
quency  much  different  from  the  normal  value  is 
output  from  the  beginning,  but  it  can  display  im- 
ages  in  the  number  of  dots  and  lines  which  are 
different  from  the  original  ones  if  modifications  to 
the  frequency  is  made  after  synchronization  with  a 
normal  value,  in  either  direction,  has  once  been 
carried  out. 

Therefore,  utilization  of  the  graphic  display 
method  by  the  present  invention  is  highly  advanta- 
geous  in  that  trials  in  the  number  of  original  dots 
and  lines  of  the  CRT  display  device  with  a  larger 
image  or  a  higher  resolution  environment  can  be 
made  without  any  changes  in  the  hardware  related 
to  the  CRT  display  device. 

[Brief  Description  of  Drawings] 

Fig.  1  is  an  outlined  configuration  of  the  graphic 
board  20  which  is  an  embodiment  of  the  present 
invention; 
Fig.  2  is  an  illustrative  drawing  showing  the  state 
of  the  connection  between  the  computer  40  on 
which  the  graphic  board  20  is  mounted  and  the 
CRT  display  device  50; 
Fig.  3  is  a  block  diagram  showing  an  example  of 
the  internal  configuration  of  the  CRTC  22; 
Fig.  4  is  an  illustrative  drawing  showing  the 
relations  between  the  internal  registers  of  the 
CRTC  22  and  the  display;  and 
Fig.  5  is  a  flowchart  showing  the  process  carried 
out  by  the  computer  40  to  modify  the  number  of 
lines  displayed. 

[Best  Mode  for  Carrying  Out  the  Invention] 

The  following  paragraphs  describe  a  preferred 
embodiment  of  the  present  invention.  Fig.  1  is  a 
block  diagram  showing  the  outlined  configuration  of 
a  graphic  board  20  as  an  embodiment. 

The  graphic  board  20  is  mounted  inside  the 
expansion  slot  of  a  computer  and  is  electrically 
connected  to  the  bus  of  the  computer  by  a  connec- 
tor  CN1.  The  expansion  slot  is  connected  to  an 
address  bus  ADB,  a  data  bus  DB,  a  control  signal 
bus  CTRLS  and  so  on  to  enable  direct  access  from 
the  internal  CPU  in  the  computer.  The  graphic 
board  20  operates  with  the  signals  and  power  sup- 
plied  by  the  computer. 

The  graphic  board  20  is  equipped  with  a  CRTC 
22  which  has  more  sophisticated  functions  than  the 
CRTC  in  the  main  body  of  the  computer,  a  high- 
speed  DRAM  24  for  image  data  development,  a 

5  bus  converter  circuit  26  for  bus  interfacing  with  the 
computer,  an  address  decoder  28  for  video  signal 
switching,  a  generator  30  for  generation  of  the 
reference  clock  CLK  of  the  CRTC  22,  a  constant 
current  circuit  32  for  the  supply  of  a  reference 

w  current  for  the  analog  RGB  to  the  CRTC  22,  a 
three-circuit  microrelay  34  for  RGB  signal  switch- 
ing,  a  double-three-circuit  data  selector  36  for 
switchingvideo  signals  the  horizontal  synchronizing 
signal  and  the  vertical  synchronizing  signal,  an 

is  invertor  38  for  inverting  reset  signals  from  the 
computer  so  as  to  match  the  logic  of  the  CRTC  22, 
and  so  on.  The  microrelay  34  switches  between  the 
output  of  the  analog  RGB  signals  which  are  input 
from  an  external  device  via  a  connector  CN2  (nor- 

20  mally,  signals  from  the  main  body  of  the  computer) 
and  the  output  of  the  analog  RGB  signals  from  the 
CRTC  22. 

