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Description 

The  present  invention  relates  to  a  display  unit 
and,  more  particularly,  to  improvements  in  or 
relating  to  means  for  transferring  data  to  a  picture 
memory  such  as  a  character  memory  or  graphic 
memory  in  a  display  unit. 

In  a  display  unit  in  which  the  content  of  a 
character  memory  or  graphic  memory,  used  as  a 
picture  memory,  is  cyclically  read  out  therefrom 
by  a  scanning  address  from  a  CRT  controller  to 
provide  a  display,  the  content  of  the  picture 
memory  must  be  rewritten  for  changing  the 
content  of  the  display.  For  this  rewrite  it  is 
customary  in  the  prior  art  to  generate  a  write 
cycle  immediately  after  each  read  cycle  of  the 
picture  memory  by  the  CRT  controller  and  to 
transfer  data  stored  in  a  work  RAM  to  the  picture 
memory  through  a  microprocessor  or  directly 
through  utilization  of  a  direct  memory  access 
(DMA)  function.  With  such  data  transfer  means, 
however,  it  is  necessary  to  generate  the  write 
cycle  by  hardware,  resulting  in  the  defect  of  an 
increased  number  of  parts  forming  the  hardware. 
Further,  the  larger  the  screen  becomes  or  the 
more  resolution  is  raised,  the  shorter  the  write 
enable  time  becomes;  therefore,  when  the 
amount  of  data  to  be  transferred  is  large,  the 
rewrite  takes  much  time.  Moreover,  since  the 
display  is  also  provided  during  the  rewrite  oper- 
ation,  the  display  becomes  blurred  or  it  is  not 
smoothly  switched. 

US  —  A—  4  298  931  discloses  a  display  unit  in 
which  the  content  of  a  picture  memory  is  cycli- 
cally  read  out  by  a  scanning  address  of  a  CRT 
controller  to  obtain  a  video  signal  when  the 
display  unit  is  in  use,  comprising  an  address 
switching  circuit  for  switching  address  outputs  of 
the  CRT  controller  to  the  picture  memory. 

According  to  the  present  invention,  such  a 
display  unit  comprises  a  work  memory  for  storing 
data  for  rewriting  the  picture  memory,  and  data 
transfer  means  started  by  a  vertical  synchronising 
signal  of  the  CRT  controller  to  read  out  the  data 
from  the  work  memory  and  to  transfer  the  data  to 
the  picture  memory  in  the  vertical  blanking 
period,  the  address  outputs  of  the  data  transfer 
means  to  the  picture  memory  also  being  switched 
by  the  address  switching  circuit. 

An  embodiment  of  the  present  invention  may 
provide  a  display  unit  which  requires  less  hard- 
ware  for  the  data  transfer  to  the  picture  memory. 

An  embodiment  of  the  present  invention  may 
provide  a  display  unit  which  permits  visually 
smooth  switching  of  a  display  on  the  screen. 

Briefly  stated,  the  display  unit  in  an  embodi- 
ment  of  the  present  invention  is  adapted  so  that 
rewrite  data  for  a  picture  memory  is  prepared  in  a 
work  memory  and  is  transferred  therefrom  to  the 
picture  memory  through  utilising  the  vertical 
blanking  period  of  the  picture  being  displayed  on 
the  screen. 

A  development  of  the  invention  comprises 
means  for  deciding  whether  the  amount  of  data  to 
be  transferred  is  larger  than  a  predetermined 

value,  and  control  means  for  permitting  a  data 
transfer  beyond  the  vertical  blanking  period  and 
inhibiting  a  display  during  the  data  transfer  when 
it  is  decided  that  the  amount  of  data  to  be 

5  transferred  is  larger  than  the  predetermined 
value. 

