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©  Data  display  arrangement  with  smooth  scrolling. 
©  A  data  display  arrangement  in  which  rows  of  characters 
are  displayed  on  a  CRT,  the  display  information  for  the 
characters  being  provided  by  stored  data  which  is  accessed 
recurrently  for  its  display  in  successive  scanning  fields. 
Scrolling  of  the  displayed  rows  of  characters  is  achieved  by 
progressively  delaying  the  start  of  the  addressing  of  the 
stored  data  relative  to  the  start  of  each  scanning  field.  By 
using  a  row  mapping  memory,  the  scrolling  principle  can  be 
extended  such  that  any  row  of  characters  can  be  displayed  at 
any  character  row  position  of  the  display.  This,  for  instance, 
enables  a  display  not  covering  the  entire  screen  to  be  readily 
centred.  Figure  3  shows  a  block  diagram  of  the  scrolling 
arrangement. 
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This  i nven t ion   r e l a t e s   to  data  d i sp lay   a r rangements   of  a  t ype  
for  d i s p l a y i n g   as  an  e n t i t y   on  the  screen  of  a  CRT  (ca thode   r a y  
tube)  or  other  r a s t e r   scan  d i sp lay   device,   a  quan t i t y   of  s t o r e d  

data  which  is  accessed  r e p e a t e d l y   for  i ts   d i sp lay   in  a  r e c u r r e n t  

cycle  of  scanning  l ines  which  are  produced  with  or  w i t h o u t  

i n t e r l a c e d   f i e ld   s c a n n i n g .  

In  a  data  d isplay   arrangement  of  the  above  type,  the  s t o r e d  

data  can  be  in  so -ca l l ed   "bit-map"  form  comprising  at  l e a s t   one 

i n f o r m a t i o n   bi t   in  respec t   of  each  of  the  p ixels   or  dots  which  a r e  

produced  on  the  screen  of  the  d i sp lay   device  by  the  s c a n n i n g  

a c t i o n .   Provided  that  the  in fo rmat ion   bi ts   for  s u c c e s s i v e   dot  rows 

of  the  d i sp l ay   are  read  out  in  the  same  l ines   of  the  scanning  c y c l e  

in  each  f i e l d ,   the  d i sp lay   is  a  s t a t i c   d i s p l a y .  

A l t e r n a t i v e l y ,   in  a  data  d i sp lay   arrangement   of  the  above 

type,  the  s tored  data  can  be  in  s o - c a l l e d   " c h a r a c t e r   based"  form.  

For  this   a l t e r n a t i v e ,   there  is  s tored  a  l i b r a r y   of  s t a n d a r d  

c h a r a c t e r   shapes  comprised  of  p a t t e r n s   of  i n fo rma t ion   b i t s ,   and  t h e  

data  for  d i sp lay   as  an  e n t i t y   is  in  d i g i t a l l y   coded  form  and  i s  

used  to  i d e n t i f y   se lec ted   c h a r a c t e r   shapes  whose  i n f o r m a t i o n   b i t s  

are  then  read  out  during  the  scanning  ac t ion   to  produce  t h e  

d i s p l a y .   The  d i sp lay   is  again  a  s t a t i c   d i sp l ay ,   provided  that   t h e  

i n f o r m a t i o n   b i t s   for  the  success ive   dot  rows  occur  in  the  same 

l ines   of  the  scanning  cycle  in  each  f i e l d .  

It  is  known  that  a  s t a t i c   d i sp lay   as  thus  produced  can  be 

" s c r o l l e d "   by  modifying  the  read  out  ope ra t i on   every  few  f i e l d s  

such  that   in fo rmat ion   b i t s   for  the  dot  rows  of  the  d i s p l a y   are  r ead  

in  p r o g r e s s i v e l y   d i f f e r e n t   scanning  l i n e s .   The  d i sp l ayed   data  can  

be  cyc led /wrapped   around  if  dot  rows  " los t "   at  the  top  of  t h e  

d i s p l a y   are  r e - i n s e r t e d   at  the  bottom.  However,  it  is  more  u s u a l  

to  p r o g r e s s i v e l y   change  the  s tored  data  as  the  s c r o l l i n g   t a k e s  

p lace .   If  the  in fo rmat ion   b i t s   for  each  dot  row  are  read  out  i n  

the  preceding   adjacent   scanning  l ine  r a the r   than  the  scanning  l i n e  

in  which  they  were  c u r r e n t l y   being  read  out,  then  smooth  s c r o l l i n g  

occurs  because  the  d i sp layed   data  is  moved  (up)  only  one  s c a n n i n g  



l i ne   every  f e w  f i e l d s .   The  s c r o l l i n g   can  be  made  hard,  or  l e s s  

smooth,  by  reading  out  the  in format ion   b i t s   for  each  dot  row  f o r  

d i s p l a y   p o s i t i o n s   which  are  not  on  ad j acen t   scanning  l ines   bu t  

which  ins tead   are  pos i t i oned   a  number  of  scanning  l ines   a p a r t .  
Where  the  s tored   data  is  in  cha rac t e r   based  form  as  ment ioned  

above,  this   hard  s c o l l i n g   can  be  on  a  c h a r a c t e r   row  basis   where  a 

c h a r a c t e r   row  is  made  up  to  a  number  of  immedia te ly   success ive   d o t  

rows.  The  speed  at  which  the  s c r o l l i n g   (smooth  or  hard)  i s  

e f f e c t e d   is  de termined  by  how  f r e q u e n t l y   the  scanning  l ines   f o r  

reading  out  the  i n fo rma t ion   bi ts   for  the  dot  rows  are  changed .  