In  the  following  paragraphs,  the  analog  RGB 
signals,  the  horizontal  synchronizing  signal  HSYNC 

25  and  the  vertical  synchronizing  signal  VSYNC  are 
comprehensively  referred  to  as  video  signals.  For 
the  output  of  video  signals,  the  graphic  board  20  in 
the  embodiment  is  equipped  with  two  connectors 
for  outputs  CN3  and  CN4  which  have  different  pin 

30  arrays.  The  connections  of  these  connectors  are 
briefly  described  hereafter.  As  Fig.  2  shows,  the 
graphic  board  20  is  mounted  inside  the  expansion 
slot  built  into  the  back  of  the  computer.  The  con- 
nectors  CN2,  CN3  and  CN4  for  the  graphic  board 

35  20  protrude  from  the  back  of  the  computer  40.  The 
output  connector  CNP  for  the  analog  RGB,  which  is 
built  into  the  computer  40,  is  connected  to  the 
input  connector  CNR  for  the  CRT  display  device  50 
before  the  graphic  board  20  is  mounted. 

40  If  such  a  graphic  board  20  is  to  be  mounted, 
disconnect  the  connection  cable  42  from  the  output 
connector  CNP  and  connect  it  to  the  connector 
CN3  of  the  graphic  board  20.  Besides  this,  another 
cable  44  connects  the  connector  CNP  of  the  com- 

45  puter  40  to  the  connector  CN2  of  the  graphic  board 
20.  Consequently,  when  the  microrelay  34  and  a 
data  selector  circuit  36  are  driven,  the  conventional 
video  signals  output  from  the  computer  40  and  the 
video  signals  output  from  the  graphic  board  20  can 

50  be  output  selectively  to  the  CRT  display  device  50. 
The  switching  of  the  microrelay  34  and  the  data 
selector  circuit  36  is  carried  out  when  a  predeter- 
mined  I/O  address  assigned  to  the  graphic  board 
20  is  accessed.  When  this  I/O  address  is  accessed, 

55  the  output  from  the  address  decoder  28  turns  ac- 
tive  and  the  signal  output  from  the  address  de- 
coder  28  drives  the  microrelay  34  and  the  data 
selector  circuit  36.  Therefore,  if  the  computer  40 

4 
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side  is  provided  with  a  program  for  accessing  this 
I/O  address,  the  display  can  be  easily  switched. 

The  internal  connections  of  the  graphic  board 
20  are  briefly  described  hereafter.  The  eight  high- 
er-order  bits  of  the  address  bus  on  the  computer 
side  (AO  through  A23,  a  total  of  24  bits)  are  respec- 
tively  connected  to  the  input  addresses  A16 
through  23.  The  sixteen  lower-order  bits  are  con- 
nected  to  the  bus  converter  circuit  26  where  the  I/O 
addresses  from  the  computer  side  are  converted. 
The  sixteen  lower-order  bits  are  not  directly  con- 
nected  to  the  CRTC  22  because  the  I/O  addresses 
used  by  the  CRTC  22  (completely  defined)  are 
overlapped  with  the  addresses  already  defined  on 
the  computer  side. 

The  sixteen  lower-order  bits  and  the  control 
signal  CTRLS  are  connected  not  only  to  the  bus 
converter  26  but  also  to  the  address  decoder  28. 
The  address  decoder  28  is  a  circuit  where  signals 
for  driving  the  above-described  microrelay  34  and 
the  data  selector  circuit  36  are  generated.  The 
address  decoder  28  switches  the  outputs  when 
predetermined  data  from  the  computer  40  is  ac- 
cesses  horizontal  retrace  on  a  predetermined  ad- 
dress. 

The  DRAM  24  consists  of  two  4  MB  chips  of 
256  K  by  16  bits  and  is  connected  to  the  CRTC  22 
by  the  address  busses  MAO  through  MA8,  signals 
RAS  and  CAS,  4-bit  write/enable  signals  WEO 
through  WE3,  an  output  enable  signal  OE,  and  32- 
bit  data  busses  MDO  through  MD31. 

