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BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p i c t u r e  

p r o c e s s i n g   s y s t e m ,   p a r t i c u l a r l y   to   a  m e t h o d   f o r  

d i s p l a y i n g   p i c t u r e   image   d a t a   s t o r e d   in  a  p i c t u r e   i m a g e  

memory  in  t h e   c a s e   of  d i s p l a y i n g   t h e   d a t a   on  m o n i t o r i n g  

means   of  d i s p l a y   means   such   as  CRT  ( c a t h o d   r ay   t u b e ) ,  

c r y s t a l   l i q u i d ,   p l a s m a   e t c .  

In  t h e   c a s e   of  u s i n g   a  p i c t u r e   image   p r o c e s s i n g  

m e a n s ,   t h e r e   a r e   many  c a s e s   in  w h i c h   q u a n t i t i e s   o f  

i n f o r m a t i o n   to   be  p r o c e s s e d   a r e   l a r g e r   t h a n   the   n u m b e r  

of  p i x e l s ,   and  a c c o r d i n g l y ,   so  as  to   m a t c h   w i t h   s u c h  

c o n d i t i o n s   f r e q u e n t l y   t h e r e   o c c u r   c a s e s   in  w h i c h   m e m o r y  

means   f o r   d i s p l a y i n g   t h e   p i c t u r e   i m a g e s   m u s t   h a v e  

s u f f i c i e n t   c a p a c i t i e s   c a p a b l e   of  s t o r i n g   t h e   number   o f  

p i x e l s   of  t h e   m o n i t o r i n g   m e a n s .  

For   e x a m p l e ,   in  a  g e n e r a l   c a s e   t h e   p i c t u r e   i m a g e  

p r o c e s s i n g   means   is  a d a p t e d   t h a t   a  memory  means   f o r  

d i s p l a y i n g   h a v i n g   f o u r   t i m e s   of  c a p a c i t y   l a r g e r   t h a n  

t h e   number   o f  p i x e l s   of  a  m o n i t o r i n g   m e a n s   is  p r o v i d e d ,  

and  in  u s u a l   o n l y   one  f o u r t h   of  c a p a c i t y   a r e a   of  t h e  

memory  means   is  d i s p l a y e d   to  p e r f o r m   v a r i o u s  

p r o c e s s i n g .   Among  many  k i n d s   of  p r o c e s s i n g   t h e r e   a r e  



some  c a s e s   in  w h i c h   q u a n t i t y   of  i n f o r m a t i o n   to   b e  

p r o c e s s e d   may  be  c o m p l e t e d   o n l y   one  p i c t u r e   p l a n e   o f  

t h e   m o n i t o r i n g   m e a n s ,   and  in  o t h e r   c a s e s   q u a n t i t i e s   o f  

i n f o r m a t i o n   to   be  p r o c e s s e d   a r e   r a n g e d   o v e r   t h e   w h o l e  

p i c t u r e   i m a g e s .  

In  t h e   l a t t e r   c a s e s ,   g e n e r a l l y ,   e v e n   i f   a d d r e s s e s  

a r e   c h a n g e d ,   p a r t s   of  t h e   p i c t u r e   i m a g e   a r e  

s e q u e n t i a l l y   d i s p l a y e d ,   h o w e v e r ,   t h e   w h o l e   p i c t u r e  

i m a g e   can  n o t   be  g r a s p e d ,   so  t h a t   t h e r e   a r e   some  c a s e s  

in  w h i c h   a p p r o p r i a t e   p r o c e s s i n g   can  n o t   be  c a r r i e d   o u t .  

In  o r d e r  t o   a v o i d   t h e   a b o v e   d e s c r i b e d   i n c o n v e n i e n c e ,   i t  

i s   d e s i r e d   t h a t   t h e   p i c t u r e   i m a g e   in  t h e   d i s p l a y i n g  

m e m o r y   is   d i s p l a y e d   on  a  m o n i t o r i n g   m e a n s   in  a  r e d u c e d  

f o r m   so  t h a t   t h e   p i c t u r e   p r o c e s s i n g   may  be  p r o m p t l y   a n d  

e x a c t l y   p e r f o r m e d   and  so  t h a t   t h e   w h o l e   p i c t u r e   i m a g e  

may  be  g r a s p e d   a t   a  g l a n c e .  

A  s i m p l e   m e t h o d   f o r   d i s p l a y i n g   a  r e p r o d u c e d  

p i c t u r e   on  a  r e d u c e d   p i c t u r e   i m a g e   d i s p l a y   m o n i t o r i n g  

m e a n s   f r o m   p i c t u r e   i m a g e   d a t a   s t o r e d   in  a  memory  m e a n s  

so  t h a t ,   i n  g e n e r a l ,   t h e   p i c t u r e   i m a g e   may  be  d i s p l a y e d  

a n d / o r   r e p r o d u c e d   i s   t o   t h i n   o u t   r e a d i n g   a d d r e s s e s   f r o m  

t h e   memory   m e a n s .  

H o w e v e r ,   in  t h e   memory  m e a n s   u s e d   f o r   a  d i s p l a y   o f  

t h e - m o n i t o r i n g   m e a n s ,   an  a c c e s s  t i m e   T  o f  t h e   m e m o r y  

m e a n s   i s   l o n g e r   t h a n  a   t i m i n g   t  f o r   d i s p l a y i n g   o n e  

p i x e l   ( p i c t u r e   e l e m e n t )   d a t a   on  t h e   m o n i t o r i n g   m e a n s ,  

so  t h a t   b y  o b t a i n i n g   an  i n t e g e r   N  w h i c h   s a t i s f i e s   t  x   N 

£  T r   w r i t i n g   e a c h   of   d a t a   of  N  p i x e l s   b e i n g   a r r a n g e d   i n  



t i m e   s e r i e s   i n t o   t h e   memory  means   in  p a r a l l e l ,   r e a d i n g  

t h e   d a t a   of  N  p i x e l s   in  p a r a l l e l   ou t   of  t h e   m e m o r y  

m e a n s ,   and  a s s e m b l i n g   them  in  s e r i e s   a c c o r d i n g   to   t h e  

o r i g i n a l   t i m e   s e r i e s   w i t h i n   t i m e   d u r a t i o n   of  t  x  N,  t h e  

d a t a   a r e   s u p p l i e d   to   t h e   m o n i t o r i n g   means   as  a  u s u a l  

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

In  o r d e r   to   o b t a i n   a  r e d u c e d   p i c t u r e   image   of  a  

h a l f   s i z e   of  t h a t   of  t h e   o r i g i n a l   p i c t u r e   as  t h e  

p i c t u r e   image   f o r   t h e   d i s p l a y   of  t he   m o n i t o r i n g   m e a n s ,  

as  shown  in  F i g .   2  by  o b l i q u e   l i n e s ,   d a t a   mus t   b e  

t h i n n e d   o u t   e v e r y   o t h e r   one  p i x e l   in  t h e   h o r i z o n t a l  

d i r e c t i o n .   To  c a r r y   ou t   t he   a b o v e   d e s c r i b e d   t h i n n i n g  

o u t   p r o c e s s i n g   two  m e t h o d s   have   b e e n   p r o p o s e d .  

The  f i r s t   one  among  t he   m e t h o d s   is  a  m e t h o d   i n  

w h i c h   a  d i s p l a y   memory  means   w h i c h   has  a  s h o r t   a c c e s s  

t i m e   is  a c c e s s e d   by  a  h a l f   p e r i o d   of  u s u a l   r e a d i n g   o u t  

p e r i o d ,   d a t a   f o r   2N  p i x e l s   a r e   r e a d   ou t   in  a  p e r i o d ,  

when  p a r a l l e l / s e r i a l   c o n v e r s i o n   ( h e r e i n a f t e r ,   r e f e r   t o  

P /S   c o n v e r s i o n )   is   c a r r i e d   o u t ,   u n n e c e s s a r y   d a t a   a r e  

t h i n n e d   o u t   so  t h a t   f o r   one  p e r i o d   e v e r y   o t h e r   d a t a   m a y  

be  t h o s e   of  t h e   p i x e l s   of  N. 

The  s e c o n d   m e t h o d ,   i . e . ,   t h e   r e m a i n i n g   m e t h o d ,   i s  

a  m e t h o d   in  w h i c h   two  d i s p l a y   m e m o r i e s   w h i c h   s t o r e  

p i c t u r e   image   d a t a   i n t o   t he   i d e n t i c a l   a d d r e s s e s   a r e  

p r o v i d e d .   In  t h e   m e t h o d   f rom  one  of  t h e   m e m o r i e s ,   f o r  

e x a m p l e ,   a  c e r t a i n   a d d r e s s   is  r e a d   ou t   as  t h e   LSB  ( t h e  

l o w e s t   s i g n i f i c a n t   b i t )   [0]  and  s i m u l t a n e o u s l y   as  t h e  

n e x t   a d d r e s s   ( f o r   e x a m p l e ,   an  a d d r e s s   of  t h e   LSB  b e i n g  



" 1 " )   t h e   a d d r e s s   is  r e a d   o u t   of  t h e   o t h e r   m e m o r y ,   a n d  

u n n e c e s s a r y   d a t a   a r e   t h i n n e d   o u t   so  t h a t   t h o s e   r e a d   o u t  

d a t a   of   2N  p i x e l s   may  be  d a t a   of  N  p i x e l s   a t   P / S  

c o n v e r s i o n   t i m e .  

H o w e v e r ,   in  t h e   a b o v e   d e s c r i b e d   t h e   f i r s t   m e t h o d ,  

i t   i s   r e q u i r e d   to   h a v e   a  memory  e l e m e n t ( s )   h a v i n g   s h o r t  

a c c e s s   t i m e   w h i c h   r e s u l t s   in  r i s i n g   p r i c e .  

In  t h e   s e c o n d   m e t h o d ,   i t   is   a l s o   n e c e s s a r y   to   b e  

p r o v i d e d   w i t h   a  p l u r a l i t y   of  d i s p l a y   memory   m e a n s .  

T h u s ,   t h i s   s e c o n d   m e t h o d   i s   v e r y   u n e c o n o m i c a l .   I n  

a d d i t i o n ,   to   o b t a i n   a  r e d u c e d   p i c t u r e   i m a g e   of  o n e  

f o u r t h   of  t h e   o r i g i n a l   p i c t u r e   or  t h a t   of   one   e i g h t h   o f  

t h e   o r i g i n a l   p i c t u r e   is   l e s s   e c o n o m i c a l   t h a n   o b t a i n i n g  

a  r e d u c e d   p i c t u r e   i m a g e   to   a  h a l f   s i z e   of  t h e   o r i g i n a l  

p i c t u r e .  

SUMMARY  OF  THE  INVENTION 

I t   i s   m a i n   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

o b t a i n   a  p i c t u r e   i m a g e   of  r e d u c e d   s i z e   f a i t h f u l   to   t h e  

o r i g i n a l   p i c t u r e   on  t h e   d i s p l a y   of   t h e   m o n i t o r i n g   m e a n s  

w i t h o u t   r e q u i r i n g   may  memory  e l e m e n t ( s )   h a v i n g   s h o r t  

a c c e s s   t i m e   and  any   e x t r a   memory  m e a n s   f o r   d i s p l a y i n g ,  

in   o t h e r   w o r d s   t h e   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

t o   o b t a i n   a  p i c t u r e   i m a g e   of  r e d u c e d   s i z e   w h i c h   i s  

f a i t h f u l   to   t h e   o r i g i n a l   p i c t u r e   by  u s i n g   a  

c o n v e n t i o n a l   d i s p l a y   memory  m e a n s .  