In  a  data  d i s p l a y   arrangement  of  the  type  set  for th   above ,  

p r e s e n t l y   known  s c r o l l i n g   means  for  e f f e c t i n g   e i t h e r   smooth  or  h a r d  

s c r o l l i n g   are  r e l a t i v e l y   i n f l e x i b l e   in  that   they  r equ i r e   an  o f f s e t  

r e g i s t e r   in  which  is  s tored  an  o f f s e t   number  which  is  i n d i c a t i v e   o f  

the  d i sp l ay   o f f s e t ,   toge ther   with  an  adder  which  adds  the  s t o r e d  

o f f s e t   number  to  the  scanning  l ine  numbers  used  to  read  out  t h e  

i n f o r m a t i o n   for  the  dot  rows,  so  as  to  advance  them  r e l a t i v e   to  t h e  

a c t u a l   scanning  l i nes   in  which  the  d i s p l a y   of  the  dot  rows  o c c u r s .  

The  s tored  o f f s e t   number  is  incremented  p e r i o d i c a l l y   to  achieve  t h e  

s c r o l l i n g   e f f e c t .  

It  is  an  ob jec t   of  the  present   i n v e n t i o n   to  provide  a  

s c r o l l i n g   means  which  dispenses  with  the  need  for  an  adder  f o r  

inc rement ing   the  scanning  line  o f f s e t ,   and  which,  moreover,   is  o f  

g r e a t e r   f l e x i b i l i t y .  

According  to  the  present   i nven t ion   there   is  provided  in  a  d a t a  

d i s p l a y   ar rangement   of  the  type  set  fo r th   above  a  s c r o l l i n g  

ar rangement   by  which  displayed  data  can  be  p r o g r e s s i v e l y   s h i f t e d  

( v e r t i c a l l y )   on  the  screen  of  the  d i s p l a y   dev ice ,   which  s c r o l l i n g  

ar rangement   is  c h a r a c t e r i s e d   by  comprising  a  delay  count  r e g i s t e r  

in  which  can  be  s tored  a  delay  count  number,  a  log ic   c i r c u i t   f o r  

modifying  said  delay  count  number  p e r i o d i c a l l y ,   a  delay  c o u n t e r  

which  is  connected  to  receive  the  s tored   count  number  from  s a i d  

r e g i s t e r ,   and  which  is  also  connected  to  r ece ive   a  r e c u r r e n t   c y c l e  

of  scanning  l ine   pulses   and  is  operable   to  produce  a  s t a r t   s i g n a l  

a f t e r   a  number  of  these  pulses  co r re spond ing   to  said  count  number,  



and  a  dot  row  counter   which  is  connected  to  receive  pulses  at  t h e  

line  scan  frequency  and  is  operab le   to  produce  a  dot  row  a d d r e s s  

in  r e spec t   of  each  received  pulse  fol lowing  the  a p p l i c a t i o n   to  t h e  

dot  row  counter   of  said  s t a r t   s i g n a l ,   the  dot  row  addresses   b e i n g  

used  for  the  read  out  of  i n f o r m a t i o n   b i t s   for  the  dot  rows  of  t h e  

d i s p l a y .  

In  applying  a  s c r o l l i n g   a r rangement   according  to  the  i n v e n t i o n  

to  a  data  d i sp lay   arrangement   in  which  the  s tored  data  for  d i s p l a y  

is  in  bit-map  form,  the  dot  row  counter   would  arranged  to  provide  a  

r e c u r r e n t   cycle  of  dot  row  add re s se s   having  one  address  for  e ach  

scanning  l ine  in  the  r e c u r r e n t   cycle  of  scanning  l i n e s .  

In  applying  a  s c r o l l i n g   ar rangement   according  to  the  i n v e n t i o n  

to  a  data  d i sp lay   in  which  the  s to red   data  for  d i sp lay   is  i n  

c h a r a c t e r - b a s e d   form,  the  dot  row  counter   would  be  arranged  t o  

provide  a  r e c u r r e n t   cycle  of  dot  row  addresses   having  one 

address  for  each  scanning  l ine   in  a  group  t he r eo f ,   as  r equ i red   f o r  

the  d i sp l ay   of  a  row  of  c h a r a c t e r s ,   and  the  arrangement  would 

f u r t h e r   comprise  a  c h a r a c t e r   row  counter   connected  to  be  s t e p p e d  

one  step  for  each  cycle  of  dot  row  a d d r e s s e s ,   to  produce  a  cycle  of  

c h a r a c t e r   row  addresses   which  p e r t a i n   r e s p e c t i v e l y   to  c h a r a c t e r  

rows  for  d i sp lay   in  r e s p e c t i v e   groups  of  scanning  l i n e s ,   t h e  

s c r o l l i n g   arrangement  f u r t h e r   compris ing  a  row  map  memory  which  i s  

connected  to  rece ive   the  c h a r a c t e r   row  addresses   and  is  operable   i n  

accordance  with  i t s   memory  conten t   to  map  them  into  d i f f e r e n t  

c h a r a c t e r   row  addresses   which  p e r t a i n   to  other  cha rac t e r   rows,  s a i d  

d i f f e r e n t   c h a r a c t e r   row  addres ses   being  used  for  the  s e l e c t i o n   o f  

s tored  c h a r a c t e r s   from  which  i n f o r m a t i o n   b i t s   are  to  be  read  o u t  

for  the  d i s p l a y .  