As  described  above,  the  analog  RGB  signal, 
the  horizontal  synchronizing  signal  HSYNC  and  the 
vertical  synchronizing  signal  VSYNC,  which  are 
output  from  the  CRTC  22,  are  connected  to  the 
connectors  CN3  and  CN4  via  the  microrelay  34 
and  the  data  selector  circuit  36. 

A  VGA  graphic  controller  CL-GD542X  manufac- 
tured  by  CIRRUS  LOGIC  is  the  chip  adopted  for 
the  CRTC  22  of  the  embodiment.  Besides  the 
ordinary  function  as  a  CRTC,  this  single  CRTC  22 
chip  has  almost  all  the  functions  necessary  for 
graphic  control,  such  as  an  interface  circuit  for  the 
computer,  a  graphic  control  function  to  process 
graphics,  a  memory  control  function  to  control  the 
access  to  the  memory,  and  a  pallet  DAC  function 
for  analog  RGB  signal.  Fig.  3  is  a  block  diagram 
showing  an  example  of  the  internal  configuration  of 
the  CRTC  22. 

As  shown  in  the  Fig.,  the  CRTC  22  is  equipped 
with  an  CPU  interface  60  to  interface  with  signals 
to  and  from  the  computer  40  side,  a  CPU  write 
buffer  62  to  temporarily  store  the  write  data  from 
the  computer  40  side,  a  graphic  controller  64  to 
plot  a  graphic  with  written  data,  a  memory  control- 
ler  66  to  control  the  memory  such  as  to  write  the 
image  data  generated  by  the  graphic  controller  64 
onto  the  DRAM  24,  a  CRTC  core  70  to  read  the 

information  stored  in  the  DRAM  24  via  the  memory 
controller  66  and  to  convert  it  into  a  video  signal,  a 
video  FIFO  72  to  consecutively  store  the  graphic 
data  which  has  been  read  for  graphic  displays  from 

5  the  DRAM  24  with  the  inclusion  of  a  cursor  display, 
an  attribute  controller  74  to  control  the  attributes  of 
the  displayed  image  (reverse,  underline,  colors  and 
so  on),  a  pallet  DAC  76  to  convert  digital  data  into 
analog  RGB  signal,  and  a  dual  clock  generation 

io  circuit  78  to  generate  all  the  clocks  required  inside 
the  CRTC  22  with  the  utilization  of  the  source 
frequency  from  the  oscillator  30. 

The  memory  controller  66  performs  such  con- 
trols  as  the  writing  of  graphic  data  generated  by 

is  the  graphic  controller  64  onto  the  DRAM  24  and 
the  reading  of  the  data  stored  in  the  DRAM  24  at 
the  correct  timing  for  display.  For  this  purpose,  the 
memory  controller  66  is  equipped  with  a  memory 
sequencer  67,  a  memory  arbitrator  68  and  a  bit 

20  BLT  69.  The  timing  of  the  data  writing  from  the 
computer  40  side  and  that  of  the  image  plotting  to 
accompany  this  are  not  synchronized  with  the  tim- 
ing  of  the  graphic  data  reading  for  display  by  the 
CRTC  core  70,  a  function  for  adjusting  these  tim- 

25  ings  is  needed.  The  bit  BLT  69  performs  high- 
speed  plotting  of  a  rectangular  image,  contributing 
to  an  increase  in  the  plotting  speed,  especially 
when  plotting  a  number  of  windows. 

The  CRTC  22  is  equipped  with  various  types  of 
30  registers  for  graphic  display  at  the  CRTC  core  70. 

When  the  correct  values  are  written  onto  these 
registers,  a  video  signal  matching  the  graphic  dis- 
play  area  of  the  CRT  display  device  50  can  be 
output  from  the  computer  40  side.  Fig.  4  is  an 

35  illustrative  drawing  showing  the  relations  between 
the  effective  display  screen  and  the  registers  on 
the  CRTC  22  which  realize  this  function. 