Brief  Description  of  the  Drawings 
Figs.  1A  and  B  are  block  diagrams  illustrating 

10  an  example  of  the  hardware  arrangement  of  a 
display  unit  embodying  the  present  invention; 

Figs.  2A  and  B  are  flowcharts  showing  an 
example  of  the  software  arrangement  of  imple- 
menting  data  transfer  means  in  a  display  unit  of 

is  the  present  invention; 
Fig.  3  is  a  timing  chart  showing  signals  occur- 

ring  at  respective  parts  of  the  unit  of  Fig.  1  when  it 
is  operated;  and 

Fig.  4  is  a  circuit  diagram  illustrating  an 
20  embodiment  of  a  display  control  circuit  for  use  in 

the  present  invention. 
In  Fig.  1  A  and  B,  reference  numeral  1  indicates  a 

microcomputer;  2  designates  a  CRT  controller;  3 
identifies  an  address  switching  circuit;  4  denotes 

25  a  graphic  display  RAM;  5  represents  a  character 
display  RAM;  6  shows  a  character  generator 
ROM;  7  refers  to  a  display  control  circuit;  8 
signifies  a  work  RAM;  9  indicates  a  display;  10 
and  11  designate  a  data  bus  and  an  address  bus 

30  of  the  microcomputer  1;  12  and  13  identify 
drivers;  14  denotes  an  address  decoder;  and  15 
represents  a  data  latch  circuit. 

The  microcomputer  1  follows  a  program  stored 
in  a  ROM  (not  shown)  to  control  operations  of  the 

35  display  unit,  such  as  preparation  and  write  of  new 
data  for  display  and  so  forth.  The  microcomputer 
1  is  connected  via  the  data  bus  10  to  the  work 
RAM  8,  the  address  switching  circuit  3,  the 
graphic  display  RAM  4,  the  character  display  RAM 

40  5  and  the  data  latch  circuit  15.  The  address  bus  11 
is  connected  via  the  address  switching  circuit  3  to 
the  graphic  display  RAM  4  and  the  character 
display  RAM  5. 

The  CRT  controller  2  generates  an  address  for 
45  display  (an  address  for  scanning),  a  horizontal 

synchronizing  signal,  a  vertical  synchronizing 
signal  and  a  display  control  signal.  The  address 
for  display  is  applied  via  the  address  switching 
circuit  3  to  the  graphic  display  RAM  4  and  the 

so  character  display  RAM  5,  the  horizontal  syn- 
chronizing  signal  to  the  display  9,  the  vertical 
synchronizing  signal  to  the  display  9  and  as  an 
interrupt  signal  to  the  microcomputer  1,  and  the 
display  control  signal  to  the  display  control  circuit 

55  7. 
The  address  switching  circuit  3  receives  switch- 

ing  control  data  (not  shown)  from  the  microcom- 
puter  1  and  switches  an  address  from  the 
microcomputer  1  (a  CPU  address)  and  the 

60  address  for  display  which  are  applied  to  the 
graphic  display  RAM  4  and  the  character  display 
RAM  5. 

The  graphic  display  RAM  4  is  a  writable/read- 
able  memory  for  storing  a  graphic  form  to  be 

65  displayed  on  the  screen  of  the  display  9,  and  it  has 
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i  storage  area  corresponding  to  the  screen.  The 
:haracter  display  RAM  5  is  a  writable/readable 
nemory  for  storing  data  on  a  character  to  be 
iisplayed  on  the  screen,  and  its  output  is  con- 
certed  by  the  character  generator  ROM  6  into 
iharacter  data,  which  is  provided  via  the  display 
:ontrol  circuit  7  to  the  display  9. 

The  display  control  circuit  7  subjects  the  output 
iata  of  the  graphic  display  RAM  4  and  the 
;haracter  generator  ROM  6  to  parallel-serial  con- 
version  and  gates  them  by  a  character  display 
signal  and  a  graphic  display  signal  of  the  data 
atch  circuit  15  and  the  display  control  signal  of 
tie  CRT  controller  2,  producing  a  video  signal, 
["he  display  control  circuit  7  comprises,  as  shown 
n  Fig.  4,  a  shift  register  40  for  converting  parallel 
iata  of  the  graphic  display  RAM  4  into  serial  data, 
3  shift  register  41  for  converting  parallel  data  of 
:he  character  generator  ROM  6  into  serial  data,  an 
\ND  circuit  42  for  ANDing  the  output  of  the  shift 
-egister  40,  the  graphic  display  signal  of  the  data 
atch  circuit  15  and  the  display  control  signal  of 
:he  CRT  controller  2,  an  AND  circuit  43  for  ANDing 
the  output  of  the  shift  register  41,  the  character 
display  signal  of  the  data  latch  circuit  15  and  the 
display  control  signal  of  the  CRT  controller  2,  and 
an  OR  circuit  44  for  ORing  the  outputs  of  the  AND 
circuits  42  and  43. 