In  o r d e r   to   s o l v e   t h e   c o n v e n t i o n a l   p r o b l e m s ,   i t   i s  

f u n d a m e n t a l   of  t h e   m e t h o d   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n   to   d i s p l a y   d a t a   of  p i x e l s   a c c o r d i n g   to   t h e i r  

s e q u e n c e   or  c a r r y   o u t   r e d u c t i o n   d i s p l a y .   A c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ,   to   a c h i e v e   t h e   a b o v e   d e s c r i b e d  

o b j e c t   memory  e l e m e n t s   of  2m  w h i c h   c o m p o s e   t h e   p i x e l  

memory  means   a r e   n u m b e r e d   s e q u e n t i a l l y   f r o m   0  to  2 m - l ,  

t h e n   p i x e l   d a t a   a r e   w r i t t e n   i n t o   t he   p i x e l   memory  w i t h  

a  g r o u p   of  t he   p i x e l   d a t a   of  2m  a r r a n g e d   in  t i m e   s e r i e s  

w h i c h   c o m p o s e   a  p i c t u r e   image  to   t h e   i d e n t i c a l   a d d r e s s  

of  e a c h   of  t h e   memory  e l e m e n t s ,   and  when  m o n i t o r i n g  

d i s p l a y   is  r e q u i r e d ,   t h e   w r i t t e n   p i x e l   d a t a   a r e   r e a d  

o u t   of  t h e   p i x e l   memory  in  p a r a l l e l ,   and  in  t h e   c a s e   o f  

r e a r r a n g i n g   t he   p i x e l   d a t a   in  t i m e   s e r i e s ,   when  t h e  

p i x e l   d a t a   a r e   w r i t t e n   a f t e r   h a v i n g   b e e n   s u b j e c t e d   t o  

s e r i e s / p a r a l l e l   c o n v e r s i o n ,   by  c o n t r o l l i n g   a d d r e s s e s  

w h i c h   a r e   g i v e n   to   t h e   p i x e l   d a t a   a t   p a r a l l e l / s e r i e s  

c o n v e r s i o n   t i m e   a f t e r   t h e   p i x e l   d a t a   h a v i n g   been   r e a d  

o u t ,   in  a d d i t i o n ,   a l s o   c o n t r o l l i n g   t h e   s e r i e s / p a r a l l e l  

c o n v e r s i o n   and  t h e   p a r a l l e l / s e r i e s   c o n v e r s i o n ,  

d i s p l a y i n g   t he   s e q u e n c e   of  t he   p i x e l   d a t a   or  r e d u c t i o n  

d i s p l a y   is  f u n d a m e n t a l l y   p e r f o r m e d .  

When  t h e   d a t a  a r e   w r i t t e n   in  t h e   memory  m e a n s ,  

c o n v e n t i o n a l l y   p i x e l   d a t a   in  t i m e   s e r i e s   (2m)  w e r e  

w r i t t e n   in  t he   i d e n t i c a l l y   n u m b e r e d   a d d r e s s e s   of  t h e  

memory  e l e m e n t s   (2m)  a c c o r d i n g   to   t h e   o r d e r   of  t h e  

n u m b e r   of  t h e   p i x e l .   H o w e v e r ,   in  t h e   p r e s e n t   i n v e n t i o n  

a c c o r d i n g   to   t h e   d i f f e r e n c e   of  t h e   a d d r e s s   to   b e  



a c c e s s e d   by  t h e   memory   e l e m e n t ,   t h e   d a t a   a r e   w r i t t e n   b y  

m o d i f y i n g   t h e   c o r r e s p o n d e n c e   b e t w e e n   t h e   n u m b e r   of  t h e  

memory  and  t h e   p i x e l   d a t a   in  t i m e   s e r i e s   i n t o   t h e  

m e m o r y .   The  r e a s o n   of   t h e   a b o v e   d e s c r i b e d   i s   t h a t   w h e n  

r e d u c e d   p i x e l   d a t a   a r e   r e a d   o u t ,   s i n c e   t h e   p i x e l   d a t a  

of  2 m  t h i n n e d   o u t   a c c o r d i n g   to   t h e   r e d u c t i o n   r a t i o   a r e  

r e a d   o u t   as  one  g r o u p ,   i f   t h e y   have   been   s i m p l y   w r i t t e n  

i n t o   t h e   memory   m e a n s   a c c o r d i n g   to   t he   o r d e r   of  t h e  

memory  n u m b e r   in  t i m e   s e r i e s ,   t h e r e   o c c u r s   a  c o n d i t i o n  

in  w h i c h   n e c e s s a r y   d a t a   of  t h e   2m  can  n o t   be  o b t a i n e d ,  

when  one  p a r a l l e l   r e a d i n g   o u t   of  t h e   memory  e l e m e n t s   o f  

2m.  

In  o r d e r   to   r e a d   o u t   t h e   d a t a   w r i t t e n   as  d e s c r i b e d  

t h e   a b o v e   in  t h e   memory   e l e m e n t s   so  t h a t   u s u a l   d i s p l a y  

o r  r e d u c t i o n   d i s p l a y   m a y  b e   c a r r i e d   o u t ,   e a c h   of  t h e  

memory  e l e m e n t s   a d d r e s s e d   i n d e p e n d e n t l y   is  a c c e s s e d   s o  

t h a t   n e c e s s a r y   d a t a   of   2m  may  be  o b t a i n e d   by  o n e  

p a r a l l e l   r e a d i n g   f r o m   t h e   memory   e l e m e n t s   of  2m,  and  i n  

t h e   c a s e   of   r e d u c t i o n   d i s p l a y ,   e a c h   of  t h e   a d d r e s s e s   i n  

w h i c h   n e c e s s a r y   d a t a   a r e   a c c o m m o d a t e d   when  d a t a   a r e  

t h i n n e d   o u t   i s   r e s p e c t i v e l y   r e a d   o u t   in  p a r a l l e l  

s i m u l t a n e o u s l y ,   and   t h e n   t h e s e   r e a d   ou t   d a t a   of  2m  a r e  

d i s p l a y e d   by  r e a r r a n g i n g   t h e s e   r e a d   d a t a   in  t i m e  

s e r i e s .  

By  c i t i n g   an  e x a m p l e   of   one  s e c o n d   ( 1 / 2 )   r a t i o  

d i s p l a y ,   more   c o n c r e t e   d e s c r i p t i o n   w i l l   be  g i v e n  a s  

f o l l o w s .   To  a d d r e s s   K  =  0,  1,  2,  3 , . . .   of  t h e   m e m o r y  

e l e m e n t s   t h e   p i x e l   e l e m e n t s   t h e   p i x e l   d a t a   of   2m  of   t h e  



( 2 K t h )   p i x e l   d a t a   g r o u p   a r e   w r i t t e n   i n t o   t h e   ( 2 K t h )  

a d d r e s s   of  t he   memory  e l e m e n t s   ( n u m b e r e d   by  even   n u m b e r  

a d d r e s s )   by  c o i n c i d i n g   w i t h   t h e   o r d e r   of  t h e   p i x e l   d a t a  

w i t h   t h a t   of  t he   memory  e l e m e n t s ,   t h e   p i x e l   d a t a   of  2m 

of  t he   ( 2 K + l . t h )   p i x e l   d a t a   g r o u p   a r e   w r i t t e n   w i t h   t h e  

number   of  t h e   memory  e l e m e n t s   in  t h e   same  s e q u e n c e   o f  

t h e   p i x e l   d a t a ,   t h a t   i s ,   w i t h   t h e   o r d e r   of  1,  0,  3 ,  

2 , . . .   2m-1,   2 m - 2 .  

N e x t ,   when  t h e   p i x e l   d a t a   a r e   r e a d   w i t h   t h e   u s u a l  

d i s p l a y   t h e   p i x e l   d a t a   r e a d   o u t   of  t h e   ( 2 K . t h )   a d d r e s s  

a r e   o u t p u t   to  t h e   s i d e   of  t h e   m o n i t o r i n g   m e a n s  

a c c o r d i n g   to  t h e   n u m b e r   of  t h e   memory  e l e m e n t s ,   and  t h e  

p i x e l   d a t a   r e a d   o u t   of  t he   ( 2 K + l . t h )   a d d r e s s   a r e   o u t p u t  

to  t he   s i d e   of  t h e   m o n i t o r i n g   means   w i t h   t h e   number   o f  

t h e   memory  e l e m e n t s   1,  0,  3,  2 , . . .   2 m - l ,   2 m - 2  

s e q u e n t i a l l y .  

When  t h e   p i x e l   d a t a   a r e   r e a d   o u t   w i t h   a  h a l f   ( 1 / 2 )  

r e d u c t i o n   d i s p l a y ,   a  v e r t i c a l   and  a  h o r i z o n t a l  

a d d r e s s e s   w h i c h   a r e   g i v e n   to   t h e   memory  e l e m e n t s   a r e  

d o u b l e d   t h a t   of  t h e   u s u a l   d i s p l a y ,   and  a t   t h e   same  t i m e  

p i x e l   d a t a   a r e   r e a d   f rom  t h e   even   n u m b e r e d   m e m o r y  

e l e m e n t s ,   and  s i m u l t a n e o u s l y   t h r o u g h   i n d e p e n d e n t  

a d d r e s s   l i n e s   of  a n o t h e r   s y s t e m   p i x e l   d a t a   a r e   r e a d   o u t  

of  t h e   odd  n u m b e r e d   memory  e l e m e n t s   w i t h   a  h o r i z o n t a l  

a d d r e s s   w h i c h   is  made  by  a d d i n g   1  to   t h e   even   n u m b e r e d  

h o r i z o n t a l   a d d r e s s .  

T h u s ,   by  c o n t r o l l i n g   a d d r e s s   d a t a   of  m  b i t s   w h i c h  

s e l e c t   t h e   memory  e l e m e n t s   t h e   r e a d   o u t   p i x e l   d a t a   o f  



2m  a r e   a s s e m b l e d   to   t h e   d a t a   in  t i m e   s e r i e s   and  o u t p u t  

to   t h e   m o n i t o r i n g   s i d e .  

In  g e n e r a l   t h e   s m a l l e s t   r e d u c t i o n   r a t i o   of   a  

p i c t u r e   i m a g e   o b t a i n e d   o n l y   by  t h i n n i n g   o u t   t h e   p i c t u r e  

i m a g e   d a t a   w i t h o u t   g e n e r a t i n g   d i s t o r t i o n   in  t h e   p i c t u r e  

i m a g e   by  u s i n g   memory   e l e m e n t s   of  2m  is   1 / 2  .   In  t h i s  

c a s e   i t   is   a d a p t e d   t h a t   u s u a l   d i s p l a y ,   1 / 2  r e d u c t i o n  

d i s p l a y ,   1 / 4   r e d u c t i o n   d i s p l a y ,   . . .   1 /2   r e d u c t i o n  

d i s p l a y   can  be  f r e e l y   s e l e c t e d .  

The  o r d e r   of  t h e   p i c t u r e  i m a g e   d a t a   b e i n g   s t o r e d  

in  t h e  m e m o r y   e l e m e n t s   of   2m  is  as  f o l l o w s ,   t h a t   i s ,  

w i t h   r e s p e c t   to   t h e  l e a s t   s i g n i f i c a n t   b i t   (LSB)  a d d r e s s  

2m  of   t h e   memory   e l e m e n t s   ( f o r   f rom  a d d r e s s   0  t o  

a d d r e s s   2m),   to   t h e   a d d r e s s   0  t h e   p i x e l   d a t a   a r e   s t o r e d  

a c c o r d i n g   m e r e l y   to   t h e i r   o r d e r   in  s e q u e n c e   of  t h e  

n u m b e r   of  t h e   memory  e l e m e n t s ,   to  a d d r e s s   1  p i x e l   d a t a  

w h i c h   a r e   s h i f t e d   by  1  in  t h e i r   o r d e r   a r e   s t o r e d  

a c c o r d i n g   to   t h e   o r d e r   of   t h e   number   of  t h e   m e m o r y  

e l e m e n t s .   P i c t u r e   i m a g e   d a t a   b e i n g   f o r c e d   o u t   a r e  

e n t e r e d   to   a d d r e s s e s   of   e m p t i e d   n u m b e r   of   t h e   m e m o r y  

e l e m e n t s   g e n e r a t e d   by  h a v i n g   been   s h i f t e d   1.  A s  

d e s c r i b e d   t h e   a b o v e ,   t h e   p i c t u r e   i m a g e  d a t a   a r e   s t o r e d  

by  s h i f t i n g   by  1  up  to   a d d r e s s e s   2m-1  of  t h e   m e m o r y  

m e a n s .  

By  s t o r i n g   t h e   p i c t u r e   image   d a t a   as  d e s c r i b e d   t h e  

a b o v e ,   t h e   t h i n n e d   o u t   p i c t u r e   image   d a t a   can   be  r e a d  

o u t .  