The  CRT  display  device  50  displays  thirty  im- 
ages  (frames)  per  second  but  it  requires  an  addi- 

40  tional  reserved  area  (for  some  period  of  the  opera- 
tion  time)  outside  of  the  effective  display  screen 
because  horizontal  retrace  is  required  to  carry  out 
a  horizontal  scan  by  an  electron  gun  and  to  return 
from  the  scan  ending  point  to  the  next  scan  starting 

45  point  and  because,  in  the  same  way,  vertical  re- 
trace  is  needed  to  carry  out  a  vertical  scan  by  an 
electron  gun  and  to  return  from  the  scan  ending 
point  to  the  next  scan  starting  point.  The  length  of 
the  effective  display  screen  in  the  horizontal  direc- 

50  tion  is  preset  at  a  register  CR1  and  the  length  of 
the  effective  display  screen  in  the  vertical  direction 
is  preset  at  a  register  CR12  respectively.  The 
presetting  operation  is  carried  out  based  on  the 
data  of  a  maximum  of  10  bits  and  the  lower  table 

55  on  Fig.  4  shows  how  each  bit  is  defined  by  what  bit 
of  which  register.  Those  in  the  brackets  show  the 
bit  locations  inside  the  registers. 

5 
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An  approximate  correspondence  of  the  regis- 
ters  other  than  the  registers  CR1  and  CR12  to  the 
timing  preset  by  each  register  is  as  follows: 

Register  CR2:  Start  timing  of  the  horizontal 
blanking 

Register  CR4:  Start  timing  of  the  horizontal 
retrace 

Register  CR5:  End  timing  of  the  horizontal  re- 
trace 

Register  CR3:  End  timing  of  the  horizontal 
blanking 

Register  CRO:  Total  timing  of  the  horizontal 
direction 

Register  CR15:  Start  timing  of  the  vertical  blan- 
king 

Register  CR10:  Start  timing  of  the  vertical  re- 
trace 

Register  CR11:  End  timing  of  the  vertical  re- 
trace 

Register  CR16:  End  timing  of  the  vertical  blan- 
king 

Register  CR6:  Total  timing  of  the  vertical  direc- 
tion 

Thus  on  the  computer  40  side,  an  appropriate 
display  is  realized  through  writing  the  values 
matching  the  characteristics  of  the  CRT  display 
device  50  onto  these  registers.  The  horizontal  re- 
trace  signal  and  the  vertical  retrace  signal  are 
output  repetitively,  and  tFig.he  intervals  of  these 
repetitions  are  40.3  microseconds  for  the  vertical 
retrace  and  17.73  milliseconds  for  the  vertical  re- 
trace  if  the  signals  are  for  the  640  dots  by  400 
lines  CRT  display  50  given  in  this  embodiment. 
The  frequencies  of  these  repetitions  are  respec- 
tively  called  the  horizontal  synchronizing  frequency 
and  the  vertical  synchronizing  frequency,  and  they 
are  respectively  24.6  kHz  and  56.4  Hz  in  this 
embodiment. 

To  carry  out  a  display  of  640  dots  by  480  lines, 
on  the  other  hand,  the  frequencies  are  respectively 
36.5  microseconds  (27.4  kHz)  and  19.0  millisec- 
onds  (52.6  Hz).  However,  if  a  video  signal  of  these 
synchronizing  frequencies  are  transmitted  from  the 
beginning  to  the  640  dots  by  400  lines  CRT  display 
50,  the  CRT  display  device  50  will  fail  to  synchro- 
nize  and  the  screen  image  will  become  asynchro- 
nous.  A  normal  display  is  not  available  because  the 
synchronizing  frequencies  are  out  of  the  normal 
allowable  range. 

