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©  Integrated  circuitfor  liquid  crystal  display. 
©  The  pixel  drive  output  terminals  (P1-P19)  of  an  integrated 
circuit  (10)  for  liquid  crystal  display  are  grouped  into  two 
array-portions,  one  of  the  array-portions  including  odd  num- 
bered  output  terminals  associated  with  the  odd  numbered 
pixels  and  the  other  of  array-portions  including  even  num- 
bered  output  terminals  associated  with  the  even  numbered 
pixels. 

P3  P7  Pll 
PI  i  P5(  P9(  PI3 

to 

V  ||  I  @  '  i  '  @  LI  1-1  l_L_ 
A  1  3  5  7  9  II  13 

PC  < 

15 
17 
19 
18 
16 

o  2  4  6  8101214  „ 
w \ w  

P2  )  P6  )  PIO)  PI4 
P4  P8  PI2 

= 3 - P t 9  
= - P 1 8  
= 3 - P i 6  

F  I  G .  

Q. 
LU 

Croydon  Printing  Company  Ltd 



0 2 6 1   3 6 9  

-  l  -  

I n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l   d i s p l a y  

T h i s   i n v e n t i o n   r e l a t e s   to  an  i n t e g r a t e d   c i r c u i t  

f o r   l i q u i d   c r y s t a l   d i s p l a y ,   f o r   d r i v i n g   a  d o t   m a t r i x  

t y p e   l i q u i d   c r y s t a l   d i s p l a y   and ,   more   p a r t i c u l a r l y ,   t o  

an  i m p r o v e m e n t   in  an  a r r a n g e m e n t   of  o u t p u t   t e r m i n a l s   f o r  

5  o u t p u t t i n g   a  p l u r a l i t y   of  p i x e l   or  p i c t u r e   e l e m e n t   d r i v e  

s i g n a l s   in.  a  p a r a l l e l   f a s h i o n .  

F i g .   1  is  a  . s c h e m a t i c   i l l u s t r a t i o n   of  a  l i q u i d  

c r y s t a l   (LC)  d i s p l a y   a p p a r a t u s .   In  t he   f i g u r e ,   r e f e r -  

e n c e   n u m e r a l   51  d e s i g n a t e s   a  l i q u i d   c r y s t a l   d i s p l a y  

10  d e v i c e ,   52  a  s e m i c o n d u c t o r   i n t e g r a t e d   c i r c u i t ,   f o r  

e x a m p l e ,   a  l a r g e   s c a l e   i n t e g r a t i o n   (LSI )   f o r   d r i v i n g  

t h e   LC  d i s p l a y   d e v i c e ,   and  53  a  p r i n t e d   w i r i n g   b e a r d ,  

i . e . ,   p r i n t e d   w i r i n g   s u b s t r a t e .   The  o u t p u t   s i g n a l  

t e r m i n a l s   ( n o t   shown)   of  b o a r d   53  and  t he   e l e c t r o d e  

15  t e r m i n a l s   of  LC  d i s p l a y   d e v i c e   a r e   c o n n e c t e d   by  c o n d u c -  

t i v e   w i r e s   ( n o t   shown)  . 
When  an  LC  d i s p l a y   d e v i c e   w i t h   p i c t u r e   e l e m e n t s  

( p i x e l s )   a r r a y e d   in  a  m a t r i x   f a s h i o n ,   c a l l e d -   a  d o t  

m a t r i x   t y p e   LC  d i s p l a y   d e v i c e ,   is  u s e d ,   LSI  52  is  so  • 

20  c o n s t r u c t e d   as  to  p r o d u c e   a  p l u r a l i t y   of  p i x e l   d r i v e  

s i g n a l s   in  a  p a r a l l e l   f a s h i o n .   An  a r r a y   of  e x t e r n a l  

t e r m i n a l s   of  a  c o n v e n t i o n a l   LSI  is  i l l u s t r a t e d   i n  

F i g .   2.  In  the   f i g u r e ,   r e f e r e n c e   n u m e r a l   61  d e s i g n a t e s  

a  p a c k a g e ,   Pi  to  P19  p i x e l   d r i v e   o u t p u t -   t e r m i n a l s   f o r  

25  o u t p u t t i n g   the   p i x e l   d r i v e   s i g n a l s ,   and  Pc  c o n t r o l   . 
t e r m i n a l s   f o r   c o n t r o l   s i g n a l .   O u t p u t   t e r m i n a l s   PI  t o  
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P19  a r e   n u m b e r e d   1,  2,  3,  . . . /   19  in  a  d i r e c t i o n ,  

r e s p e c t i v e l y .  