The  row  map  memory  is  p r e f e r a b l y   a  random  access  memory  t h e  

content   of  which  can  be  modif ied  as  requi red   by  the  logic   c i r c u i t .  

The  s t a r t   of  the  delay  counter   o p e r a t i o n   in  each  s c a n n i n g  

cycle  of  the  d i sp lay   can  be  c o n t r o l l e d   by  a  " f i e ld"   sync.  p u l s e .  

In  order  that  the  i nven t ion   may  be  more  fu l ly   u n d e r s t o o d ,  

r e fe rence   wil l   now  be  made  by  way  of  example  to  the  accompanying 

drawings,   of  w h i c h : -  



Figures  1  and  2  show  d i a g r a m m a t i c a l l y   r e s p e c t i v e   known  forms 

of  s c r o l l i n g   a r r a n g e m e n t ;  

Figure  3  shows  d i ag rammat i ca l l y   a  s c r o l l i n g   a r r angemen t  

conforming  to  the  i nven t ion ,   and 

Figure  4  shows  d i ag rammat i ca l ly   a  video  d i sp lay   t e r m i n a l  

having  a  data  d i sp l ay   arrangement  in  which  a  s c r o l l i n g   a r rangement  

conforming  to  the  invent ion   can  be  embodied .  

Refer r ing   to  the  drawings,   the  known  s c r o l l i n g   a r r angemen t  

shown  in  Figure  1  is  for  a  data  d i sp lay   arrangement   in  which  t h e  

s to red   d isplay   data  is  in  bit-map  form  in  a  memory  1.  The  s t o r e d  

in fo rma t ion   b i t s   that   make  up  the  d i sp lay   data  can  be  considered  to 

be  s tored  as  a  matr ix  compr is ing  y   bit   rows  each  con ta in ing   x 

b i t s .   It  is  assumed  that  this   size  of  matr ix   s to res   a  quant i ty   of  

data  which  is  to  be  d i sp layed   as  an  e n t i t y .   A  d i sp l ay   device  2  of  

the  arrangement  is  assumed  to  be  a  c o n v e n t i o n a l   CRT  arranged  f o r  

625- l ine   i n t e r l a c e d   scanning  at  25  f i e l d s   per  second.  The  d i s p l a y  

in  each  f i e ld   can  then  be  composed  of,  say,  256  scanning  l ines  LO 

to  L255.  If  each  of  these  scanning  l ines   con ta in s   256  pixels   o r  

do ts ,   then  for  the  memory  1 ,  x  =   256  and y  =  256.  

A  s ignal   fl  of  l ine  frequency  dr ives   the  CRT  for  each  l i n e  

scan  and  a  s igna l   ff  of  f i e ld   f requency  d r ives   the  CRT  for  each 

f i e l d   scan.  A  s igna l   fd  of  dot  f requency  d r ives   a  pulse  g e n e r a t o r  

3  which  app l ies   dot  pulses  to  a  dot  counter   4  having  a  modulo-256 

count.   The  dot  counter   4  produces  a  r e c u r r e n t   cycle  of  256  do t  

addresses   DO-D255  which  are  used  to  address   the  x  =  256  b i t  

p o s i t i o n s   in  each  of  the  y  =  256  bit   rows  of  the  memory  1.  Once 

per  cycle  of  the  counter   4,  which  occurs  at  the  l ine  frequency  f l ,  

a  dot  pulse  is  appl ied   to  a  row  counter   5,  which  also  has  a  

modulo-256  cyc le ,   to  produce  a  r e c u r r e n t   count  of  256  row  a d d r e s s e s  

RO-R255.  The  s igna l   ff  synchron i ses   the  counter   5  with  t h e  

scanning  ac t ion   of  the  d i sp lay   device .   The  arrangement   a l s o  

inc ludes   an  adder  6,  an  o f f s e t   r e g i s t e r   7  and  a  logic   c i r c u i t   8 .  

Assuming  that   an  o f f s e t   number  app l ied   to  the  adder  6  from  t h e  

r e g i s t e r   7  is  i n i t i a l l y   0,  then  the  row  addresses   RO-R255  as  

produced  by  the  row  counter   5  wi l l   be  app l ied   d i r e c t l y   to  the  

memory  1  to  address   the  y  bit  rows  in  turn ,   s t a r t i n g   from  the  f i r s t  



row.  As  each  bit  row  is  being  addressed ,   al l   of  the  bit  p o s i t i o n s  

the reo f   are  being  addressed  in  turn  by  the  dot  add re s se s   DO-D255  to  

read  out  the  dot  in format ion   for  d i sp lay   by  the  d i s p l a y   device  2. 

Since  the  s i gna l s   fl  and  ff  are  used  to  drive  the  d i sp l ay   device  2, 

the  l ine  and  f ie ld   scans  will   be  in  s y n c h r o n i s a t i o n   with  the  dot  

i n f o r m a t i o n   r ead -ou t .   Thus,  bit  rows  addressed  by  row  a d d r e s s e s  

RO-R255  wi l l   have  their   i n fo rma t ion   d i sp layed   in  scanning  l i n e s  

LO-L255,  r e s p e c t i v e l y .  