The  work  RAM  8  is  a  memory  which  stores  data 
For  rewriting  the  graphic  display  RAM  4  and  the 
character  display  RAM  5.  The  storage  content  of 
the  work  RAM  8  is  formed  by  the  microcomputer 
1  during  a  display  period,  and  is  stored  in  the 
RAM  8. 

Now,  let  it  be  assumed  that  data  a  and  B  are 
stored  in  the  graphic  display  RAM  4  and  the 
character  display  RAM  5,  respectively.  In  the 
display  mode  the  address  switching  circuit  3  is 
connected  to  the  side  of  the  CRT  controller  2,  and 
the  contents  of  the  graphic  display  RAM  4  and  the 
character  display  RAM  5  are  read  out  therefrom  in 
succession  with  addresses  for  display  from  the 
CRT  controller  2,  displaying  a  graphic  form  and  a 
character  corresponding  to  the  data  a  and  B  on 
the  screen  of  the  display  9. 

Upon  generation  of  a  vertical  synchronizing 
signal  from  the  CRT  controller  2  at  the  end  of  one 
scanning  of  each  of  the  graphic  display  RAM  4 
and  the  character  display  RAM  5,  the  microcom- 
puter  1  shifts  to  an  interrupt  mode,  executing 
processing  shown  in  Figs.  2A  and  B. 

In  the  interrupt  mode  the  microcomputer  1 
decides  first  whether  or  not  there  is  data  to  be 
transferred  (step  S1)  and,  if  not,  completes  the 
concerned  processing.  When  the  data  to  be  trans- 
ferred  is  present,  the  microcomputer  1,  after 
clearing  the  content  of  the  data  latch  circuit  15 
(step  S2),  sets  a  counter  (not  shown)  (step  S3) 
and,  for  switching  the  address  switching  circuit  3 
to  the  side  of  the  microcomputer  1,  outputs 
switching  information  to  the  address  switching 
circuit  3  (step  S4).  In  this  case,  since  the 
abovesaid  counter  is  designed  so  that  the  time 
until  it  overflows  may  be  somewhat  shorter  than 
the  non-display  period  (the  vertical  blanking 

period),  the  counter  may  also  oe  impiementea  Dy 
software,  or  a  hardware  counter  may  also  be 
provided  outside. 

Next,  the  microcomputer  1  reads  out  from  the 
5  work  RAM  8  rewrite  data  (for  example,  graphic 

data  a'  and  character  data  3')  prepared  therein, 
and  rewrites  the  contents  of  the  corresponding 
addresses  of  the  graphic  display  RAM  4  and  the 
character  display  RAM  5  with  the  abovesaid  data 

<o  (step  S5).  During  the  transfer  of  this  data  it  is 
detected  whether  the  counter  has  overflowed  or 
not,  and  whether  the  data  ends  or  not  (steps  S6 
and  S7).  In  the  case  where  the  data  ends  before 
the  counter  overflows,  this  processing  is  finished. 

'5  When  the  counter  overflows  before  the  data  ends, 
the  data  transfer  is  at  once  stopped  and  it  is 
checked  whether  the  amount  of  data  to  be  trans- 
ferred  is  larger  or  smaller  than  was  predeter- 
mined  (step  S8). 

io  Where  the  amount  of  data  to  be  transferred  is 
small,  for  example,  when  a  part  of  a  picture  is 
modified,  even  a  data  transfer  in  the  vertical 
blanking  periods  alone  does  not  take  so  much 
time  and  does  not  adversely  affect  the  display,  so 

is  that  the  processing  is  finished  and  the  remaining 
data  is  transferred  during  the  next  interrupt.  In  the 
case  where  the  amount  of  data  to  be  transferred  is 
large,  for  instance,  when  a  picture  is  entirely 
modified,  a  data  transfer  only  in  the  vertical 

30  blanking  periods  takes  much  time  and  adversely 
affects  the  display,  so  that  the  following  pro- 
cessing  is  carried  out  to  interrupt  the  display 
period,  executing  the  data  transfer. 