Therefore,  the  graphic  board  20  of  this  embodi- 
ment  carries  out  the  display  of  640  dots  by  480 
lines  the  640  dots  by  400  lines  CRT  display  50 
through  carrying  out  such  processes  on  the  com- 
puter  40  side  as  shown  in  Fig.  5.  A  device  driver 
for  the  graphic  display  is  installed  in  the  computer 
40  if  the  system  is  started  up  by  a  certain  operat- 
ing  system,  and  the  synchronizing  frequency  incre- 
ment  process  routine  as  shown  in  Fig.  5  is  carried 

out  at  the  start  up  of  the  operating  system. 
When  this  routine  is  started  up,  a  value  cor- 

responding  to  the  frequency  (24.8  kHz)  which  cor- 
responds  to  the  640  dots  as  for  the  horizontal 

5  synchronizing  frequency  and  a  value  corresponding 
to  47.8  Hz  as  for  the  vertical  synchronizing  fre- 
quency  are  respectively  preset  first  as  initial  values 
at  the  registers  on  the  graphic  board  20  (step 
S100).  For  the  reason  described  below,  the  fre- 

io  quency  (56.4  Hz)  which  corresponds  to  400  lines  is 
not  preset  here  as  for  the  vertical  synchronizing 
frequency.  In  this  embodiment,  the  adjustment  of 
the  frequencies  is  made  only  on  the  horizontal 
synchronizing  frequency.  Since  the  desired  final 

is  number  of  lines  is  520,  inclusive  of  the  number  of 
surplus  lines  (40  lines)  which  are  not  to  be  dis- 
played,  the  repetition  time  Tv  in  the  vertical  direc- 
tion  calculated  from  the  horizontal  synchronizing 
frequency  24.8  kHz  is: 

20 

Tv  =  ( 1 / 2 4 .   8K)  x  5 2 0  

=  20 .9   m i l l i s e c o n d s  
25 

Therefore,  the  frequency  fv  is: 

fv  =  1/Tv  =  47.8  Hz 
30 

At  the  next  step,  the  screen  display  is  turned 
on  (step  S110)  and  display  is  started.  Since  the 
horizontal  synchronizing  frequency  is  an  adequate 
value  for  the  CRT  display  device  50  at  this  point, 

35  the  CRT  display  device  50  is  synchronous  in  the 
horizontal  direction.  As  for  the  vertical  direction,  it 
is  not  synchronous  and  the  screen  does  not  show  a 
perfectly  normal  image. 

At  the  next  step,  a  judgement  is  made  on 
40  whether  the  horizontal  and  the  vertical  synchroniz- 

ing  frequencies  are  target  values  or  not  (step 
S120).  The  target  values  here  of  the  horizontal  and 
the  vertical  synchronizing  frequencies  (27.4  kHz 
and  52.6  Hz)  are  those  which  correspond  to  640 

45  dots  by  480  lines.  Of  course,  the  target  values  have 
not  been  realized  at  this  time,  immediately  after 
start-up,  the  judgement  at  step  S120  is  "NO"  and 
the  sequence  goes  to  step  S130  where  the  gradual 
increase  of  a  horizontal  synchronizing  frequency  is 

50  carried  out.  Each  increment  of  the  synchronizing 
frequency  is  1  .0  percent  or  so.  Next,  the  computer 
40  carries  out  the  process  of  standby  for  a  pre- 
determined  period  of  time  through  repetition  of  the 
process  where  nothing  is  carried  out  for  a  predeter- 

55  mined  number  of  times  (step  S140).  The  standby 
time  in  this  embodiment  is  approximately  14  mil- 
liseconds. 

6 
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Now  the  sequence  returns  to  step  S120  and 
the  judgement  on  whether  the  synchronizing  fre- 
quency  has  reached  the  target  value  is  carried  out 
again.  Through  repetition  of  steps  S120  through 
S140,  the  horizontal  and  the  vertical  synchronizing 
frequency  eventually  reach  the  target  values  and 
the  judgement  at  step  S120  is  given  as  "YES"  to 
conclude  the  processes  in  this  routine.  Here  the 
horizontal  synchronizing  frequency  is  27.4  kHz,  and 
thus  the  repetition  time  Tv  in  the  vertical  direction 
is: 