However,  when  the  o f f s e t   number  applied  to  the  adder  6  from 

the  r e g i s t e r   7  is  not  0,  then  the  number  of  each  row  address   by 

which  the  memory  1  is  being  addressed  at  any  time  no  l o n g e r  

co r responds   to  the  scanning  l ine  occur r ing   at  that  time.  For  

i n s t a n c e ,   if  the  o f f se t   number  is  1,  then  row  address   RO  (+  1  =  Rl)  

w i l l   be  used  to  address  the  second  bi t   row  of  the  memory  1,  and  t h e  

dot  i n f o r m a t i o n   in  this  bit  row  wil l   be  read-out   and  d i sp layed   i n  

the  f i r s t   scanning  l ine   L0.  The  th i rd   bi t   row  is  then  read  out  by 

row  address   R1  (+  1  =  R2)  and  d i sp layed   in  the  second  scanning  l i n e  

L1,  and  so  on,  with  the  l a s t   bit  row  being  read  out  by  row  a d d r e s s  

R254  (+  1  =  R255)  and  d isp layed  in  scanning  l ine  L254.  The  do t  

i n f o r m a t i o n   contained  in  the  f i r s t   bit  row  RO  can  be  read  out  i n  

the  l a s t   scanning  l ine  L255,  or  it  can  be  " los t "   to  leave  scanning  

l ine   L255  blank,  or  it  can  be  replaced  by  new  dot  i n f o r m a t i o n   which 

is  d i sp layed   in  scanning  l ine  L255.  Under  the  c o n t r o l   of  the  l o g i c  

c i r c u i t   8,  the  o f f s e t   number  in  the  o f f s e t   r e g i s t e r   7  wil l   be  

incremented   p e r i o d i c a l l y .   Assuming  that  the  o f f s e t   number  i s  

incremented   by  l ' s ,   then  the  o f f s e t   becomes  2  when  the  f i r s t  

increment   occurs .   As  a  r e s u l t ,   for  the  f i r s t   scanning  l ine   LO  t h e  

dot  i n f o r m a t i o n   in  bit  row  RO  (+  2  =  R2)  is  now  read  out  and 

d i s p l a y e d ,   for  the  next  scanning  l ine   Ll  the  dot  i n f o r m a t i o n   in  b i t  

row  Rl  (+  2 =  R3)  is  read  out  and  d i s p l a y e d ,   and  so  on.  Thus,  by 

inc remen t ing   the  o f f se t   number  p e r i o d i c a l l y ,   the  v i s u a l   e f f ec t   of 

s c r o l l i n g   the  d isplayed  data  is  achieved.   An  o f f s e t   increment  of  1 

as  desc r ibed   above  will   produce  a  smooth  s c r o l l ,   the  speed  of  which 

is  determined  by  the  frequency  at  which  inc rement ing   occurs .   For 

i n s t a n c e ,   an  increment  every  5  f i e l d   scans  ( i . e .   every  100ms)  w i l l  



r e s u l t   in  a  slow  s c r o l l .   It  will   be  apparent   that  the  s c r o l l i n g  

can  be  made  less  smooth  by  i n c r e a s i n g   the  o f f s e t   i n c r e m e n t .  

The  other  known  s c r o l l i n g   arrangement  shown  in  Figure  2,  i s  

for  a  data  d i sp lay   arrangement   in  which  the  s tored  d i sp lay   data  i s  

c h a r a c t e r   based.  In  th is   i n s t a n c e ,   the  data  for  d i sp l ay   as  an 

e n t i t y   is  in  a  d i g i t a l l y   coded  form  stored  in  a  d i s p l a y   memory  9 

and  is  read  out  in  synchronism  with  the  scanning  ac t ion   of  a  CRT 

d i sp l ay   device  10,  which  is  dr iven  by  line  and  f i e l d   f r e q u e n c y  

s igna l s   fl  and  ff,  to  address   a  cha rac t e r   memory  11  which  c o n t a i n s  

dot  in format ion   for  a  p l u r a l i t y   of  c h a r a c t e r s   which  are  a v a i l a b l e  

for  d i sp lay .   The  c h a r a c t e r s   are  defined  by  s e l e c t e d   dots  of  a  d o t  

matrix  which  c o n s t i t u t e s   a  c h a r a c t e r   format  for  the  c h a r a c t e r s .  

For  i n s t a n c e ,   the  c h a r a c t e r   format  can  be  a  12  x  10  dot  m a t r i x  

comprising  10  dot  rows  of  12  dots  each,  with  the  dot  rows  b e i n g  

intended  for  d i sp lay   on  groups  of  10  scanning  l i n e s ,   each  such  

group  having  40  c h a r a c t e r   p o s i t i o n s   12  dots  wide  to  form  a 

c h a r a c t e r   row.  There  may  be  24  cha r ac t e r   rows.  The  address ing   o f  

the  memories  9  and  11  for  the  cha r ac t e r   d i sp l ay   (when  there  is  no 

s c r o l l i n g )   would  be  so  o rganised   that  for  each  row  of  c h a r a c t e r s   t o  

be  d i sp l ayed ,   a l l   the  c h a r a c t e r s   of  the  row  are  b u i l t   up  s c a n n i n g  

l i n e - b y - s c a n n i n g   l ine  as  a  whole  one  dot  row  for  each  c h a r a c t e r   i n  

success ion ,   and  the  rows  of  c h a r a c t e r s   are  b u i l t   up  in  s u c c e s s i o n .  

Thus,  for  the  f i r s t   scanning  l ine  in  each  group  (of  10),  t h e r e  

would  be  suppl ied  by  the  memories  9  and  11  the  dot  i n fo rma t ion   from 

the  f i r s t   dot  row  for  the  f i r s t   cha r ac t e r   of  the  row  of  c h a r a c t e r s ,  

then  the  dot  i n fo rma t ion   from  the  f i r s t   dot  row  for  the  second 

c h a r a c t e r   of  the  row  of  c h a r a c t e r s ,   and  so  on  for  the  s u c c e s s i v e  

c h a r a c t e r s   of  the  row.  For  the  second  scanning  l ine   of  the  g roup  

the  dot  in format ion   from  the  second  dot  row  for  each  c h a r a c t e r   of 

the  row  would  be  suppl ied   in  turn,   and  so  on  for  the  r e m a i n i n g  

scanning  l ines   of  the  g r o u p .  