That  is,  in  order  to  prevent  that  an  unnecessary 
35  picture  is  displayed  by  the  interruption  of  the 

display  period,  the  data  latch  circuit  15  is  set  first 
to  make  the  character  display  signal  and/or  the 
graphic  display  signal  a  "0"  to  cause  the  display 
control  circuit  7  to  inhibit  the  display  (step  S9)  and 

40  then  the  data  transfer  takes  place  until  the  data 
ends  (steps  S10  and  S11).  Upon  completion  of  the 
data  transfer,  the  switching  information  for 
switching  the  address  switching  circuit  3  to  the 
side  of  the  CRT  controller  2  is  output  (step  S12) 

45  and,  at  the  time  of  input  of  the  next  vertical 
synchronizing  signal,  the  data  latch  circuit  15  is 
reset  to  restart  the  display  (step  S13). 

Fig.  3  is  a  timing  chart  illustrating  the  operative 
state  of  respective  parts  of  the  device  shown  in 

so  Fig.  1.  Based  on  the  display  control  signal  from 
the  CRT  controller  2  the  display  in  the  vertical 
blanking  period  is  inhibited  by  hardware  pro- 
cessing  in  the  display  control  circuit  7  and,  in  the 
case  of  servicing  interrupts  by  vertical  synchroniz- 

55  ing  signals  V1  ,  V2,  V6  and  V7,  since  the  amount  of 
data  to  be  transferred  is  small,  the  data  is  trans- 
ferred  only  in  the  vertical  blanking  period.  In  the 
case  of  serving  an  interrupt  by  a  vertical  syn- 
chronizing  signal  V3,  since  the  amount  of  data  to 

60  be  transferred  is  large,  the  display  is  inhibited  by 
the  display  control  signal  from  the  data  latch 
circuit  15  for  two  fields  and  in  this  time  the  data 
transfer  takes  place.  At  the  time  of  input  of  the 
first  vertical  synchronizing  signal  after  completion 

65  of  the  data  transfer  the  content  of  the  data  latch 
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circuit  15  is  cleared,  thereby  restarting  the  dis- 
play. 

As  described  above,  according  to  this  embodi- 
ment,  since  the  data  transfer  only  in  the  vertical 
blanking  period,  and  the  data  transfer  using  the 
display  period  also,  are  switched  therebetween 
depending  on  the  amount  of  data  to  be  trans- 
ferred,  the  rewrite  time  does  not  increase  unlike  in 
the  case  of  the  data  transfer  utilizing  only  the 
vertical  blanking  period  and,  further,  it  is  possible 
to  prevent  flickering  of  the  picture  which  is  caused 
by  frequently  inhibiting  the  display  as  in  the  case 
of  interrupting  the  display  period  whenever  data 
to  be  transferred  remain.  Moreover,  the  data 
transfer  utilizing  the  display  period  of  several 
fields  merely  creates  such  a  visual  impression  as 
if  the  picture  disappeared  for  an  instant,  and  it  has 
substantially  no  bad  influence  on  the  recognition 
of  the  display,  but  rather  produces  the  effect  of 
facilitating  the  recognition  of  the  portion  that  has 
been  rewritten. 

The  present  invention  resides  in  data  transfer 
which  utilizes  the  vertical  blanking  period  and, 
accordingly,  various  modifications  may  be 
achieved  within  the  scope  of  such  a  concept  of  the 
invention.  For  example,  the  data  transfer  may 
always  be  effected  using  only  the  vertical  blank- 
ing  period  regardless  of  the  amount  of  data,  or 
when  data  remains,  it  may  always  be  transferred 
by  interrupting  the  display  period.  While  the 
present  invention  has  been  described  as  being 
applied  to  a  display  unit  which  provides  both 
graphic  and  character  displays,  the  invention  may 
also  be  applied  to  a  display  unit  which  displays 
only  one  of  them,  and  it  is  also  possible  to  adopt 
an  arrangement  that  provides  a  color  display. 