Tv  =  ( 1 / 2 7 .   4K)  x  5 2 0  

=  1 8 . 9 7   m i l l i s e c o n d s  

And  thus  the  frequency  fv  is: 

fv  =  1/Tv  =  52.6  Hz 

When  the  above-described  processing  routine 
is  carried  out,  the  frequencies  of  the  horizontal  and 
the  vertical  synchronizing  signals  of  the  video  sig- 
nal  output  from  the  graphic  board  20  to  the  CRT 
display  device  50  gradually  change  from  the  values 
where  the  horizontal  synchronizing  signal  corre- 
sponds  to  the  display  of  640  dots  by  400  lines  to 
the  values  corresponding  to  the  display  of  640  dots 
by  480  lines.  Once  the  synchronization  is  estab- 
lished  properly  in  the  horizontal  direction,  the  CRT 
display  device  50  continues  to  display  the  images 
correctly  in  a  wide  range  to  some  extent  since  an 
internal  synchronization  circuit  works  against  fluc- 
tuation  of  the  synchronizing  signals  later.  That  is,  if 
a  video  signal  of  which  the  frequency  is  largely 
deviated  from  the  normal  value  is  output  from  the 
beginning,  the  CRT  display  device  50  cannot  syn- 
chronize.  However,  if  the  frequency  is  gradually 
increased  after  synchronization  with  a  normal  value 
in  the  horizontal  direction,  normal  display  is  obtain- 
able  even  with  a  20  percent  increase  in  the  number 
of  lines. 

Therefore,  a  display  environment  of  such  a 
higher  resolution  as  a  20  percent  increase  in  the 
vertical  direction,  640  dots  by  480  lines,  can  be 
realized  without  any  additional  hardware  except  the 
graphic  board  20.  To  change  the  640  dots  by  400 
lines  environment  into  a  640  dots  by  480  lines 
environment  in  a  conventional  way,  the  CRT  dis- 
play  device  50  also  has  to  be  replaced  or  an 
expensive  multisynchronization-type  CRT  display 
device  has  to  be  included  in  the  system.  On  the 
other  hand,  with  the  use  of  the  graphic  board  20, 
there  is  no  need  for  change  in  the  hardware  related 
to  the  CRT  display  device  50,  and  the  user  can  try 
an  environment  of  a  higher  resolution  immediately 

if  only  the  graphic  board  20  is  included  in  the 
system. 

The  paragraphs  above  have  described  the  em- 
bodiment  of  the  present  invention;  however,  the 

5  invention  is  not  confined  to  such  an  embodiment 
but  to  other  embodiments  in  various  modes  that 
are  also  possible  without  departing  from  the  scope 
of  this  invention.  For  example,  another  embodiment 
may  have  a  structure  where  the  initial  values  of  the 

io  synchronizing  frequencies  in  the  horizontal  and  the 
vertical  directions  are  preset  as  those  correspond- 
ing  to  the  640  dots  by  400  lines,  and  both  the 
horizontal  synchronizing  frequency  and  the  vertical 
synchronizing  frequency  may  be  modified  gradu- 

15  ally  afterwards.  Another  embodiment  may  have  a 
structure  where  the  initial  values  of  the  horizontal 
and  the  vertical  synchronizing  frequencies  are 
preset  a  little  higher  than  the  theoretical  values  so 
as  to  meet  the  characteristics  of  the  CRT  display 

20  device  in  use.  The  invention  may  be  applied  to  a 
graphic  display  device  for  a  CRT  display  device  of 
a  higher  resolution  than  640  dots  by  400  lines.  The 
number  of  the  dots  in  the  horizontal  direction  may 
be  increased  without  any  trouble.  Still  other  pre- 

25  ferred  embodiments  may  have  a  structure  where 
the  gradual  increase  in  the  horizontal  and  the  verti- 
cal  synchronizing  frequencies  is  realized  not  by  the 
software  of  the  computer  40  but  by  software  or 
hardware  on  the  graphic  board  20  or  a  structure 

30  where  the  graphic  display  device  is  assembled  as 
an  integral  part  of  the  computer. 