For  the  address ing   of  the  memories  9  and  11,  there   is  p r o v i d e d  

a  pulse  counting  chain  compris ing  a  number  of  coun te r s   12,  13,  14 

and  15  which  is  fed  by  dot  pulses  of  f requency  fd  from  a  p u l s e  

gene ra to r   16.  The  f i r s t   counter   12  is  a  modulo-12  column  c o u n t e r  



which  produces  column  addresses   CO  to  C11  that   are  used  to  add res s  

the  twelve  dot  columns  of  the  c h a r a c t e r   mat r ices   in  the  c h a r a c t e r  

memory  11.  The  counter  13,  which  rece ives   a  s tepping  pulse  once 

per  cycle  of  the  counter  12,  is  a  modulo-40  c h a r a c t e r   counter  t h a t  

produces  c h a r a c t e r   p o s i t i o n   addresses   PO  to  P39  which  i d e n t i f y   the 

40  c h a r a c t e r   pos i t i ons   of  a  c h a r a c t e r   row.  These  addresses   a r e  
used  in  con junc t ion   with  c h a r a c t e r   row  addresses   RO'  to  R23'  (to  be 

c o n s i d e r e d )   to  read  out  the  c h a r a c t e r   codes  from  the  d i sp l ay   memory 
9  to  address   the  cha rac t e r   ma t r i ces   in  the  c h a r a c t e r   memory  11.  

The  counter   14,  which  r ece ives   a  s tepping  pulse  once  per  cycle  of  

the  counter   13,  is  a  modulo-10  row  counter  that   produces  dot  row 

a d d r e s s s   DRO  to  DR9  that  correspond  to  success ive   groups  of  t e n  

l ine   scanning  pulses  of  the  d i sp l ay   device  10.  The  counter   14 

r e c e i v e s   the  f i e ld   sync:  s igna l   ff  to  synchronise   it   with  t h e  

scanning  ac t ion   of  the  d i s p l a y   device  10.  As  wi l l   be  d e s c r i b e d ,  

the  dot  row  addresses   DRO  to  DR9  are  modified  to  provide  dot  row 

a d d r e s s e s   DRO'to  DR9'  which  are  used  to  address  the  ten  bit  rows  of 

the  c h a r a c t e r   mat r ices   in  the  c h a r a c t e r   memory  11.  The  counter   15, 

which  r ece ives   a  s tepping  pulse  once  per  cycle  of  the  counter   14, 

is  a  modulo-24  row  counter  that   produces  c h a r a c t e r   row  addresses   RO 

to  R23.  These  charac te r   row  addresses   are  modified  (as  wil l   be 

d e s c r i b e d )   to  provide  the  addresses   RO'  to  R23'  which  correspond  t o  

the  c h a r a c t e r   rows  and,  as  a f o r e s a i d ,   are  appl ied  to  the  d i s p l a y  

memory  9.  The  combination  of  the  c h a r a c t e r   p o s i t i o n   addresses   PO 

to  P39  and  the  cha r ac t e r   row  addresses   RO'  to  R23'  serve  t o  

i d e n t i f y   a l l   the  d i g i t a l   codes  in  the  d i sp lay   memory  9.  The 

counte r   15  is  also  synchronised   by  the  s ignal   ff  with  the  scanning  

a c t i o n   of  the  d i sp lay   d e v i c e .  

In  order  to  produce  s c r o l l i n g   of  the  d i sp layed   data ,   two 

adders   17  and  18 with  r e s p e c t i v e   o f f s e t   r e g i s t e r s   19  and  20  a r e  

p rov ided .   A  logic  c i r c u i t   21  c o n t r o l s   the  inc rement ing   of  o f f s e t  

numbers  in  the  r e g i s t e r s   19  and  20.  Because  the  d i sp l ay   i s  

c h a r a c t e r   based  and  comprises  c h a r a c t e r   rows  made  up  of  bi t   rows  on 

r e s p e c t i v e   groups  of  scanning  l i n e s ,   the  o f f s e t   numbers  which  a r e  

provided  for  the  s c r o l l i n g   func t ion   are  on  a  combined  bi t   r o w / l i n e  



and  row  basis ,   r a the r   than  on  a  cont inuous   l ine  basis   as  in  F i g u r e  

1.  A  line  o f f se t   number  of  from  zero  to  10  l i nes   can  be  fed  to  t h e  

adder  17  from  the  r e g i s t e r   19.  Assuming,  for  example,  an  i nc r emen t  

of  1,  then  the  o f f s e t   number  in  the  r e g i s t e r   19  wil l   be  i nc r emen ted  

by  one,  10  times,  to  p r o g r e s s i v e l y   s c r o l l   a  c h a r a c t e r   row  into  t h e  

space  occupied  by  the  preceding   c h a r a c t e r   row  in  the  d i sp lay .   The 

incremented  dot  row  addres ses   DRO'  to  DR9'  are  used  to  address  t h e  

c h a r a c t e r   memory  11  and  once  per  cycle  the reof   the  row  counter   15 

is  stepped  one  step  to  i n t roduce   the  next  c h a r a c t e r   row  address  to  

the  d isp lay   memory  9.  A l t e r n a t i v e l y   or  a d d i t i o n a l l y ,   the  row 

addresses   RO  to  R23  can  be  incremented  (to  provide  the  a d d r e s s e s  