The  o r d e r   of  t he   d a t a   to  be  r e a d   o u t   in  t h e   u s u a l  

c a s e   is  t h a t   t h e   r e a d   ou t   p i x e l   d a t a   of  2m  a r e   m o d i f i e d  

so  t h a t   t h e y   may  be  a r r a n g e d   in  t h e   same  o r d e r   as  t h e  

p i c t u r e   image   d a t a   a c c o r d i n g   to   t h e   l e a s t   s i g n i f i c a n t  

b i t   (LSB)  a d d r e s s e s   2m  of  t h e   memory  e l e m e n t s .   In  t h e  

c a s e   of  1 /2   r e d u c t i o n   d i s p l a y ,   t h e   v e r t i c a l   a d d r e s s   a n d  

t h e   h o r i z o n t a l   a d d r e s s   a r e   d o u b l e d   of  t h a t   of  t h e   u s u a l  

d i s p l a y ,   t h o s e   even   n u m b e r e d   memory  e l e m e n t s   g i v e   t h e  

l e a s t   s i g n i f i c a n t   b i t   (LSB)  a d d r e s s e s   2k  (k  =  0,  1 ,  

2 , . . .   m/2)  to   t he   memory  means   t h r o u g h   i n d e p e n d e n t  

a d d r e s s   l i n e s   and  r e a d   ou t   t he   p i x e l   d a t a   t h e r e f r o m ,  

and  t he   odd  n u m b e r e d   memory  e l e m e n t s   g i v e   t h e   l e a s t  

s i g n i f i c a n t   b i t   (LSB)  a d d r e s s e s   2k-1   to  t h e   m e m o r y  

m e a n s  a n d   t he   p i x e l   d a t a   a r e   r e a d  o u t   of  t h e   m e m o r y  

m e a n s .   T h u s ,   t h e   a d d r e s s e s   of  t o t a l  2 m   a r e   a r r a n g e d  

a c c o r d i n g   to  t h e   o r d e r   of  t he   p i x e l   d a t a .  

G e n e r a l l y ,   in  t he   c a s e   of  1 / 2 n   r e d u c t i o n   d i s p l a y  

(n  =  1 ,   2 , . . . .   m),  t he   v e r t i c a l   a d d r e s s e s   and  t h e  

h o r i z o n t a l   a d d r e s s e s   a r e   m u l t i p l i e d   by  2n,   and  t h o s e  

m u l t i p l i e d   by  2n  v e r t i c a l   and  h o r i z o n t a l   a d d r e s s e s   a r e  

d i v i d e d   i n t o   g r o u p s   of  t he   memory  e l e m e n t s   a t   e v e r y  

memory  e l e m e n t   n u m b e r s   2n  t h r o u g h   i n d e p e n d e n t   a d d r e s s  

l i n e s ,   and  a t   e v e r y   t he   l e a s t   s i g n i f i c a n t   a d d r e s s e s   o f  

2  ,   r e g a r d i n g   Oth  a d d r e s s   of  t h e   memory  e l e m e n t s   in  t h e  

memory  e l e m e n t s   g r o u p s ,   t he   p i x e l   d a t a   r e a d   o u t   o f  

b a s i n g   Oth  a d d r e s s   ( w h i c h   means   t h a t   t h e   d a t a   a r e   r e a d  

o u t   of  by  a c c e s s i n g   to  t he   Oth  a d d r e s s )   a r e   r e a d ,  

r e g a r d i n g   t h e   f i r s t   of  t he   memory  e l e m e n t s ,   p i x e l   d a t e  



r e a d   o u t   of   b a s i n g   t h e   f i r s t   a d d r e s s   a r e   r e a d ,   a n d  

r e g a r d i n g   k t h   memory  e l e m e n t s ,   p i x e l   d a t a   r e a d   ou t   o f  

b a s i n g   on  t h e   k t h   a d d r e s s   a r e   r e a d .   T h u s ,   t h e   sum  o f  

2m  a r e   r e a d   o u t ,   and  t h o s e   p i x e l   d a t a   a r e  a l i g n e d  

a c c o r d i n g   to   t h e i r   o r d e r .  

In  t h e   p r e s e n t   i n v e n t i o n ,   a c c o r d i n g   to   a  v a l u e   o f  

t h e   l o w e r   r a n k e d   a d d r e s s ,   a  m e t h o d   f o r   m o d i f y i n g   o r d e r  

of   t h e   p i x e l   d a t a   b e i n g   s t o r e d ,   a  m e t h o d   f o r   r e a d i n g  

o u t   t h e   p i x e l   d a t a   by  c h a n g i n g   a d d r e s s e s   to  be  a c c e s s e d  

a t   e v e r y   p i x e l   memory   a c c o r d i n g   to   an  o b j e c t   to   b e  

d i s p l a y e d   ( u s u a l   d i s p l a y ,   r e d u c t i o n   d i s p l a y )   and  t h e  

l o w e r   r a n k e d   a d d r e s s   2m,  and  b a s i n g   on  a  m e t h o d   o f  

r e a r r a n g i n g   t h e   o r d e r   of  p i x e l   d a t a   b a s i n g   on  t h e  

o b j e c t ,   t h u s ,   o r d e r   of   t h e   p i x e l   d a t a   a r e   a p p r o p r i a t e l y  

s e l e c t e d   to   a c h i e v e   u s u a l   d i s p l a y   or  r e d u c t i o n   d i s p l a y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  s c h e m a t i c   b l o c k   v i e w   of   one  o f  

e m b o d i m e n t s   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  v i e w   i l l u s t r a t i n g   a  m e t h o d   f o r  

t h i n n i n g   o u t   p i x e l   d a t a   in  t h i s   e m b o d i m e n t ;  

F i g .   3  i s   a  v i e w   s h o w i n g   c o r r e s p o n d e n t   s i z e   o f   a  

m e m o r y   w i t h   t h a t   of  a  p i c t u r e   p l a n e   in  t h e   e m b o d i m e n t ;  

F i g .   4  i s   a  v i e w   i l l u s t r a t i n g   c o m p o s i t i o n   o f  

p i c t u r e   i m a g e   d a t a ;  

F i g .   5  i s   a  d i a g r a m a t i c a l   v i e w   of   a  memory  b l o c k ;  



F i g .   6  is   a  d e t a i l e d   v i ew   of  a  w r i t i n g   c i r c u i t   o f  

a  p i c t u r e   image   m e m o r y ;  

F i g s .   7 ( A ) , 7 ( B )   and  7(C)  a r e   v i e w s   w h i c h   e x p l a i n  

s t a t u s   of  w r i t i n g   d a t a ;  

F i g .   8  i s   an  i l l u s t r a t i o n   v i ew   of  a  r e a d i n g  

c i r c u i t ;  

F i g s .   9 ( A ) ,   9 ( B )  a n d  9 ( C )   a r e   e x p l a n a t i o n   v i e w s   o f  

r e a d i n g   ou t   and  P/S  c o n v e r s i o n   in  t he   c a s e   of  r e d u c t i o n  

d i s p l a y ;  

F i g s .   10(A)   and  10(B)   a r e   v i e w s   e x p l a i n i n g   t h e  

n o r m a l   d i s p l a y ;  

F i g .   11  is  a  d e t a i l e d   v i ew  of  a  w r i t i n g   c i r c u i t   o f  

t h e   o t h e r   e m b o d i m e n t ;  

F i g .   12  is   a  d e t a i l e d   v i ew  of  the   r e a d i n g   c i r c u i t  

of  t he   e m b o d i m e n t   shown  in  F i g .   11;  a n d  

F i g s .   13  and  14  a r e   d e t a i l e d   v i ews   e x p l a i n i n g   t h e  

b l o c k   c i r c u i t   shown  in  F i g .   1 2 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

H e r e i n a f t e r ,   t h e   p r e s e n t   i n v e n t i o n   w i l l   b e  

c o n c r e t e l y   e x p l a i n e d   in  t h e   c a s e s   of  1/2  r e d u c t i o n  

d i s p l a y   and  u s u a l  d i s p l a y   ( m a g n i f i c a t i o n   is  1)  b a s i n g  

on  t h e   f o l l o w i n g   e m b o d i m e n t s .  

As  shown  in  F i g .   3,  t he   e m b o d i m e n t   is  p r o v i d e d  

w i t h   a  d i s p l a y   memory  1  h a v i n g   s i z e   of  h o r i z o n t a l  

l e n g t h   x  v e r t i c a l   l e n g t h  b e i n g   2048  x  2048 ,   and  t h e r e  

a r e   some  c a s e s   in  w h i c h   t h e   d i s p l a y   memory  1  i s  



d i s p l a y e d   on  a  CRT  m o n i t o r   2  h a v i n g   a  p i c t u r e   p l a n e  

s i z e   of  1024   x  1 0 2 4 .   In  u s u a l ,   a  memory  a r e a   ( I n )   i s  

e q u a l   to   t h e   s i z e   of   t h e   p i c t u r e   p l a n e   of  1024  x  1 0 2 4 .  

P i c t u r e   i m a g e   d a t a   s t o r e d   in  t h e   d i s p l a y   memory   1  

c o m p r i s e s ,   f o r   e x a m p l e ,   a s . s h o w n   in  F i g .   4,  p i c t u r e  

d a t a   of   t h e   n u m b e r   of  4M  wh ich   a r e   n u m b e r e d   f r o m   0  t o  

2 2 2 2  -  1   a c c o r d i n g   to  t i m e   s e q u e n c e   t h e r e o f .   In  t h e  

c a s e   of   a  c o l o r   p i c t u r e   image   d i s p l a y   u s e d   in  a  c o l o r  

p l a t e   m a k i n g   s y s t e m ,   t h e   amoun t   of   t h e   w h o l e  

i n f o r m a t i o n   i s   4M  x  1  b y t e   x  t h e   n u m b e r   of  c o l o r s ,  

h o w e v e r ,   h e r e ,   i n f o r m a t i o n   of  t h e   1  b y t e   w h i c h  

e x p r e s s e s   g r a d a t i o n   and  t h e   number   of  c o l o r s   a r e   n o t  

d i s p l a y e d ,   so  t h a t   we  do  n o t   g i v e   f u r t h e r   e x p l a n a t i o n  

t h e r e t o .  

In  F i g .   4,  t h e   p i x e l   d a t a   of  4M  a r e   r e p r e s e n t e d  

w i t h   t h e   n u m b e r   of  g r o u p s   of  t i m e   s e q u e n t i a l l y  

d e t e r m i n e d   to   w h i c h   t h e y   b e l o n g   and  n u m b e r   of   l o c a t i o n s  

of   t h e   p i x e l s   in  t h e   g r o u p .  

Fo r   e x a m p l e ,   p i x e l   d a t a   of  16  (2m  . . . 2 4  =   1 6 )  

l o c a t e d   a t   t h e   u p p e r   c o r n e r   of  t h e   l e f t   hand   r e p r e s e n t  

16  d a t a ,   t h a t   i s ,   d a t a   a t   l o c a t i o n   n u m b e r s   of  t h e  

p i x e l s   in  t h e   Oth  g r o u p ,   0,  1,  2,  . . 9 ,   A,  B,  C,  D,  E  

and  F.  In  t h e   d a t a   g r o u p s   a t   t h e   u p p e r   c o r n e r   of  t h e  

r i g h t   h a n d ,   t h e r e   a r e   shown  16  p i x e l   d a t a   of  t i m e  

s e q u e n t i a l l y   d e t e r m i n e d   1 2 7 t h   g r o u p .   The  l a s t   d a t a  

l o c a t e d   a t   t h e   l o w e r   c o r n e r   of  t h e   r i g h t   hand   r e p r e s e n t  

p i x e l   d a t a   o f   t h e   n u m b e r   of  0  to  F  in  t h e   ( 2 1 8  -  1 ) t h  

g r o u p .  



H e r e i n a f t e r ,   when  p i x e l   d a t a   a r e   to  be  s h o w n ,   t h e y  

a r e   i n d i c a t e d   as  a  c o m b i n a t i o n   of  t h e   g r o u p   n u m b e r s   O t h  

to  ( 2 1 8  -  1 ) t h   and  t h e   p i x e l   l o c a t i o n   n u m b e r s   0  to   F .  

P i x e l   d a t a   in  t h e   g r o u p s   f rom  t he   Oth  g r o u p   to   t h e   ( 2 1 8  

-  1)  g r o u p   a r e   d i v i d e d   i n t o   128  g r o u p s   (128  x  16  =  

.  2048)   in  t h e   h o r i z o n t a l   d i r e c t i o n   and  i n t o   2048  g r o u p s  

in  t h e   v e r t i c a l   d i r e c t i o n ,   so  t h a t   t h e y   may  c o r r e s p o n d  

to  t h e   s i z e   of  t h e   d i s p l a y   memory  1  ( shown  in  F i g .   3 ) .  

The  d i s p l a y  m e m o r y   1  c o m p r i s e s ,   as  shown  i n . F i g .  

5,  16  p i e c e s   of  memory  e l e m e n t s . ( M ) , . . . ( M )   w h i c h   a r e  

d i s p o s e d   in  p a r a l l e l   and  each   h a v i n g   256K  x  1  b i t  

memory  c a p a c i t y .   The  d i s p l a y   memory  1  c o m p o s e s   a  

m e m o r y  b l o c k   (MB)  and  t h i s   memory  b l o c k   (MB)  is  u s e d  a s  

1  b i t   x  4M  in  t h e   d i s p l a y   memory  1 .  

Each  of  t h e   memory  e l e m e n t s   (M)  is  p r e v i o u s l y  

n u m b e r e d   0,  1,  2,  . . . , E   and  F,  r e s p e c t i v e l y .  