Claims 

35  1.  A  graphic  display  device  to  output  a  video 
signal  containing  a  horizontal  synchronizing 
signal  and  a  vertical  synchronizing  signal  to 
display  an  image  on  an  external  CRT  display 
device  where  the  number  of  dots  and  lines  is 

40  larger  than  the  number  of  original  dots  and 
lines  of  said  CRT  display  device,  which  com- 
prises; 

an  initial  frequency  presetting  means  for 
presetting  a  frequency  of  one  of  said  horizontal 

45  synchronizing  signal  and  said  vertical  synchro- 
nizing  signal  so  as  to  be  a  initial  value  which 
corresponds  to  the  number  of  dots  and  lines 
where  said  CRT  display  device  can  synchro- 
nize  in  a  initial  stage  of  display,  and 

50  a  preset  frequency  modification  means  for 
modifying  gradually  said  frequency  preset  by 
said  initial  frequency  presetting  means  into  a 
value  corresponding  to  the  number  of  dots  and 
lines  larger  than  said  the  number  of  original 

55  dots  and  lines  of  said  CRT  display  device. 

2.  A  graphic  display  device  claimed  in  Claim  1 
which  further  comprising  registers  for  preset- 
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ting  said  horizontal  synchronizing  signal  and 
said  vertical  synchronizing  signal,  and  said  ini- 
tial  frequency  presetting  means  and  said 
preset  frequency  modification  means  involve  a 
means  for  presetting  values  of  said  registers.  5 

3.  A  graphic  display  device  claimed  in  Claim  1 
which  further  comprising  a  switching  means  for 
switching  between  first  video  signal  which  has 
been  input  from  an  external  device  and  cor-  10 
responds  to  said  the  number  of  original  dots 
and  lines  of  said  CRT  display  device  and  sec- 
ond  video  signal  which  has  been  adjusted  to 
said  value  corresponding  to  the  number  of 
dots  and  lines  larger  than  said  the  number  of  is 
original  dots  and  lines  of  said  CRT  display 
device  by  said  initial  frequency  presetting 
means  and  said  preset  frequency  modification 
means  so  as  to  be  output  to  said  CRT  display 
device.  20 

4.  A  graphic  display  device  claimed  in  Claim  1 
which  comprises  two  connectors  with  different 
pin  arrays  to  output  of  said  video  signal  ad- 
justed  by  said  initial  frequency  presetting  25 
means  and  said  preset  frequency  modification 
means  to  said  CRT  display  device. 

5.  A  graphic  display  device  claimed  in  Claim  1 
which  comprises  a  structure,  with  the  use  of  an 
expansion  slot  of  a  computer,  where  said 
preset  frequency  modification  means  involves 
a  structure  where  said  computer  gradually 
changes  target  values  of  said  horizontal  syn- 
chronizing  signal  and  said  vertical  synchroniz- 
ing  signal. 

lines  larger  than  said  the  number  of  original 
dots  and  lines  of  said  CRT  display  device. 

7.  A  graphic  display  method  where  a  video  signal 
5  containing  a  horizontal  synchronizing  signal 

and  a  vertical  synchronizing  signal  is  output  to 
display  a  image  on  an  external  CRT  display 
device  on  which  the  number  of  dots  and  lines 
is  larger  than  the  number  of  original  dots  and 

io  lines  of  said  CRT  display  device, 
said  graphic  display  method  further  com- 

prising  the  steps  of: 
a  frequency  of  one  of  said  horizontal  syn- 

chronizing  signal  and  said  vertical  synchroniz- 
15  ing  signal  being  preset  so  as  to  create  a  initial 

value  which  corresponds  to  the  number  of  dots 
and  lines  to  which  said  CRT  display  device 
can  synchronize  in  a  initial  stage  of  display; 

after  synchronization  to  the  number  of  dots 
20  and  lines  corresponding  to  said  initial  value, 

said  frequency  of  one  of  said  horizontal  syn- 
chronizing  signal  and  said  vertical  synchroniz- 
ing  signal  being  gradually  modified  to  a  value 
corresponding  to  the  number  of  dots  and  lines 

25  larger  than  said  the  number  of  the  original  dots 
and  lines  of  said  CRT  display  device;  and 

an  image  in  the  number  of  dots  and  lines 
larger  than  said  the  number  of  original  dots 
and  lines  of  said  CRT  display  device  is  dis- 

30  played  on  said  CRT  display  device. 