RO'  to  R023')  by  the  adder  18  in  accordance  with  o f f s e t   numbers 

appl ied   from  the  r e g i s t e r   20.  It  wil l   be  apparent   that  an 

o f f s e t   number  which  is  incremented   by  1  p e r i o d i c a l l y   will   s c r o l l  

the  d isplay  a  c h a r a c t e r   row  at  a  time  ( i . e .   a  hard  s c r o l l ) .   As  i n  

Figure  1,  the  speed  at  which  the  o f f s e t   numbers  are  i n c r e m e n t e d  

determines   the  speed  at  which  the  d i s p l a y  i s   s c r o l l e d .   Also,  as  i n  

Figure  1,  the  d i sp l ay   ( c h a r a c t e r   rows)  s c r o l l e d   out  of  the  d i s p l a y  

at  the  top  can  be  r e - d i s p l a y e d   at  the  bottom  or  replaced  by  new 

d i sp l ay   d a t a .  

The  s c r o l l i n g   a r rangement   according  to  the  inven t ion   shown  i n  

Figure  3,  is  equ iva l en t   to  that   shown  in  Figure   2  in  that  it  i s  

adapted  for  s c r o l l i n g   a  c h a r a c t e r   based  d i s p l a y .   For  the  sake  of 

convenience  in  d e s c r i p t i o n ,   some  c i r c u i t   elements  in  Figure  3  have  

the  same  re ference   numbers  as  the  co r responding   c i r c u i t   elements  i n  

Figure  2.  The  arrangement   of  Figure  3  d i f f e r s   from  the  a r r angemen t  

of  Figure  2  in  that   the  adders  (17,  18)  and  a s s o c i a t e d   r e g i s t e r s  

(19,  20)  have  been  r ep laced   by  a  delay  counter   22,  a  delay  count  

r e g i s t e r   23  and  a  row  mapping  memory  24.  The  dot  row  counter  14  i s  

d r iven ,   as  in  Figure  2,  to  produce  the  dot  row  addresses   DRO  t o  

DR9.  However,  the  response  of  the  counter   14  is  now  under  t h e  

con t ro l   of  a  s t a r t   pulse  SP  from  the  delay  counte r   22.  A  p u l s e  

produced  once  per  cycle  of  the  counter   13  (or  e q u i v a l e n t l y   t h e  

l ine  frequency  s igna l   fl)  is  appl ied   to  the  delay  counter   22  which 

is  set  to  count  a  number  of  these  pulses  before   producing  the  s t a r t  



pulse  SP.  The  s e t t i n g   of  the  counter   22  is  determined  by  a  count  

number  fed  to  the  r e g i s t e r   23  by  the  logic  c i r c u i t   21.  The  s t a r t  

of  the  ope ra t ion   of  the  counter   14  is  t h e r e f o r e   in  this   i n s t a n c e  

simply  delayed  for  a  number  of  dot  row  (or  scanning  l ine)   p e r i o d s .  

This  count  number  is  p r o g r e s s i v e l y   incremented  in  the  r e g i s t e r   23 

by  the  logic  c i r c u i t   21  to  produce  the  s c r o l l i n g   e f f e c t .   Also,  a s  

in  Figure  2,  the  counter   15  is  stepped  one  step  once  per  cycle  of 

the  counter   14.  The  c h a r a c t e r   row  addresses   RO  to  R23  are  now  u sed  

to  address  the  mapping  memory  24 .  

In  this   memory  24  is  s tored  mapping  data  by  which  each  of  t h e  

c h a r a c t e r   row  addresses   RO  to  R23  can  be  "mapped"  so  as  to  p e r t a i n  

to  any  c h a r a c t e r   row.  This  provides   a  good  degree  of  f l e x i b i l i t y  

in  the  address ing   of  c h a r a c t e r   codes  in  the  d i s p l a y   memory  9,  so 

that   any  row  of  c h a r a c t e r s ,   as  s t o red ,   can  be  d i sp layed   in  any 
c h a r a c t e r   row  on  the  d i sp lay   device .   Thus,  not  only  t r a d i t i o n a l  

s c r o l l i n g ,   but  also  other  c h a r a c t e r   row  p o s i t i o n i n g   can  be 

ach ieved .   One  advantage  of  this   is  that   d i sp lay   data  which  does 

not  f i l l   the  e n t i r e   d i sp l ay   screen  can  be  e a s i l y   c e n t r e d .  

P r e f e r a b l y ,   the  memory  24  is  a  random  access  memory,  so  that  t h e  

mapping  data  t h e r e i n   can  be  varied  as  requi red   by  the  logic  c i r c u i t  

21.  The  broken  l ine  25  s i g n i f i e s   this   p r e f e r e n c e  

It  wil l   be  apparent   that  the  inven t ion   can  also  r ead i ly   be 

appl ied   to  a  s c r o l l i n g   arrangement  for  data  s to red   in  b i t -map  

form.  For  this  a p p l i c a t i o n ,   the  arrangement  of  Figure  1  would  be 

modified  by  r ep l ac ing   t he  adde r   6  and  o f f s e t   r e g i s t e r   7,  with  a 

delay  counter  (22)  and  a  delay  count  r e g i s t e r   (23) .   The  s t a r t   o f  

the  dot  row  counter   (5)  would  then  be  dependent  on  a  s t a r t   p u l s e  

(SP)  from  the  delay  counter ,   as  in  the  ar rangement   of  Figure  3.  No 

mapping  memory  would  be  r e q u i r e d .  