H e r e i n a f t e r ,   e a c h   of  t h e   memory  e l e m e n t s   is   i n d i c a t e d  

d i s c r i m i n a t i n g l y   by  each   of  t he   n u m b e r .  

The  memory  e l e m e n t s   (M)  h a v e  n u m b e r s   f rom  0  t o  

( 1 2 1 8  -  1 ) ,   and  a s s u m i n g   t h a t   p i c t u r e   image   d a t a   o f  

t i m e   s e q u e n t i a l   o r d e r   a r e   a c c o m m o d a t e d   in  t h e   m e m o r y  

e l e m e n t s   a c c o r d i n g   to  t he   a d d r e s s   o r d e r ,   and  t h e y   a r e  

made  to  c o r r e s p o n d   to  t he   c o m p o s i t i o n   of  t h e   p i c t u r e  

image   d a t a   shown  i n  F i g . 4 ,   t he   16  p i x e l   d a t a   in  t he   n t h  

g r o u p   a r e   a c c o m m o d a t e d   in  t he   same  a d d r e s s   in  e a c h   o f  

t h e   memory  e l e m e n t s   (M),  t h a t   i s ,   a r e   a c c o m m o d a t e d   i n  

t h e   n th   a d d r e s s .  



F i g .   1  shows   a  s c h e m a t i c   b l o c k   s h o w i n g   a  d i s p l a y  

s y s t e m   w h i c h   can   r e d u c e   4M  p i c t u r e   to   1M  ( 1 0 2 4 x 1 0 2 4 )  

p i c t u r e .  

C i r c u i t   b l o c k s   3,  4,  5,  6,  7  and   8  a r e   c o n t r o l l e d  

by  a  s i g n a l   f r o m   a  m i c r o p r o c e s s o r   9 .  

A  v e r t i c a l   a d d r e s s   g e n e r a t i n g   c i r c u i t   3  g e n e r a t e s  

a d d r e s s e s   f r o m   0  +  @  to   1023  +  @  ( h e r e ,   @  is  a  c o n s t a n t  

s e t   up  by  t h e   CPU  9,  and  i n d i c a t e s   i n t e g e r s   f rom  0  t o  

1024  w h i c h   r e p r e s e n t   s h i f t   v a l u e s   in  t h e   v e r t i c a l  

d i r e c t i o n ,   and  in  t h e   c a s e   of  1 /2   r e d u c t i o n   d i s p l a y ,  

v a l u e   0  is   s e t   u p . ) ,   in  s y n c h r o n i z a t i o n   w i t h   a  

h o r i z o n t a l   s y n c h r o n i z i n g   s i g n a l   f r o m   t h e   CRT  2 .  

A  h o r i z o n t a l   a d d r e s s   g e n e r a t o r   4  g e n e r a t e s  

a d d r e s s e s   f r o m   0  +  P   to   1023  +  β   ( h e r e ,  β   is  a  

c o n s t a n t   s e t   up  by  t h e   CPU  9,  and  i n d i c a t e s   i n t e g e r s  

f r o m   0  to  1024  w h i c h   r e p r e s e n t   s h i f t   v a l u e s   in  t h e  

h o r i z o n t a l   d i r e c t i o n .   In  t h e   c a s e   of   1 /2   r e d u c t i o n  ,   0 

i s   s e t   u p . )   w i t h i n   one   h o r i z o n t a l   s y n c h r o n i z i n g   s i g n a l  

p e r i o d .  

A  d i s p l a y   memory   w r i t i n g   c i r c u i t   5  f e e d s   a n  

a d d r e s s   s i g n a l   of  4  b i t s   f o r   s e l e c t i n g   memory  e l e m e n t  

t o   t h e   d i s p l a y   memory   1,  when  d a t a   a r e   w r i t t e n .  

P i c t u r e   image   d a t a   a c c o m m o d a t e d   in  a  d i s c   10  a r e  

w r i t t e n   i n t o   t h e   d i s p l a y   memory  1  t h r o u g h   t h e   d i s p l a y  

memory   w r i t i n g   c i r c u i t   5.  The  c i r c u i t s   6  and  7  e n a b l e  

o n l y   when  a  c o n t r o l   s i g n a l   w h i c h   i n d i c a t e s   r e d u c t i o n  

d i s p l a y   is  g i v e n   f r o m   t h e   m i c r o p r o c e s s o r   9 .  



The  c i r c u i t   6  d o u b l e s   v e r t i c a l   a d d r e s s   g e n e r a t e d  

in  t h e   v e r t i c a l   a d d r e s s   g e n e r a t i n g   c i r c u i t   3.  T h e  

c i r c u i t   7  d o u b l e s   h i g h l y   r a n k e d   7  b i t s   of  t h e  

h o r i z o n t a l   a d d r e s s   g e n e r a t e d   in  t h e   h o r i z o n t a l   a d d r e s s  

g e n e r a t i n g   c i r c u i t   4 .  

A  P/S  c o n v e r s i o n   c o n t r o l   c i r c u i t   8  c o n t r o l s   a  P / S  

c o n v e r s i o n   c i r c u i t   11  a t   t h e   r e a r   s t a g e   of  t h e   d i s p l a y  

memory  1,  b a s i n g   on  an  a d d r e s s   s i g n a l   of  l o w e r   r a n k e d   4 

b i t s   fed  f rom  t h e   h o r i z o n t a l   a d d r e s s   g e n e r a t i n g   c i r c u i t  

4.  The  P/S  c o n v e r s i o n   c o n t r o l   c i r c u i t   8  o p e r a t e s   w i t h  

two  m a n n e r s   f o r   n o r m a l   d i s p l a y   and  r e d u c t i o n   d i s p l a y  

w h i c h   a re   d i f f e r e n t   f rom  e a c h   o t h e r ,   in  r e s p o n s e   to   t h e  

c o n t r o l   s i g n a l   f rom  t h e   m i c r o p r o c e s s o r   9.  P i c t u r e   i m a g e  

d a t a   w r i t t e n   in  t h e   d i s p l a y   memory  1  a r e   a c c e s s e d   by  18  

b i t s   which   c o m p r i s e s   11  b i t s   of  v e r t i c a l   a d d r e s s   f r o m  

t h e   v e r t i c a l   a d d r e s s   g e n e r a t i n g   c i r c u i t   3  and  t h e  

h o r i z o n t a l   a d d r e s s   c o m p o s e d   of  t he   h i g h l y   r a n k e d   7  b i t s  

f rom  t h e   h o r i z o n t a l   a d d r e s s   g e n e r a t i n g   c i r c u i t   4 .  

Th i s   a d d r e s s   c o m p o s e d   of  18  b i t s   is  fed   to  each   o f  

t h e   memory  e l e m e n t s   (M)  shown  in  F i g . 5 ,   and  f rom  a l l  

t h e   memory  e l e m e n t s   (M)  d a t a   f o r   one  p i x e l   a r e   r e a d  

o u t .   R e a d i n g   is  c a r r i e d   ou t   e v e r y   320ns   p e r i o d   ( a c c e s s  

t i m e   of  the   memory  e l e m e n t   is  e q u a l   or  s h o r t e r   t h a n   i t s  

a c c e s s   t i m e ) .  

The  d a t a   of  16  p i x e l s   r e a d  o u t   in  p a r a l l e l   to   o n e  

a n o t h e r   from  t he   d i s p l a y   memory  1  a r e   c o n v e r t e d   t o  

s e r i e s   d a t a   by  a  c l o c k   of  20ns  in  t he   P/S  c o n v e r s i o n  

c i r c u i t   11.  The  s e r i e s   p i x e l   d a t a   a r e   c o n v e r t e d   i n t o  



an  a n a l o g   s i g n a l ( s )   in  t h e   D/A  c o n v e r s i o n   c i r c u i t   1 2 ,  

and   d i s p l a y e d   on  t h e   CRT  2  one  p i x e l   f o r   e v e r y   2 0 n s .  

A  m e t h o d   f o r   c o n t r o l l i n g   a d d r e s s   w i l l   be  e x p l a i n e d  

by  r e f e r r i n g   to   F i g s .   6  and  7,  as  f o l l o w s .  

Each   of   t h e   m e m o r y   e l e m e n t s   (M)  is  a c c e s s e d   by  a  

memory   e l e m e n t   a d d r e s s   Madd  of  18  b i t s   c o m p r i s i n g   1 1  

b i t s   v e r t i c a l   a d d r e s s e s   0  to  10  and  h i g h l y   r a n k e d   7 

b i t s   Hadd  4  to   10  among  t h e   h o r i z o n t a l   a d d r e s s e s   Hadd  0 

to   10 .   The  l o w e r   r a n k   4  b i t s   Hadd  0  to  3  a r e   u s e d   t o  

a c c e s s   ( c h i p   s e l e c t )   to   t h e   a d d r e s s   in  t h e   m e m o r y  

e l e m e n t   ( M ) .  

When  t h i s   a d d r e s s   Madd  is   an  even   number   (Hadd  4  =  

0 ) ,   d a t a   of  16  p i x e l s   in  one  g r o u p   a r r a n g e d   in  s e q u e n c e  

o r d e r   a r e   w r i t t e n   by  e v e r y  o n e   p i x e l   d a t a   a c c o r d i n g   t o  

t h e   memory   e l e m e n t   n u m b e r ,   t h a t   i s ,   0,  1,  2 , ,   3 , . . . E  

and   F,  s e q u e n t i a l l y .   For   e x a m p l e ,   i f   t h e y   a r e   p i x e l  

d a t a   in  t h e   0 t h   g r o u p ,   t h e   f i r s t   p i x e l   d a t a   ( 0 , 0 )  

( p i x e l   l o c a t i o n   n u m b e r   in  t h e   Oth  g r o u p )   t h e r e o f   a r e  

w r i t t e n   in  0  a d d r e s s   of   a  memory  e l e m e n t   (M -   0 ) ,   a n d  

t h o s e   of  t h e   s e c o n d   ( 0 , 1 )   a r e   w r i t t e n   in  0  a d d r e s s   in  a  

memory   e l e m e n t   ( M  -   1 ) .  

When  t h e   a d d r e s s   Madd  to   be  g i v e n   to   t h e   m e m o r y  

e l e m e n t   is   an  odd  n u m b e r   (Hadd4  =  1 ) ,   16  p i x e l   d a t a   o f  

one   g r o u p   a r e   w r i t t e n   in  t i m e   s e q u e n c e   o r d e r   a c c o r d i n g  

to   t h e   memory   e l e m e n t   n u m b e r ,   1,  0,  3,  2,  5,  4 , . . F   a n d  

E .  

Fo r   e x a m p l e ,   i f   t h e   d a t a   a r e   t h e   p i x e l   d a t a   in  t h e  

f i r s t   g r o u p ,   t h e   p i x e l   d a t a   ( 1 , 0 )   a r e   n o t   w r i t t e n   t o  



t h e   a d d r e s s   1  o f   t h e   memory  e l e m e n t   (M -  0 ) ,   b u t  

w r i t t e n   to  t h e   a d d r e s s   1  of  t he   memory  e l e m e n t   (M -   1 ) ,  

and  t h e   p i x e l   d a t a   ( l , l )   a r e   w r i t t e n   in  t h e   a d d r e s s   1 .  

To  c o n t r o l   t h i s   w r i t i n g ,   as  shown  in  F i g .   6 ,  

i n s t e a d   of  u s i n g   c o n v e n t i o n a l   h o r i z o n t a l   a d d r e s s   L S B ,  

an  o u t p u t   HaddO'   of  an  e x c l u s i v e   OR  c i r c u i t   13  of   w h i c h  

i n p u t s   a r e   LSB  (=  HaddO)  of  t h e   h o r i z o n t a l   a d d r e s s   a n d  

LSB  ( =  H a d d 4 )   of  t h e   Madd  of  t he   memory  a d d r e s s   e l e m e n t  

is  a p p l i e d .  

A  d e c o d e r   14  p r o v i d i n g   4  i n p u t s   and  16  o u t p u t s  

g e n e r a t e s   e a c h   of  c h i p   s e l e c t   s i g n a l s   CSO,  C S 1 ,  

C S 2 , . . C S F   of  t h e   r e s p e c t i v e   memory  e l e m e n t s   (M -   0 ) ,   (M 

-  1 ) , . . ( M  -   F)  f rom  H a d d O ' ,   H a d d l ,   Hadd2  a n d . H a d d 3 ,   b u t  

i f   Hadd4  =  0 , ' H a d d O   is   e q u a l   to  HaddO'  ( H a d d 0  =  

H a d d O ) ,   CSO,  C S 1 , . . . , C S F   a r e   e n a b l e d   a c c o r d i n g   to   t h i s  

o r d e r .   On  t h e   c o n t r a r y   i f   Hadd4  =  1,  t h e n ,   HaddO  = 

H a d d O ' ,   and  t h e   CS l ,   CSO,  C S 3 , . . , C S F ,   CSE  a r e   e n a b l e d  

a c c o r d i n g   to   t h e   a f o r e   d e s c r i b e d   o r d e r .  