As  has  been  described  in  the  foregoing,  rewrite 
data  for  a  picture  memory,  prepared  in  a  work 
memory,  is  transferred  to  the  picture  memory  in 
the  vertical  blanking  period  of  the  picturre,  and  a 
continuous  data  transfer  can  be  achieved.  Accord- 
ingly,  the  hardware  arrangement,  such  as  timing 
generating  means  and  so  forth,  can  be  simplified 
as  compared  with  the  hardware  arrangement 
used  in  the  prior  art  in  which  each  read  cycle  of 
the  picture  memory  is  immediately  followed  by 
the  generation  of  a  write  cycle  for  data  transfer. 
Moreover,  in  the  case  where  the  screen  is  made 
large  and  resolution  is  raised,  the  data  transfer 
time  is  reduced  relatively  in  the  prior  art  and  a 
large  amount  of  data  to  be  transferred  exerts  a 
bad  influence  on  the  display,  but  the  present 
embodiment  is  free  from  such  problems  since  a 
minimum  transfer  time  is  ensured  by  the  time 
corresponding  to  the  vertical  blanking  period. 

It  will  be  apparent  that  many  modifications  and 
variations  may  be  effected  without  departing 
from  the  scope  of  the  novel  concepts  of  the 
present  invention. 

In  a  display  unit  data  for  rewriting  a  picture 
memory  (4  or  5)  is  prepared  in  a  work  memory  (8) 
and  the  data  is  transferred  to  the  picture  memory 
(4  or  5)  utilizing  the  vertical  blanking  period  of  the 
picture  being  displayed  on  the  screen  (9).  When 
the  amount  of  data  to  be  transferred  is  large,  the 

data  transfer  is  continued  beyond  the  vertical 
blanking  period  and  during  the  data  transfer  the 
display  on  the  screen  is  inhibited. 

5  Claims 

1.  A  display  unit  in  which  the  content  of  a 
picture  memory  is  cyclically  read  out  by  a  scan- 
ning  address  of  a  CRT  controller  to  obtain  a  video 

10  signal  when  the  display  unit  is  in  use,  comprising 
an  address  switching  circuit  for  switching  address 
outputs  of  the  CRT  controller  to  the  picture 
memory,  and  characterised  by  a  work  memory  for 
storing  data  for  rewriting  the  picture  memory, 

15  and  data  transfer  means  started  by  a  vertical 
synchronising  signal  of  the  CRT  controller  to  read 
out  the  data  from  the  work  memory  and  to 
transfer  the  data  to  the  picture  memory  in  the 
vertical  blanking  period,  the  address  outputs  of 

20  the  data  transfer  means  to  the  picture  memory 
also  being  switched  by  the  address  switching 
circuit. 

2.  A  display  unit  according  to  claim  1,  further 
comprising  means  for  deciding  whether  the 

25  amount  of  data  to  be  transferred  is  larger  than  a 
predetermined  value,  and  control  means  for  per- 
mitting  a  data  transfer  beyond  the  vertical  blank- 
ing  period  and  inhibiting  a  display  during  the  data 
transfer  when  it  is  decided  that  the  amount  of 

30  data  to  be  transferred  is  larger  than  the  predeter- 
mined  value. 

Patentanspriiche 

35  1.  Anzeigeeinheit,  bei  der  der  Inhalt  eines  Bild- 
speichers  mittels  einer  Abfrageadresse  zyklisch 
durch  eine  Katodenstrahlrohren-Steuerein- 
richtung  ausgelesen  wird,  um  ein  Videosignal  zu 
gewinnen,  wenn  die  Anzeigeeinheit  in  Betrieb  ist, 

40  mit  einer  Adressenschalteinrichtung  zum  Durch- 
schalten  von  Adressenausgangssignalen  der 
Katodenstrahlrohren-Steuereinrichtung  zu  dem 
Bildspeicher,  gekennzeichnet  durch 

—  einen  Arbeitsspeicher  zum  Speichern  von 
45  Daten  zum  Wiedereinschreiben  in  den  Bildspei- 

cher  und 
—  ein  Datenubertragungsmittel,  das  durch  ein 

Vertikalsynchronisierungssignal  der  Katoden- 
strahlrohren-Steuereinrichtung  gestartet  wird, 

so  um  die  Daten  aus  dem  Arbeitsspeicher  auszule- 
sen  und  die  Daten  in  der  Bildaustastperiode  zu 
dem  Bildspeicher  zu  ubertragen,  wobei  die 
Adressenausgangssignale  des  Daten- 
ubertragungsmittels  ebenfalls  durch  die 