The  video  d i sp l ay   t e rmina l   shown  d i a g r a m m a t i c a l l y   in  Figure  4 

has  a  data  d i sp lay   arrangement  in  which  a  s c r o l l i n g   a r r angemen t  

according  to  the  i nven t ion   can  be  embodied.  This  data  d i s p l a y  

arrangement   is  for  d i sp l ay ing   data  r e p r e s e n t e d   by  d i g i t a l   codes ,  

the  d i sp layed   data  being  composed  of  d i s c r e t e   c h a r a c t e r s   the  shapes  

of  which  are  defined  by  s e l e c t e d   dots  of  a  dot  matrix  which 



c o n s t i t u t e s   a  cha rac t e r   format  for  the  c h a r a c t e r s .   This  v ideo  

d i sp lay   terminal   can  be  provided  in  a  data  d isplay  system  which  i s  

used  in  conjunct ion   with  te lephone  data  se rv ices   that  offer   a 

te lephone  subsc r ibe r   having  the  t e rmina l   at  his  premises  t h e  

f a c i l i t y   of  access  over  the  publ ic   te lephone  network  to  d a t a  

sources  from  which  data  can  be  s e l e c t e d   and  t r a n s m i t t e d   i n  

d i g i t a l l y   coded  form  to  the  s u b s c r i b e r ' s   premises  for  d i sp lay   on  a 

t e l e v i s i o n   r ece ive r .   Examples  of  such  te lephone  data  s e rv i ces   a r e  

the  B r i t i s h   and  German  v ideo tex   s e r v i c e s   P r e s t e l   and 

B i l d s c h i r m t e x t .  

The  video  d isplay   t e rmina l   comprises  a  modem  26  by  which  t h e  

te rminal   has  access  over  a  t e l ephone   l ine   27  (e .g .   via  a  s w i t c h e d  

publ ic   telephone  network)  to  a  data  source  28.  A  logic   and 

processor   c i r c u i t   29  provides   the  s i g n a l s   necessary   to  e s t a b l i s h  

the  te lephone  connect ion  to  the  data  source  28.  The  c i r c u i t   29 

also  forms  part  of  a  decoder  for  r e c e i v i n g   and  p rocess ing   s e r i a l  

data  from  the  telephone  l ine   27.  A  command  keypad  30  provides   u s e r  

con t ro l   i n s t r u c t i o n s   to  the  c i r c u i t   29.  A  commmon  a d d r e s s / d a t a   bus 

31  i n t e r c o n n e c t s   the  c i r c u i t   29  with  a  d i sp lay   memory  32  and  a 

c h a r a c t e r   memory  33.  Under  the  c o n t r o l   of  the  c i r c u i t   29,  d i g i t a l  

codes  derived  from  the  s e r i a l l y   r ece ived   data  r e p r e s e n t i n g  

c h a r a c t e r s   for  d i sp lay   are  p a r a l l e l - l o a d e d   onto  the  data  bus  31  and 

ass igned  to  an  a p p r o p r i a t e   l o c a t i o n   in  the  d isp lay   memory  32 .  

T h e r e a f t e r ,   address ing   means  in  the  c i r c u i t   29  accesses   the  d i s p l a y  

data  s tored  in  the  d i sp lay   memory  32  and  uses  it  to  a d d r e s s  

s e l e c t i v e l y   the  cha r ac t e r   memory  33  to  produce  c h a r a c t e r   d o t  

i n fo rma t ion .   Shift   r e g i s t e r s   34  r e ce ive   this  c h a r a c t e r   d o t  

i n fo rma t ion   and  use  it  to  dr ive  a  colour  look-up  t ab le   35  t o  

produce  therefrom  d i g i t a l   colour  codes  which  are  appl ied  to  a 

d i g i t a l - t o - a n a l o g u e   c o n v e r t e r   36.  The  output  s igna l s   from  t h e  

conve r t e r   36  are  the  R,  G,  B  c h a r a c t e r   genera t ing   s igna l s   r e q u i r e d  

for  d r iv ing   a  t e l e v i s i o n   r e c e i v e r   37  to  d i sp lay   on  the  s c r e e n  

thereof   the  c h a r a c t e r s   r e p r e s e n t e d   by  the  d i sp lay   data .   There  i s  

also  provided  a t t r i b u t e   logic   38  which  conta ins   con t ro l   d a t a  

r e l a t i n g   to  d i f f e r e n t   d i sp lay   a t t r i b u t e s ,   such  as  " f l a s h i n g " ,  



" u n d e r l i n i n g " ,   and  "colour  choice" .   Data  which  i d e n t i f i e s   the  

va r ious   a t t r i b u t e s   to  be  appl ied  to  d isplayed  c h a r a c t e r s   i s  

inc luded   in  the  received  data  and  stored  in  the  d i sp l ay   memory  32 

along  with  the  c h a r a c t e r   data .   The  c i r c u i t   29  is  r espons ive   to  t he  

s tored   a t t r i b u t e   data  in  the  d i sp lay   memory  32  to  i n i t i a t e   t h e  

r e l e v a n t   a t t r i b u t e   con t ro l   by  the  a t t r i b u t e   logic  38,  as  t h e  

c h a r a c t e r s   are  d i s p l a y e d ,   to  implement  the  a t t r i b u t e ( s )   c o n c e r n e d .  

A  timing  c i r c u i t   39  provides  the  timing  cont ro l   for  the  d a t a  

d i s p l a y   a r r a n g e m e n t .  