As  d e s c r i b e d   t he   a b o v e ,   a p p e a r a n c e   of  t h e   p i x e l  

d a t a   w r i t t e n   in  e a c h   of  t h e   memory  e l e m e n t s   i s  

i l l u s t r a t e d   in  F i g .   7 ( B ) .   In  t h e   c a s e   of  g e n e r a t i n g  

t i m i n g   of  t h e   p i x e l   d a t a   b e i n g   e a r l y   ( f o r   e x a m p l e ,  

2 0 n s ) ,   t h e   p i c t u r e   d a t a   a r e   l a t c h e d   by  a  l a t c h   c i r c u i t  

b e i n g   p r o v i d e d   a d d i t i o n a l l y   a c c o r d i n g   to   t h e   s e l e c t  

s i g n a l s   (CSO,  CS l ,   C S 2 , . . . , C S F ) ,   and  t h e   l a t c h e d   16  

p i x e l   d a t a   a r e   w r i t t e n   i n t o   t he   memory  e l e m e n t   i n  

p a r a l l e l   a t   e v e r y   w r i t i n g   p e r i o d   ( 3 2 0 n s ) .  



T h u s ,   in  o r d e r   to   w r i t e   in   and   r e a d   t h e   l a t c h e d  

p i c t u r e   d a t a   f rom  t h e   d i s p l a y   memory   f o r   4M  p i x e l s  

( n o r m a l l y ,   1M  p i x e l s   among  4M  p i x e l s   a r e   d i s p l a y e d ) ,  

t h e   o r d e r   of  p i c t u r e   d a t a   i s   r e m a i n e d   w h a t   i t   i s ,   w h e n  

t h e   r e a d   o u t   a d d r e s s   Hadd4  i s   an  e v e n   n u m b e r ,   and  i n  

t h e   c a s e   of  i t   is   an  odd  n u m b e r ,   t h e   o r d e r   of  t h e  

p i c t u r e   d a t a   a r e   a l t e r n a t e d .  

In  o r d e r   to   r e a d   o u t   t h e   p i c t u r e   d a t a   and  d i s p l a y  

in  1 /2   r e d u c t i o n ,   t h e   f o l l o w i n g   s t e p s   a r e   r e q u i r e d .  

T h a t   i s ,   s e t t i n g  @   a n d  β   in  t h e   c a s e   of   t h e   n o r m a l  

d i s p l a y   to  0,  d o u b l i n g   t h e   a d d r e s s   of   Hadd  of   h i g h l y  

r a n k e d   7  b i t s   and  t h e   a d d r e s s   Vadd   o f   11  b i t s ,   r e a d i n g  

o u t   m e r e l y   a d d r e s s e s   of  e v e n   n u m b e r s   in  c o r r e s p o n d e n c e  

w i t h   t h e   even   n u m b e r e d   memory  e l e m e n t s   (M -   0 ) ,   ( M  -  

2 ) , ( M  -   4 ) , . . . , ( M  -   E ) ,   and  s i m u l t a n e o u s l y   r e a d i n g   o u t  

e a c h   of  t h e   a b o v e   odd  n u m b e r e d   by  a d d i n g   1 ,  

r e s p e c t i v e l y ,   f o r   t h e   odd  n u m b e r e d   memory   e l e m e n t s   ( M  -  

1 ) ,   (M -   3 ) , . . . , ( M  -   F ) .   In  F i g .   7 ( B ) ,   p i x e l   d a t a   t o  

be  r e a d  o u t   a r e   s u r r o u n d e d   by  c i r c l e s ,   w h i c h   i n d i c a t e   a  

r e l a t i o n   b e t w e e n   t h e   p i x e l   d a t a   and   t h e   m e m o r y  

a d d r e s s e s .  

H e r e ,   t h e   a d d r e s s   p r o d u c e d   by  d o u b l i n g   t h e   a d d r e s s  

in  n o r m a l   d i s p l a y   means   t h a t ,   as  shown  i n   F i g .   1,  t h e  

h i g h l y   r a n k e d   7  b i t s   of  t h e   h o r i z o n t a l   a d d r e s s   w h i c h   i s  

an  a d d r e s s   of   t h e   memory  e l e m e n t   in  t h e   c a s e   o f  d   a n d  β  

a r e   s e t   to   0  and   t h e   11  b i t s   of   t h e   v e r t i c a l   a d d r e s s  

a r e   d o u b l e d ,   r e s p e c t i v e l y .  



In  t h e   c a s e   of  a  n e c e s s a r y   p i c t u r e   image   b e i n g  

d i s p l a y e d   by  t h e   n o r m a l   ( 0 , 0 )   p i x e l   d a t a ,   d i s p l a y   s i z e  

is  1024  x  1 0 2 4 ,   a c c o r d i n g l y ,   a d d r e s s  o f   10  x  1 0  b i t s   i s  

s u f f i c i e n t ,   and  in  b o t h   t h e   h o r i z o n t a l   and  t h e   v e r t i c a l  

a d d r e s s e s   a r e ,   when @  a n d  β   a r e   0,  t he   m o s t   s i g n i f i c a n t  

b i t   is  a l w a y s   0.  T h e r e f o r e ,   even   i f   d i s p l a y i n g   a d d r e s s  

f rom  t h i s   (0 ,   0)  d a t a   is  d o u b l e d ,   t h e r e   o c c u r s   n o  

o v e r f l o w ,   and ,   of  c o u r s e ,   by  an  a d d r e s s   of  18  b i t s   e a c h  

of  t h e   memory  e l e m e n t s   is  a c c e s s e d .  

An  e x a m p l e   of  a  c i r c u i t   p e r f o r m i n g   t h e   a b o v e  

d e s c r i b e d   c o n t r o l   is  shown  in  F i g .   8 .  

As  shown  in  t h e   f i g u r e ,   an  e x c l u s i v e   OR  c i r c u i t   1 7  

p r o v i d i n g   w i t h   two  l i n e   s y s t e m s   c o m p r i s i n g   an  a d d r e s s  

l i n e   (15)  c o n n e c t e d   w i t h   t h o s e   even   n u m b e r e d   m e m o r y  

e l e m e n t s   (M -   0 ) ,   (M -   2 ) ,   (M -   4 ) , . . , ( M  -   E ) ,  a n d   a n  

a d d r e s s   l i n e   16  c o n n e c t e d   w i t h   t h e   odd  n u m b e r e d   m e m o r y  

e l e m e n t s   (M -   1 ) ,   (M -   3 ) , . . , ( M  -   F) .   The  e x c l u s i v e   OR 

c i r c u i t   17  a l s o   w o r k s   to  add  1  to  a l l   t h e   e v e n   n u m b e r e d  

a d d r e s s e s .  

T h a t   i s ,   when  a  n o r m a l / r e d u c t i o n   d i s p l a y   s w i t c h i n g  

s i g n a l   EX  is   s w i t c h e d   to  "1"  ( c o r r e s p o n d s   to   h i g h   l e v e l  

s i g n a l   [ H ] ) ,   t h e   d o u b l e d  a d d r e s s   w h e r e i n  @  a n d   a r e   0 

is   fed   to  t h e   even   n u m b e r e d   memory  e l e m e n t s   by  a n  

a d d r e s s   l i n e   15  t h r o u g h   a  g a t e   c i r c u i t   18,  a n d  

s i m u l t a n e o u s l y   an  odd  n u m b e r e d   a d d r e s s   s i g n a l   to   w h i c h  

1  i s   a d d e d ,  ( t h e   l e a s t   s i g n i f i c a n t   b i t   of  t h e   a d d r e s s  

s i g n a l   is  Hadd4  g e n e r a t e d   by  i n v e r t i n g   t h e   H a d d 4 ) ,   i s  



f e d   to   t h e   odd  n u m b e r e d   memory  e l e m e n t s   t h r o u g h   t h e  

a d d r e s s   l i n e   1 6 .  

From  e a c h   of   t h e   memory   e l e m e n t s   d a t a   DO  to   DF  a r e  

s i m u l t a n e o u s l y   r e a d   o u t   a t   e v e r y   p e r i o d   ( 3 2 0 n s ) ,   a n d  

f e d   t h r o u g h   a  l a t c h   m e a n s   26  to  a  s e l e c t o r   2 5 .  

Fo r   e x a m p l e ,   i f   t h e   d o u b l e d   a d d r e s s   Hadd4  i s   s e t  

to   be  0  a d d r e s s ,   d a t a   of  (0 ,   0 ) ,   ( 0 ,  2 ) ,   (0,   4 ) . . . . a r e  

r e a d  f r o m   t h e   even   n u m b e r e d   memory  e l e m e n t s   to   D0,  D 2 ,  

D 4 , . . ,   and   f rom  t h e   odd  n u m b e r e d   memory  e l e m e n t s   d a t a  

of   (1 ,   0 ) ,   ( 1 ,   2 ) ,   (1 ,   4 ) . . . . a r e   r e a d   to  Dl ,   D3,  D 5 ,  

. . . ( s h o w n   in  F i g .   9 ( A ) ) .  

T h e s e   r e a d   o u t   d a t a   D  a r e   n o t   a l i g n e d   a c c o r d i n g   t o  

t h e   t i m e   s e q u e n c e .   A c c o r d i n g l y ,   i t   is  a d a p t e d   t h a t  

when  P /S   c o n v e r s i o n   is   p e r f o r m e d ,   d i s p l a y   d a t a   in  g o o d  

o r d e r   shown  i n . F i g .   9(B)  can   be  o b t a i n e d   by  c o n t r o l l i n g  

t h e   low  r a n k   4  b i t s   s i g n a l   of   t h e   h o r i z o n t a l   a d d r e s s .  

T h a t   i s ,   as  shown  in  F i g .   8,  one  d a t a   a r e   s e l e c t e d  

f r o m   t h e   16  o u t p u t   d a t a   DO  to  DF  by  a p p l y i n g   t h e  

s e l e c t o r   25  w h i c h   s e l e c t s   one   d a t a ,   and  i n s t e a d   o f  

s e t t i n g   4  b i t s   s e l e c t   s i g n a l   to   be  HaddO,  H a d d l ,   H a d d 2 ,  

H a d d 3 ,   t h e y   a r e   s w i t c h e d   to   t h e   o r d e r   of  H a d d 3 ,   H a d d O ,  

H a d d l   and   Hadd2   by  t h e   s e l e c t o r s   21  to  24,  and  t h u s ,  

o u t p u t   d a t a   a r e   to   be  a r r a n g e d   to  t h e   o r d e r   of  t h e   t i m e  

s e q u e n c e .  

The  s e l e c t   s i g n a l   is  s e n t   f rom  t h e   P/S  c o n v e r s i o n  

c o n t r o l   c i r c u i t   8 .  

The  n o r m a l / r e d u c t i o n   s w i t c h i n g   s i g n a l   EX  i s   s e t   t o  

[ H ] ,   a  c o n t r o l   i n p u t   s i g n a l   B  t u r n s   to   [H] ,   and   e i t h e r  



i n p u t   2  or  3  of  e a c h   of  s e l e c t o r s   21,  22,  23  and  2 4  

w h i c h   has  4  i n p u t s   a n d  s e l e c t s   one  of  them  is   s e l e c t e d .  

T h e n ,   Hadd3  is   s e t   as  t h e   LSB,  and  f rom  t h e   s e l e c t o r s  

21,  22,  23  and  24  HaddO,  Haddl   and  Hadd2  a r e  

s e q u e n t i a l l y   o u t p u t .  

In  t h e   c a s e   of  n o r m a l   d i s p l a y   in  w h i c h   any  g i v e n  

1M  of  memory  a r e a   of  4M,  t he   n o r m a l / r e d u c t i o n   s w i t c h i n g  

s i g n a l   EX  is  t u r n e d   to  a  low  l e v e l   s i g n a l   [ L ] .  

By  t he   s i g n a l   EX,  t he   g a t e   18  c l o s e s   and  a  g a t e  

c i r c u i t   19  is   o p e n e d .   The  n o r m a l   memory  e l e m e n t  

a d d r e s s   in  w h i c h   t h e   v e r t i c a l   and  t h e   h o r i z o n t a l  

a d d r e s s e s   a d v a n c e   by  1  is  i n p u t   as  an  i d e n t i f i e d   s i g n a l  

to  a l l   t h e   memory  e l e m e n t s   s i m u l t a n e o u s l y ,   t h r o u g h   t h e  

g a t e   c i r c u i t   19  and  p a s s i n g   t h r o u g h   t h e   a d d r e s s   l i n e s  

15  and  1 6 .  