55  Adressenschalteinrichtung  zu  dem  Bildspeicher 
durchgeschaltet  werden. 

2.  Anzeigeeinrichtung  nach  Anspruch  1,  die 
aufJerdem  umfalSt: 

—  ein  Mittel  zum  Entscheiden,  ob  die  zu  uber- 
60  tragende  Datenmenge  grolSer  als  ein  vorbe- 

stimmter  Wert  ist,  und 
—  ein  Steuermittel  zum  Ermoglichen  einer 

Dateniibertragung  iiber  die  Bildaustastperiode 
hinaus  und  zum  Unterdrucken  einer  Anzeige  wah- 

65  rend  der  Dateniibertragung,  wenn  entschieden 
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st,  daG  die  zu  ubertragende  Datenmenge  grolSer 
lis  der  vorbestimmte  Wert  ist. 

tevendications 
5 

1.  Une  unite  de  visualisation  dans  laquelle  le 
:ontenu  d'une  memoire  d'image  est  lu  de  facon 
:yclique  au  moyen  d'une  adresse  de  balayage 
J'un  controleur  de  tube  cathodique,  pour  obtenir 
jn  signal  video  pendant  que  I'unite  de  visualisa-  10 
ion  est  en  fonctionnement,  comprenant  un  circuit 
ie  commutation  d'adresse  pour  commuter  des 
signaux  de  sortie  d'adresse  du  controleur  de  tube 
:athodique  vers  la  memoire  d'image,  et  caracte- 
isee  par:  is 

une  memoire  de  travail  prevue  pour  I'enregis- 
xement  de  donnees  pour  la  reecriture  dans  la 
memoire  d'image,  et  des  moyens  de  transfert  de 
donnees  dont  le  fonctionnement  est  declenche 

)ar  un  signal  de  synchronisation  verticaie  au 
:ontroleur  de  tube  cathodique,  pour  lire  les  don- 
leesdansla  memoire  de  travail  et  pour  transferer 
es  donnees  vers  la  memoire  d'image  pendant  la 
jeriode  d'effacement  vertical,  le  circuit  de  com- 
mutation  d'adresse  commutant  egalement  les 
signaux  de  sortie  d'adresse  des  moyens  de  trans- 
:ert  de  donnees  qui  sont  diriges  vers  la  memoire 
1'image. 

2.  Une  unite  de  visualisation  selon  la  revendica- 
:ion  1,  comprenant  en  outre  des  moyens  destines 
i  determiner  si  la  quantite  de  donnees  a  trans- 
Brer  est  superieure  a  une  valeur  predeterminee, 
3t  des  moyens  de  commande  qui  permettent  un 
xansfert  de  donnees  au-dela  de  la  periode  d'effa- 
:ement  vertical,  et  qui  empechant  la  visualisation 
aendant  le  transfert  de  donnees,  lorsqu'il  a  ete 
determine  que  la  quantite  de  donnees  a  transferer 
§tait  superieure  a  la  valeur  predeterminee. 
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XI  
IS  THE  A M O U N T   OF  DATA 
TO  BE  T R A N S F E R R E D   L A R G E   ?  

X2   
Z X h s e  

N O  

] Y E S   ^ S 9  

S E T   DATA  L A T C H   CIRCUIT  15 

(  INHIBIT  D I S P L A Y   OF  C R T )  

DATA  T R A N S F E R  

DOES  D A T A  
END  ?  

Y E S   , S \ 2  

I N F O R M A T I O N   O U T P U T   FOR  S W I T C H I N G  

A D D R E S S   S W I T C H I N G   C I R C U I T   3  TO  T H E  
SIDE  OF  C R T   C O N T R O L L E R   2  

S I 3  

C L E A R   THE  C O N T E N T   OF  DATA  L A T C H  
CIRCUIT  15  U P O N   I N P U T   OF  THE  N E X T  
V E R T I C A L   S Y N C H R O N I Z I N G   S I G N A L  

X 3   1  | 

(  END  )  
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