8.  A  graphic  display  method  claimed  in  Claim  7, 
where  a  gradual  modification  of  a  target  value 
is  available  as  a  function  of  a  device  driver 

35  which  is  included  in  a  operating  system  of  a 
computer  and  is  carried  out  as  part  of  a  initial 
processing  operation  of  said  device  driver  at 
the  time  of  starting  up  said  operating  system. 6.  A  computer  which  comprises  a  graphic  display 

device  to  output  a  video  signal  containing  a 
horizontal  synchronizing  signal  and  a  vertical  40 
synchronizing  signal  to  display  an  image  on  an 
external  CRT  display  device  where  the  number 
of  dots  and  lines  is  larger  than  the  number  of 
original  dots  and  lines  of  said  CRT  display 
device  mounted  on  an  expansion  slot  acces-  45 
sible  from  a  processor,  wherein  said  graphic 
display  device  comprises; 

an  initial  frequency  presetting  means  for 
presetting  a  frequency  of  one  of  said  horizontal 
synchronizing  signal  and  said  vertical  synchro-  50 
nizing  signal  so  as  to  be  a  initial  value  which 
corresponds  to  the  number  of  dots  and  lines 
where  said  CRT  display  device  can  synchro- 
nize  in  a  initial  stage  of  display,  and 

a  preset  frequency  modification  means  for  55 
modifying  gradually  said  frequency  preset  by 
said  initial  frequency  presetting  means  into  a 
value  corresponding  to  the  number  of  dots  and 
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H  Total  CR0[7]  CR0[6]  CR0[5l  CR0[4 :0]  

H  D i sp lay   End  CR1  [7]  CR1  [6]  CR1[5]  CR  I  (4 :0 ]  

H  Blank  S t a r t   CR2[7]  CR2[6]  CR2[5|  C R 2 [ 4 : 0 |  

H  Blank  End  CR  1  A  [5]  CR  1  A  [4)  CR5|7]  CR3[4 :0)  
H  Sync  S t a r t   CR4[7|  CR4[6]  CR4[5]  CR4[4 :0]  
H  Sync  End  CR5|4:  0) 

V  Total  CR7[5]  CR7  [0]  CR6(7)  CR6(6]  CR6|5)  C R 5 | 4 : 0 ]  

V  Sync  S t a r t   CR7[7]  CR7  |2)  CR  1  0  [7]  CR  1  0  [6]  CR  I  0  |5]  CR  1  0  [4:  0] 
V  Sync  End  CR11  [3:  0] 

V  Disp lay   End  CR7(6]  CR7  |  1  )  CR  1  2  [7]  CR  1  2  [  6]  CR1  2  (5]  CR  1  2  [  4:  0] 

V  Blank  S t a r t   CR9[5]  CR7  [3]  CR  1  5  [7]  CR  1  5  [6]  CR  1  5  [5]  CR  1  5  [4:  0] 

V  Blank  End  CR  1  A  [71  CR  1  A  (6]  CR  1  6  [7]  CR  16  [5]  CR1  6  [5]  CR1  6  [4:  0) 

Line  Compara  CR9[6)  CR7  [4]  CR  1  8  [7]  CR  1  8  [6]  CR  1  8  (5)  CR  1  8  [4:  0) 

Of f se t   CRIB  [4]  CR13  |7)  CR13  [6]  CR13  [51  CR13  [4:  0] 
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