H e r e t o f o r e ,   d e s c r i p t i o n s   a r e   made  by  a s s u m i n g   t h e  

c a s e   of  r e d u c t i o n   d i s p l a y , . s o   t h a t   d i f f e r e n t   w r i t i n g  

m a n n e r s   a c c o r d i n g   to   t h e   c a s e   of  odd  n u m b e r e d   a d d r e s s  

and  t h a t   of  even   n u m b e r e d   a d d r e s s   have   b e e n   e x p l a i n e d ,  

when  t h e   p i x e l   d a t a   a r e   w r i t t e n .  

A c c o r d i n g l y ,   t h e   s e l e c t   s i g n a l   to   be  fed   to   t h e  

s e l e c t o r   25  is   to   be  c o n t r o l l e d   by  t h e  L S B   Hadd4  of   t h e  

h o r i z o n t a l   a d d r e s s   of  t he   memory  e l e m e n t .  

T h a t   i s ,   s i n c e   t h e   c o n t r o l   i n p u t   B  of  t h e  

s e l e c t o r s   21,  22,  23  and  24  is   [L ] ,   i n p u t   0  or   1  i s  

s e l e c t e d ,   w h i l e   a c c o r d i n g   to  t he   c o n t r o l   i n p u t   A  t o  

w h i c h   Hadd4  is   i n p u t ,   e i t h e r   of  i n p u t   0  or  1  i s  

s e l e c t e d .   In  t h e   c a s e   of  t he   even   n u m b e r e d   a d d r e s s ,   a n  



i n p u t   0  is   s e l e c t e d   a t   Hadd4  =  0,  t h e n   HaddO  b e c o m e s  

t h e   LSB.  In  t h e   c a s e   of   t h e   odd  n u m b e r e d   a d d r e s s ,   a n  

i n p u t   1  i s   s e l e c t e d   a t   Hadd4  =  1,  and  t h e n   t h e   LSB 

b e c o m e s   to   H a d d O .  

B a s i n g   on  t h e   a b o v e   d e s c r i b e d   f a c t ,   in  t h e  

s e l e c t o r   25,  when  t h e   memory   e l e m e n t   i s   an  e v e n  

n u m b e r e d   a d d r e s s ,   t h e   o r d e r   b e c o m e s   as  D0,  D l , . . D F ,   a n d  

when  i t   is  an  odd  n u m b e r e d   a d d r e s s ,   t h e   o r d e r   is  D l ,  

D0,  D3,  D 2 , . . , D F   and  DE.  The  e x c l u s i v e   OR  c i r c u i t   17  

and  t h e   s e l e c t o r   25  p l a y   t h e   same  r o l e   as  t h a t   of  t h e  

P/S  c o n v e r s i o n   c i r c u i t   11  shown  in  F i g .   1.  In  F i g .   1 0  

t h e r e   a r e   shown  t h i s   r e a d i n g   o p e r a t i o n   and  m a n n e r   o f  

P /S   c o n v e r s i o n .  

The  a b o v e   d e s c r i b e d   e m b o d i m e n t   r e l a t e s   to  t h e   c a s e  

of   1 /2   r e d u c t i o n   d i s p l a y ,   and  by  a p p l y i n g   t h e   s a m e  

m e t h o d   1 / 2 n   r e d u c t i o n   d i s p l a y   is   a l s o   p o s s i b l e .  

T h a t   when  t h e r e   a r e   memory   e l e m e n t s   of  t h e   n u m b e r  

of   2m,  t h e   n o r m a l   d i s p l a y ,   1 /2   r e d u c t i o n   d i s p l a y , . . 1 / 2 m  

r e d u c t i o n   d i s p l a y   can   be  a c h i e v e d   has  been   a l r e a d y  

m e n t i o n e d .   T h e r e f o r e ,   e x p l a n a t i o n   w i l l   be  g i v e n  

r e g a r d i n g   a  c a s e   in  w h i c h   t h e   n u m b e r   of  t h e   m e m o r y  

e l e m e n t s   i s   16  as  a n o t h e r   e m b o d i m e n t .  

W i t h   r e f e r e n c e   to   F i g .   7 ( c ) ,   s e q u e n c e   f o r   w r i t i n g  

p i x e l   d a t a   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

In  1 / 1 6   r e d u c t i o n   d i s p l a y ,   to   r e a d   o u t   e v e r y   1 6  

p i x e l   d a t a   f r o m   t h e   memory   e l e m e n t s   of  16,   i t   i s  

r e q u i r e d   t h a t   f r o m   a  memory  e l e m e n t   n u m b e r e d   0,  p i x e l  

d a t a   n u m b e r e d   0  in  t h e   Oth  g r o u p   a r e   r e a d   to   t h e  



a d d r e s s   0  of  t h e   LSB  a d d r e s s e s   (Hadd4  to   7)  of  t h e  

memory  e l e m e n t s ,   and  f rom  a  memory  e l e m e n t   n u m b e r e d   n ,  

p i x e l   d a t a   n u m b e r e d   0  in  t he   n th   g r o u p   a r e   r e a d   to   t h e  

a d d r e s s   n  of  t h e   LSB  of  t he   memory  e l e m e n t s .   W i t h  

r e a s o n   a b o v e   d e s c r i b e d ,   as  shown  in  F i g .   7  ( c ) , . i n   a n  

a r e a   d i a g o n a l   w i t h   a n g l e s   of  45  d e g r e e   d o w n w a r d   in  t h e  

r a n g e   of  c o o r d i n a t e s   f rom  (0,  0)  to  (F,  F ) ,   p i x e l  d a t a  

of  0  a d d r e s s   of  e ach   of  the   g r o u p s   a r e   w r i t t e n .  

N e x t ,   . r e g a r d i n g   1/8  r e d u c t i o n   d i s p l a y ,   to   r e a d   o u t  

e v e r y   8  p i x e l   d a t a   f rom  16  memory  e l e m e n t s ,   s i n c e   i n  

t h e   memory  e l e m e n t s   n u m b e r e d   0  to  7  p i x e l   d a t a   of  O t h  

a d d r e s s   in  e a c h   of  t h e   g r o u p s   b e i n g   w r i t t e n   a t   t h e   1 / 1 6  

r e d u c t i o n   d i s p l a y ,   p i x e l   d a t a   of  8 th   a d d r e s s   in  each   o f  

t h e   g r o u p s   a r e   w r i t t e n   in  t he   memory  e l e m e n t s   n u m b e r e d  

f rom  8  to  F.  Wi th   r e s p e c t   to  t he   LSB  a d d r e s s   0  of  t h e  

memory  e l e m e n t ,   when  p i x e l   d a t a   a r e   w r i t t e n   i n t o   m e m o r y  

e l e m e n t s   a c c o r d i n g   to  t he   o r d e r   of  t he   e l e m e n t   n u m b e r ,  

same  e x p l a n a t i o n   as  t he   above   d e s c r i b e d   1 / 1 6   r e d u c t i o n  

d i s p l a y   can  be  a p p l i e d .  

Q u i t e   same  e x p l a n a t i o n s   can  be  a l s o  a p p l i e d   t o  

c a s e s   of  1 /4   r e d u c t i o n  d i s p l a y   and  1/2  r e d u c t i o n  

d i s p l a y ,   so  t h a t   F i g .   7 (c )   can  be  d r a w n .  

In  F i g .   11  t h e r e   is  shown  an  e x a m p l e   of  a  w r i t i n g  

c i r c u i t ,   in  F i g .   12,  F i g .   13  and  F i g .   14,  t h e r e   a r e  

shown  e x a m p l e s   of  w r i t i n g   c i r c u i t s .  

Wi th   r e s p e c t   to  t h e   e x a m p l e   of  t h e   w r i t i n g   c i r c u i t  

e x p l a n a t i o n   w i l l   be  g i v e n   as  f o l l o w s .  



D i f f e r e n c e   b e t w e e n   t h e   c i r c u i t   shown  in  F i g .   6  a n d  

t h a t   of  t h i s   l i e s   in  p r o v i d i n g  a n   a d d e r   31  to   t h i s  

c i r c u i t   i n s t e a d   of  t h e   e x c l u s i v e   OR  c i r c u i t   1 3 .  

The  memory   e l e m e n t   n u m b e r   is   s e l e c t e d   in  t h e  

h o r i z o n t a l   d i r e c t i o n   a d d r e s s   ( H a d d O  -   3 ) ,   and  a t   t h e  

LSB  a d d r e s s   ( H a d d 4  -   7)  of   t h e   memory  e l e m e n t ,   t h e   t i m e  

s e q u e n c e   of  t h e   p i x e l   d a t a   b e i n g   w r i t t e n   and  t h e   o r d e r  

of   t h e   memory   e l e m e n t   n u m b e r   a r e   s h i f t e d .  

In  t h e   a d d e r   31  a d d r e s s e s   ( H a d d O  -   3)  a n d  

a d d r e s s e s   ( H a d d 4  -   7)  a r e   a d d e d .   O v e r f l o w   r e s u l t i n g  

f r o m   t h e   a d d i t i o n   is   n e g l e c t e d ,   and  as  shown  in  F i g .  

7 ( c ) ,   a c c o r d i n g   to   t h e   LSB  a d d r e s s   of  t h e   m e m o r y  

e l e m e n t ,   w r i t i n g   i s   p e r f o r m e d   in  t h e   p r e d e t e r m i n e d  

o r d e r .   In  t h e   c a s e   of   t i m i n g   of  o c c u r r e n c e   of  p i x e l  

d a t a   b e i n g   e a r l y ,   a  l a t c h   c i r c u i t   ( n o t   shown)   i s  

p r o v i d e d ,   and   l a t c h e d   p i c t u r e   image   d a t a   a r e   l a t c h e d   b y  

t h e   s e l e c t   s i g n a l s   (CSO,  C S 1 , . . . , C S F ) ,   and  t h e n   t h e  

p a r a l l e l   16  p i x e l   d a t a   a r e   w r i t t e n   in  t h e   m e m o r y  

e l e m e n t   a t   e v e r y   p e r i o d .  

N e x t ,   an  e x a m p l e   shown  in  F i g .   12  (an  e x a m p l e   o f  

w r i t i n g   m a n n e r   shown  in  F i g .   11)  w i l l   be  e x p l a i n e d .  

D i f f e r e n c e   b e t w e e n   t h e   e x a m p l e   and  t h a t   of  shown  i n  

F i g . . 8   l i e s   in  s u b s t i t u t i n g   t h e   P/S  c o n v e r s i o n   c i r c u i t  

8  and   t h e   e x c l u s i v e   OR  c i r c u i t   17  f o r   a  new  P / S  

c o n v e r s i o n   c i r c u i t   8'  and   an  a d d r e s s   f o r m i n g   c i r c u i t   o f  

e a c h   e l e m e n t   3 2 .  

N e e d l e s s   to   s a y   t h a t   t h e   a d d r e s s   d o u b l i n g   c i r c u i t s  

6  and  7  m u s t   be  v a r y   t h e i r   s e t t i n g   to   2  t i m e s ,   4  t i m e s ,  



8  t i m e s ,   16  t i m e s   e t c .   a c c o r d i n g   to   d e s i r e d   r e d u c t i o n  

d i s p l a y ,   and  s h i f t   v a l u e s  d   a n d  p   a r e   s e t   t o  

a p p r o p r i a t e   s h i f t   v a l u e s   such   as  0;  d / 4 ,   β / 4 ,   @ / 8 ,  

β/8 ;  @ / 1 6 ,   β / 1 6   e t c .  

D e t a i l s   of  t he   P/S  c o n v e r s i o n   c i r c u i t   8'  a r e   s h o w n  

i n  F i g .   14  and  t h o s e   of  t h e   a d d r e s s   f o r m i n g   c i r c u i t   o f  

e a c h   e l e m e n t   32  a r e   shown  in  F i g .   13.  R e a r r a n g e m e n t   o f  

t h e   p i x e l   d a t a   is  c o m p l e t e d   by  f u n c t i o n s   of  t he   P / S  

c o n v e r s i o n   c i r c u i t   8'  and  t h e   a d d r e s s   f o r m i n g   c i r c u i t  

of  e a c h   e l e m e n t   3 2 .  