1.  In  a  data  d i sp lay   arrangement  for  d i sp l ay ing   as  an  e n t i t y  

on  the  screen  of  a  r a s t e r   scan  d i sp lay   device ,   a  quan t i t y   of  s t o r e d  

data  which  is  accessed   r epea ted ly   for  i ts   d i sp l ay   in  a  r e c u r r e n t  

cycle  of  scanning  l i n e s ,   a  s c r o l l i n g   arrangement  by  which  d i s p l a y e d  

data  can  be  p r o g r e s s i v e l y   sh i f t ed   ( v e r t i c a l l y )   on  the  screen  of  t he  

d i sp lay   device ,   which  s c r o l l i n g   arrangement  is  c h a r a c t e r i s e d   by 

comprising  a  delay  count  r e g i s t e r   in  which  can  be  s tored  a  d e l a y  

count  number,  a  log ic   c i r c u i t   for  modifying  said  delay  count  number 

p e r i o d i c a l l y ,   a  delay  counter  which  is  connected  to  rece ive   t h e  

s tored  count  number  from  said  r e g i s t e r ,   and  which  is  also  connec t ed  

to  rece ive   a  r e c u r r e n t   cycle  of  scanning  l ine   pulses  and  i s  

operable   to  produce  a  s t a r t   s ignal   a f t e r   a  number  of  these  p u l s e s  

cor responding   to  said  count  number,  and  a  dot  row  counter   which  i s  

connected  to  r e ce ive   pulses  at  the  l ine  scan  frequency  and  i s  

operable   to  produce  a  dot  row  address   in  r e spec t   of  each  r e c e i v e d  

pulse  fo l lowing   the  a p p l i c a t i o n   to  the  dot  row  counter   of  s a i d  

s t a r t   s i g n a l ,   the  dot  row  addresses   being  used  for  the  read  out  o f  

i n fo rma t ion   b i t s   for  the  dot  rows  of  the  d i s p l a y .  

2.  A  s c r o l l i n g   arrangement  as  claimed  in  Claim  1,  in  a  d a t a  

d i sp lay   ar rangement   in  which  the  s tored  data  for  d i sp lay   is  i n  

bit-map  form,  c h a r a c t e r i s e d   in  that  the  dot  row  counter   is  a r r a n g e d  

to  provide  a  r e c u r r e n t   cycle  of  dot  row  addresses   having  one 

address   for  each  scanning  l ine  in  the  r e c u r r e n t   cycle  of  s c a n n i n g  

l i n e s .  

3.  A  s c r o l l i n g   arrangement  as  claimed  in  Claim  1,  in  a  d a t a  

d i sp l ay   ar rangement   in  which  the  s tored  data  for  d i sp lay   is  i n  

c h a r a c t e r   based  form,  c h a r a c t e r i s e d   in  that   the  dot  row  counter   i s  

arranged  to  provide  a  r e c u r r e n t   cycle  of  dot  row  addresses   hav ing  

one  address  for  each  scanning  l ine   in  a  group  t h e r e o f ,   as  r e q u i r e d  

for  the  d i sp l ay   of  a  row  of  c h a r a c t e r s ,   and  the  arrangement  f u r t h e r  

comprises  a  c h a r a c t e r   row  counter  connected  to  be  stepped  one  s t e p  

for  each  cycle  of  dot  row  add re s se s ,   to  provide  a  cycle  of  

c h a r a c t e r   row  add re s se s   which  p e r t a i n   r e s p e c t i v e l y   to  c h a r a c t e r  

rows  for  d i sp l ay   in  r e s p e c t i v e   groups  of  scanning  l i n e s ,   t h e  



s c r o l l i n g   arrangement  f u r t h e r   comprising  a  row  map  memory  which  i s  

connected  to  rece ive   the  c h a r a c t e r   row  addresses   and  is  operable   i n  

accordance  with  i ts  memory  content   to  n-ap  them  into  d i f f e r e n t  

c h a r a c t e r   row  addresses   which  pe r t a in   to  other  c h a r a c t e r   rows,  s a i d  

d i f f e r e n t   c h a r a c t e r   row  addresses   being  used  for  the  s e l e c t i o n   of  

s tored  c h a r a c t e r s   from  which  informat ion   b i t s   are  to  be  read  o u t  

for  the  d i s p l a y .  

4.  A  s c r o l l i n g   arrangement   as  claimed  in  Claim  3 ,  

c h a r a c t e r i s e d   in  that  the  row  map  memory  is  a  random  access  memory 
the  content   of  which  can  be  modified  as  r equ i red   by  the  l o g i c  

c i r c u i t .  

5.  A  s c r o l l i n g   arrangement   as  claimed  in  Claim  3  or  Claim  4 ,  

c h a r a c t e r i s e d   in  that   the  c h a r a c t e r   row  counter   is  also  connec t ed  

to  rece ive   the  s t a r t   s igna l   from  the  delay  c o u n t e r .  

6.  A  s c r o l l i n g   arrangement   as  claimed  in  any  p r e c e d i n g  

Claim,  c h a r a c t e r i s e d   in  that  the  delay  counter   o p e r a t i o n   in  e ach  

scanning  cycle  of  the  d i s p l a y   is  synchronised  by  a  ( f i e l d )  

synchron i s ing   s ignal   for  the  d i sp l ay   d e v i c e .  

7.  A  data  d i sp l ay   arrangement  embodying  a  s c r o l l i n g  

arrangement   according  to  any  preceding  Cla im.  
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