In  t h e s e   c i r c u i t s   a d d r e s s e s  m a y   be  p r e v i o u s l y  

f o r m e d   in  a  ROM  wh ich   a d d r e s s e s   t h e   a d d r e s s e s   H a d d 0  -  7  

and  r e d u c t i o n   r a t i o   so  t h a t   n e c e s s a r y   p i x e l   d a t a  

n e c e s s a r y   f o r   each   of  r e d u c t i o n   d i s p l a y   c a s e s   shown  i n  

F i g .   7 ( c )   may  come  ou t   in  t h e   o r d e r   of  t h e   d a t a .  

F i g .   1 3  s h o w s   an  e m b o d i m e n t   of  t h e   a d d r e s s   f o r m i n g  

c i r c u i t   of  each   e l e m e n t   32.  I t   is  c o m p o s e d   of  g a t e  

p r o v i d i n g   s e l e c t o r s   ( 5 1  -   0 )  -   ( 5 1  -   F)  and  a d d e r s   ( 5 2  

-  0 )  -   ( 5 2  -   F ) ,   and  to  an  a d d r e s s   of  each   of  t h e  

memory  e l e m e n t s   (M -   0 )  -   (M -   F)  a  s h i f t   a m o u n t  

a c c o r d i n g   to  the   r e d u c t i o n   r a t i o   is  added   in  an  a d d e r  

52,  and  t he   s h i f t   a m o u n t   is  s e l e c t e d   in  s e l e c t o r s   ( 5 1  -  

0 ) -   ( 5 1  -   F ) .  

In  an  a d d r e s s   Add  MO  of  t h e   Oth  memory  e l e m e n t   (M 

-  0 ) ,   t h e   s h i f t   amoun t   is  a l w a y s   0  i r r e s p e c t i v e   of  t h e  

r e d u c t i o n   d i s p l a y .   In  t he   n o r m a l   d i s p l a y   a  G  i n p u t   o f  

t h e   s e l e c t o r   51  l e v e l   [H]  i s   i n p u t ,   and  a l l   o u t p u t s   o f  

t h e   s e l e c t o r   become  0.  The  s h i f t   amoun t   is  0 .  



V a l u e s   of  A  and  B  a r e ,   when  r e d u c t i o n   r a t i o   i s  

1 / 2 ,   0  and  0,  when  r e d u c t i o n   r a t i o   is  1 / 4 ,   1  and  0,  i n  

t h e   c a s e   of   r e d u c t i o n   r a t i o   b e i n g   1 / 8 ,   0  and  1,  a n d  

when  1 / 1 6 ,   1  and  1.  The  s e l e c t o r   51  s e l e c t s   0  i n p u t   a t  

1 /2   r e d u c t i o n   d i s p l a y ,   1  i n p u t   a t   1 /4   r e d u c t i o n  

d i s p l a y ,   2  i n p u t s   a t   1 / 8 ,   and  3  i n p u t s   a t   1 / 1 6  

r e d u c t i o n   d i s p l a y .  

An  a d d r e s s   AddMl  of   t h e   l t h   memory  e l e m e n t   ( M  -  l )  

is   d i v i d e d   i n t o   2  g r o u p s ,   t h a t   i s ,   t h e y   a r e   t h e  

f o l l o w i n g   2  g r o u p s ;   t h e   f i r s t   g r o u p   w h i c h   i n c l u d e s  

e v e n   n u m b e r e d   a d d r e s s e s   a t   w h i c h   t h e   s h i f t   a m o u n t   is  0 

in  t h e   c a s e   of  1 /2   r e d u c t i o n   d i s p l a y ,   t h e   s e c o n d   g r o u p  

w h i c h   i n c l u d e s   odd  n u m b e r e d   a d d r e s s e s   a t   w h i c h   t h e  

s h i f t   a m o u n t   is   1  in  t h e   same  c a s e ,   and  q u i t e   t h e   s a m e  

a t   t h e   1 /4   r e d u c t i o n   d i s p l a y ,   in  t h i s   c a s e   t h e   a d d r e s s  

i s   d i v i d e d   i n t o   4  g r o u p s .   To  t h e   Oth  g r o u p   a  s h i f t  

a m o u n t   0  i s   a d d e d  ,   to   t h e   f i r s t   g r o u p   a  s h i f t   a m o u n t   1 

is   a d d e d ,   to   t h e   s e c o n d   g r o u p   a  s h i f t   a m o u n t   2  i s  

a d d e d ,   and   a  s h i f t   a m o u n t   3  i s   a d d e d   to   t h e   t h i r d  

g r o u p .   In  t h e   c a s e   of  1 / 8   r e d u c t i o n   d i s p l a y ,   t h e  

a d d r e s s   is   d i v i d e d   i n t o   2  g r o u p s   of  8  a d d r e s s e s ,   and  a t  

t h e   Oth  a d d r e s s   of   t h e   g r o u p   s h i f t   a m o u n t   is   0 , . . . . a n d  

t h u s ,   a t   t h e   8 t h   a d d r e s s   of  t h e   g r o u p   s h i f t   a m o u n t   i s  

8.  In  t h e   c a s e   of   1 / 1 6   r e d u c t i o n   d i s p l a y ,   t h e   n u m b e r  

of  t h e   memory  e l e m e n t   i s   t h e   s h i f t   a m o u n t   t h e r e o f .  

In  F i g .   14 ,   t h e r e   is   shown  an  e m b o d i m e n t   of  t h e  

P/S  c o n v e r s i o n   c o n t r o l   c i r c u i t   8'  w h i c h   is  c o m p o s e d   o f  

a  s e l e c t o r s   7 1  -   74 ,   an  a d d e r   77  and  g a t e s   75  and  7 6 .  



In  t h e   c a s e   of  n o r m a l   d i s p l a y ,   a  s i g n a l   of  l e v e l  

[H]  is  i n p u t   to  t h e   g a t e s   75  and  76,  and  b o t h   A  and  B 

t u r n   to  [H] ,   t h e n ,   a c c o r d i n g   to   t h e   o r d e r   of   a d d r e s s e s  

H a d d O  -   3  of  3  i n p u t s   of  t h e   s e l e c t o r s   71  to   73,  t h e y  

a r e   o u t p u t .   At  t h e   a d d e r   76  a d d r e s s e s   Hadd4  to  7  a r e  

a d d e d   t h e r e t o   and  a r e   o u t p u t   to  t he   s e l e c t o r   25.  As 

shown  in  F i g .   7 ( c ) ,   t h e   a d d r e s s e s   Hadd4  to  7  a r e .  a d d e d  

to  t he   a d d r e s s e s   Hadd0  to  3  as  s h i f t   a m o u n t s .  

In  t he   c a s e   of  1/2  r e d u c t i o n   d i s p l a y ,   t h e  

a d d r e s s e s   HaddO  to  3  e x i s t   a t   e v e r y   two  a d d r e s s e s ,  

a c c o r d i n g l y ,   by  s l i p p i n g   o f f   t h e   H a d d O  -   3  by  1  ( t h a t  

i s ,   as  t h e   o r d e r   of  H a d d l ,   H a d d 2 ,   Hadd3,   H a d d 0 ) ,   a t .  

e v e r y   2  a d d r e s s e s   t h e  n u m b e r   of  t he   memory  e l e m e n t s   a r e  

s e l e c t e d   and  a d d e d   t h e   Hadd4  to   7  t h e r e t o ,   t h e y   come  t o  

be  e q u a l   to  t he   s h i f t   a m o u n t   in  t he   a d d r e s s   d i r e c t i o n  

of  the   memory  e l e m e n t   shown  in  F i g .   7 ( c ) .  

In  t h e   c a s e   of  1 /4   r e d u c t i o n   d i s p l a y ,   t h e   H a d d 0  -  

3  e x i s t   a t   e v e r y   4  a d d r e s s e s ,   so  t h a t   by  s l i p p i n g   o f f  

by  1  f rom  each   of  t h e   c o n d i t i o n s   in  t h e   c a s e   of  1 / 2  

r e d u c t i o n   d i s p l a y ,   t h a t   i s ,   e a c h   of  t h e   Hadd0  t o . 3   i s  

s l i p p e d   o f f   by  1  ( i . e . ,   in  t h e   o r d e r   of  H a d d 2 ,   3,  0 ,  

1 ) ,   a t   e v e r y   4  a d d r e s s e s   memory  e l e m e n t s   a r e   s e l e c t e d  

and  the   Hadd4  to  7  a r e   a d d e d   t h e r e t o ,   so  t h a t   i t   c o m e s  

to  be  e q u a l   to  t h e   s h i f t   a m o u n t   in  t he   a d d r e s s  

d i r e c t i o n   of  t he   memory  e l e m e n t   shown  in  F i g .   7 ( C ) .  

T h e n ,   o v e r f l o w   is  n e g l e c t e d .  

S i n c e   in  t h e   c a s e   of  1 /8   r e d u c t i o n   d i s p l a y ,   t h e  

Hadd0  to  3  a r e   a t   e v e r y   8  a d d r e s s e s ,   by  s l i p p i n g   o f f  



t h e   H a d d O  -   3  by  1  f r o m   t h e   c a s e   of  1 /4   r e d u c t i o n  

d i s p l a y   ( i n   t h e   o r d e r   of  H a d d 3 ,   0,  1,  2 ) ,   a t   e v e r y   8 

a d d r e s s e s   memory   e l e m e n t s   a r e   s e l e c t e d ,   and  by  b e i n g  

a d d e d   t h e   Hadd4   t o   7  t h e y   come  to  be  e q u a l   to   t h e   s h i f t  

a m o u n t   in  t h e   a d d r e s s   d i r e c t i o n   of  t h e   memory  e l e m e n t s  

shown  in  F i g .   7 ( c ) .   In  1 / 1 6   r e d u c t i o n   d i s p l a y ,   t h e  

H a d d O  -   3  e x i s t   a t   e v e r y   16  a d d r e s s e s ,   so  t h a t   t h e  

a d d r e s s e s   m a k e s   a  r o u n d   w h i c h   r e s u l t s   in  r e t u r n i n g   t o  

t h e   o r i g i n a l   o r d e r .  

The  d a t a   o u t p u t s   f r o m   t h e   memory  e l e m e n t s   (M -   0 )  

-  (M -   F)  a r e   f ed   to   t h e   s e l e c t o r   25  t h r o u g h   t h e   l a t c h  

c i r c u i t   26  a t   e v e r y   r e a d i n g   p e r i o d .  

In  t h i s   e m b o d i m e n t ,   f o r   e x a m p l e ,   as  shown  in  F i g .  

7 ( C ) ,   w r i t i n g   and  r e a d i n g   p i x e l   d a t a   a r e   a d a p t e d   to   b e  

s e q u e n t i a l l y   s l i p p e d   o f f ,   h o w e v e r ,   i t   is   n e e d l e s s   t o  

s a y   t h a t   i f   ROM  is   u s e d ,   w i t h i n   p e r i o d i c a l   r a n g e   p i x e l  

d a t a   can  be  r e a d   o u t   w i t h   any  d e s i r e d   o r d e r  

i r r e s p e c t i v e   of  t h e   o r d e r .  

As  d e s c r i b e d   t h e   a b o v e ,   t h e   p r e s e n t   i n v e n t i o n   i s  

to   c o n t r o l   w r i t i n g   and   r e a d i n g   p i x e l   d a t a   to   t h e   m e m o r y  

e l e m e n t ,   and   f u r t h e r   c o n t r o l   a r r a n g e m e n t   of  t h e   r e a d  

o u t   d a t a ,   and  t h e r e f o r e   t h e   p r e s e n t   i n v e n t i o n   c a n  

r e a l i z e   n o t   o n l y   1 / 2 ,  1 / 4   r e d u c t i o n   d i s p l a y s  b u t   a l s o ,  

in  g e n e r a l ,   up  to   1 / 2 n   r e d u c t i o n  d i s p l a y .  

In  t h e   a b o v e   d e s c r i b e d   e m b o d i m e n t   i t   is  p r e m i s e d  

on  c a s e s   in   w h i c h   s i z e   of   t h e   memory  is   l a r g e r   t h a n  

t h a t   of   t h e   p i c t u r e   p l a n e ,   h o w e v e r ,   e v e n   in  t h e   c a s e s  



of  t he   s i z e   of  t h e   memory  is  e q u a l   to  or  s m a l l e r   t h a n  

t h a t   of  t h e   p i c t u r e   p l a n e ,   t h i s   m e t h o d   can  be  a p p l i e d .  

If   s w i t c h i n g   f rom  n o r m a l   d i s p l a y   to  r e d u c t i o n  

d i s p l a y   or  v i c e   v e r s a   is  p e r f o r m e d   f o r   b l a n k i n g  

d u r a t i o n   of  a  m o n i t o r ,   no  d i s t u r b a n c e   is  g e n e r a t e d   o n  

t he   d i s p l a y e d   p i c t u r e   i m a g e .  

F u r t h e r ,   in  t h e   above   d e s c r i b e d   e m b o d i m e n t ,  

e x p l a n a t i o n   is  g i v e n   r e g a r d i n g   t h e   c a s e s   in  w h i c h   t h e  

p i c t u r e   image   is  d i s p l a y e d   on  a  CRT  m o n i t o r ,   of  c o u r s e ,  

i t   is  a l s o   p o s s i b l e   to  a p p l y   t h e   p r e s e n t   m e t h o d   to   a  

c a s e   of  p r i n t i n g   t h e   p i c t u r e   image   ( r e d u c t i o n   p i c t u r e  

image)   w i t h   a  p r i n t e r .  

As  d e s c r i b e d   t h e   a b o v e ,   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n ,   i t   is  a d a p t e d . t h a t   a d d r e s s e s   to  be  g i v e n   t o  

p i c t u r e   memory  means   a r e   c o n t r o l l e d   so  t h a t   t i m e  

s e q u e n t i a l   p i c t u r e   d a t a  m a y  b e   t h i n n e d   ou t   by  p i x e l  

d a t a   c o r r e s p o n d i n g   to  t h e   r e d u c t i o n   r a t i o ,   a c c o r d i n g l y ,  

a  r e d u c e d   p i c t u r e   image   of  h i g h   f i d e l i t y   to   t h e  

o r i g i n a l   p i c t u r e   can  be  o b t a i n e d ,   in  a d d i t i o n ,   w i t h o u t  

u s i n g   any  h i g h   s p e e d   memory  e l e m e n t ,   and  w i t h o u t  

a p p l y i n g   a  p l u r a l i t y   of  p i c t u r e   memory  m e a n s ,   b u t  

m e r e l y   u s i n g   c o n v e n t i o n a l   p i c t u r e   memory  m e a n s ,  

r e d u c t i o n   p i c t u r e   i m a g e s   of  h i g h   f i d e l i t y   to   t h e  

o r i g i n a l   p i c t u r e   can  be  o b t a i n e d .  

F u r t h e r ,   s i n c e   o n l y   a d d r e s s e s   a r e   c h a n g e d ,   f o r   a n  

i n s t a n t   ( f o r   e x a m p l e ,   1 / 3 0   or  1 / 6 0   s e c o n d )   s w i t c h i n g   t o  

a  n o r m a l   p i c t u r e   d i s p l a y  o r   a  r e d u c t i o n   p i c t u r e   d i s p l a y  

can  be  p e r f o r m e d .  



1.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   image   in  w h i c h  

p i x e l   d a t a   b e i n g   a l i g n e d   in  o r d e r   a r e   d i v i d e d   i n t o  

e v e r y   2m  g r o u p s ,   s a i d   p i x e l   d a t a   of  e a c h   of  t h e   g r o u p s  

a r e   w r i t t e n   in  t h e   same  n u m b e r e d   a d d r e s s e s   of  t h e   2m 

memory   e l e m e n t s   and  r e a d   o u t   t h e   2m  p i x e l   d a t a   i n  

p a r a l l e l   f r o m   s a i d   2m  memory  e l e m e n t s ,   and  p e r f o r m s  

p a r a l l e l - s e r i e s   c o n v e r s i o n  t o   d i s p l a y   t h e   p i c t u r e   i m a g e  

on  a  p i c t u r e   p l a n e   of  a  m o n i t o r ,   c h a r a c t e r i z e d   in  t h a t :  

when  t h e   p i x e l   d a t a   a r e   w r i t t e n   in  s a i d   m e m o r y  

e l e m e n t s ,   a t   l e a s t   e v e r y   two  c o n s e c u t i v e   a d d r e s s e s   i n  

s a i d   memory   e l e m e n t s   of   2 m  s a i d   memory  e l e m e n t s   a r e  

a c c e s s e d ,   and  a n  o r d e r   of  s a i d   c o n s e c u t i v e   2m  p i x e l  

d a t a   a r e   v a r i e d   a c c o r d i n g   to  s a i d   a c c e s s e d   a d d r e s s e s ,  

i d e n t i c a l   s p e c i f i c   n u m b e r e d   p i x e l   d a t a   a t   l e a s t   in  t w o  

c o n s e c u t i v e   g r o u p s   a r e   c o n t r o l l e d   a t   l e a s t   e v e r y   t w o  

g r o u p s   of  so  t h a t   t h e y   may  be  w r i t t e n   in  d i f f e r e n t  

n u m b e r e d   memory   e l e m e n t s   w i t h   e a c h   o t h e r ,   in  t h e   c a s e  

of   r e a d i n g   o u t   p i x e l   d a t a   f rom  memory  e l e m e n t s ,   d a t a   o f  

2m  r e a d   o u t   of  s a i d   memory  e l e m e n t s   of  2m  b y  

c o n s e c u t i v e   a d d r e s s e s   a r e   r e a r r a n g e d   a c c o r d i n g   to   s a i d  

w r i t i n g   c o n t r o l   in  t h e   c a s e   of  n o r m a l   d i s p l a y ,   in  t h e  

c a s e   of  1 / 2 n   r e d u c t i o n   d i s p l a y   b o t h   v e r t i c a l   a n d  

h o r i z o n t a l   a d d r e s s e s   a r e   m u l t i p l i e d   by  2n  a c c o r d i n g   t o  

1 / 2 n   r e d u c t i o n ,   and   s a i d   2m  memory  e l e m e n t s   a r e   r e a d  

o u t   b a s i n g   on  d i f f e r e n t   2n  a d d r e s s e s   o b t a i n e d   a c c o r d i n g  

to   t h e   w r i t i n g   c o n t r o l ,   b a s i n g   on  s a i d   w r i t i n g   a n d  



r e a d i n g   c o n t r o l ,   e i t h e r   of  n o r m a l   p i c t u r e   i m a g e s   o r  

r e d u c t i o n   p i c t u r e   i m a g e s   can  be  d i s p l a y e d   f r e e l y .  

2.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   to   c l a i m   1,  w h e r e i n   when  t h e   p i x e l   d a t a   a r e  

w r i t t e n   in  t h e   memory  e l e m e n t s ,   even   t h e   n u m b e r e d  

g r o u p s   of  e v e r y   2m  c o n s e c u t i v e   s e q u e n t i a l   p i x e l   d a t a  

a r e   w r i t t e n   in  2m  memory  e l e m e n t s   a c c o r d i n g   t o  t h e  

o r d e r   of  t h e   p i x e l   d a t a ,   and  the   odd  n u m b e r e d   g r o u p s   o f  

t h e   2m  p i x e l   d a t a   a r e   w r i t t e n   in  t h e   2m  memory  e l e m e n t s  

by  s u b s t i t u t i n g   t h e   even  n u m b e r e d   p i x e l   d a t a   f o r   t h e  

odd  o n e s ,   r e s p e c t i v e l y .  

3.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   to  c l a i m   2,  w h e r e i n   when  t he   n o r m a l   d i s p l a y  

is  p e r f o r m e d   by  r e a d i n g   out   the   p i x e l   d a t a   f rom  t h e  

memory  e l e m e n t s ,   d a t a   a re   r e a d   ou t   f rom  t h e   2m  m e m o r y  

e l e m e n t s ,   i f   t h e  L S B   a d d r e s s   wh ich   a c c e s s e s   t h e   m e m o r y  

e l e m e n t   is  an  even   n u m b e r ,   a  n o r m a l   p i c t u r e   d i s p l a y   i s  

p r o d u c e d   by  c o n t r o l l i n g   t he   m o n i t o r   a c c o r d i n g   to   t h e  

o r d e r   of  t h e   s e q u e n c e   of  the   memory  e l e m e n t s ,   and  i n  

t h e   c a s e   of  t he   LSB  a d d r e s s   wh ich   a c c e s s e s   t h e   t h e  

memory  e l e m e n t   is  an  odd  n u m b e r ,   t h e   n o r m a l   p i c t u r e  

d i s p l a y   is  p r o d u c e d   by  c o n t r o l l i n g   t h e   m o n i t o r  

a c c o r d i n g   to   an  o r d e r   of  h a v i n g   been   r e p l a c e d   t h e   e v e n  

n u m b e r e d   memory  e l e m e n t   w i t h   t he   odd  n u m b e r e d   o n e s .  



4.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   t o   c l a i m   2,  w h e r e i n   in  t h e   c a s e   of  1 / 2  

r e d u c t i o n   d i s p l a y   by  r e a d i n g   t h e   p i x e l   d a t a   f rom  t h e  

m e m o r y   e l e m e n t s ,   b o t h   t h e   v e r t i c a l   and  h o r i z o n t a l  

a d d r e s s e s   a r e   d o u b l e d ,   an  even   n u m b e r e d   a d d r e s s   i s  

a d d e d   to   e a c h   of  e v e n   n u m b e r e d   memory  e l e m e n t s  

i n d e p e n d e n t l y   and  to   e a c h   of  odd  n u m b e r e d   m e m o r y  

e l e m e n t s   an  odd  a d d r e s s   is  a d d e d   i n d e p e n d e n t l y ,   b y  

r e a d i n g   o u t   2m  d a t a   e v e r y   p a i r   of  c o n s e c u t i v e   even   a n d  

odd   n u m b e r e d   a d d r e s s e s ,   t h e   r e a d   o u t   d a t a   f rom  t h e   e v e n  

n u m b e r e d   memory  in  o r d e r   w i t h   t h e   n u m b e r   of  t h e   m e m o r y  

e l e m e n t s   and  t h e   r e a d   o u t   d a t a   f r o m   t h e   odd  n u m b e r e d  

m e m o r y   e l e m e n t s   in  o r d e r   w i t h   t h e   memory  e l e m e n t s   a r e  

s e q u e n t i a l l y   d i s p l a y e d   on  t h e   m o n i t o r .  

5.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   to   c l a i m   1,  w h e r e i n   when  t h e   p i x e l   d a t a   a r e  

w r i t t e n   in  t h e   memory   e l e m e n t s ,   an  o r d e r   of  t h e  

c o n s e c u t i v e   p i x e l   d a t a   of  e v e r y   2m  a r e   c i r c u l a t i n g l y  

s h i f t e d   a c c o r d i n g   to   a  v a l u e   c o r r e s p o n d i n g   to   a  m e m o r y  

e l e m e n t   a c c e s s   a d d r e s s   to   s t o r e   t h e   s h i f t e d   p i x e l   d a t a  

a c c o r d i n g   to   t h e   s e q u e n c e   of  memory  e l e m e n t   in  t h e  

m e m o r y   e l e m e n t .  

6.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   to   c l a i m   5,  w h e r e i n   when  t h e   p i x e l   d a t a   a r e  

r e a d   o u t   of  t h e   memory   means   f o r   t h e   n o r m a l   d i s p l a y ,   b y  

r e a r r a n g i n g   t h e   r e a d   p i c t u r e   i m a g e   d a t a   of  2m  i n  



r e s p o n s e   to  a  v a l u e   of  t h e   LSB  of  a c c e s s   a d d r e s s ,   t h e  

n o r m a l   p i c t u r e   d i s p l a y   is  c a r r i e d   ou t   by  t h e   m o n i t o r .  

7.  A  m e t h o d   f o r   d i s p l a y i n g   a  p i c t u r e   i m a g e  

a c c o r d i n g   to   c l a i m   5,  w h e r e i n   when  1 / 2 n   r e d u c t i o n  

p i c t u r e   is  d i s p l a y e d   by  r e a d i n g   ou t   t h e   p i x e l   d a t a   f r o m  

t h e   memory  e l e m e n t ,   t h e   v e r t i c a l   and  t h e   h o r i z o n t a l  

a d d r e s s e s   a r e   m u l t i p l i e d   by  2n,  d i v i d e d   i n t o   2n  g r o u p s  

b a s i n g   on  o r d e r   of  t h e   a d d r e s s   n u m b e r ,   t h e   LSB 

a d d r e s s e s   a r e   g i v e n   to  t he   memory  e l e m e n t s   and  f u r t h e r  

0,  1 , . . . 2 n - 1   a r e   i n d e p e n d e n t l y   g i v e n   to   t h e   m e m o r y  

e l e m e n t s ,   2m  d a t a   a r e   r e a d   ou t   of  t he   memory  e l e m e n t s ,  

a c c o r d i n g   to   a  v a l u e   of  e a c h   of  t h e   LSB  2m  of  t h e  

r e s p e c t i v e   a c c e s s   a d d r e s s   t h e   d a t a   a r e   r e a r r a n g e d   t o  

d i s p l a y   1 / 2 n   r e d u c t i o n   d i s p l a y   by  t he   m o n i t o r .  
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