The  d r i v e   s i g n a l s   o u t p u t   f rom  the   o u t p u t   t e r m i n a l s  

PI  to  P19  of  LSI  52  a r e   a p p l i e d   to  t h o s e   p i x e l s   of  t h e  

5  p i x e l   a r r a y   of  LC  d i s p l a y   d e v i c e   51,  w h i c h   c o r r e s p o n d  
to   t he   o u t p u t   t e r m i n a l s   Pi  to  P19  of  LSI  5 2 .  

A  c o n v e n t i o n a l   s t r u c t u r e   of  d o t   m a t r i x   t y p e   LC 

d i s p l a y   d e v i c e   51  is  i l l u s t r a t e d   in  F i g .   3.  The  LC 

d i s p l a y   d e v i c e   51  is  c o m p r i s e d   of  a  p a i r   of  t r a n s p a r e n t  
10  s u b s t r a t e s ,   made  o f ,   f o r   e x a m p l e ,   g l a s s ,   a  p l u r a l i t y  

of   t r a n s p a r e n t   e l e c t r o d e s   f o r   p i x e l   d r i v e ,   w h i c h   a r e  

a r r a y e d   on  t h e   i n n e r   s u r f a c e s   of  t h e   t r a n s p a r e n t   s u b -  

s t r a t e s ,   l i q u i d   c r y s t a l   f i l l e d   in  t h e   s p a c e   b e t w e e n  

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

15  b o a r d s   l a i d   on  t h e   o u t e r   s u r f a c e s   of  t h e   t r a n s p a r e n t  

s u b s t r a t e s - .   The  c e n t e r   p o r t i o n   of  t he   t r a n s p a r e n t  

s u b s t r a t e s   c o r f s t i t u t e s   a  d i s p l a y   s e c t i o n   71.  T h e  

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

a  w i r i n g   s e c t i o n   72  and  e l e c t r o d e   t e r m i n a l   s e c t i o n   7 3 .  

20  In  d i s p l a y   s e c t i o n   71,  t h e   t r a n s p a r e n t   e l e c t r o d e s  

c o n s t i t u t i n g   common  e l e c t r o d e ' s   ( i n   t h i s   e x a m p l e ,   f i v e  

e l e c t r o d e s )   e x t e n d   in  t h e   h o r i z o n t a l   d i r e c t i o n   of  t h e  

s u b s t r a t e s .   The  t r a n s p a r e n t   e l e c t r o d e s   c o n s t i t u t i n g  

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

25  are"  a r r a y e d   in  t he   v e r t i c a l   d i r e c t i o n   of  the   s u b s t r a t e s .  

E l e c t r o d e   t e r m i n a l s   73]_  to  7320  a r e   c o n n e c t e d   to  t h e  

s e g m e n t   t r a n s p a r e n t   e l e c t r o d e s ,   l o c a - t e d   a t   t he   e n d s   o f  

t h e   s u b s t r a t e s   in  the   h o r i z o n t a l   d i r e c t i o n ,   and  n u m b e r e d  

1 , ^ 2 ,   3,  20  in  t he   h o r i z o n t a l   d i r e c t i o n ,   r e s p e c -  
30  t i v e l y .   T h e s e   e l e c t r o d e   t e r m i n a l s   a r e   g r o u p e d   i n t o  

a r r a y - p o r t i o n s .   The  a r r a y - p o r t i o n s   a r e   a l t e r n a t e l y  

a r r a n g e d   on  b o t h   s i d e s   of  t he   s u b s t r a t e .   The  t e r m i n a l s  

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

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

35  When  LC  d r i v e   LSIs   52  w i t h ,   the   e x t e r n a l   t e r m i n a l  

a r r a y   shown  in  F i g .   2  a r e   u s e d   to  d r i v e   do t   m a t r i x   t y p e  
LC  d i s p l a y   d e v i c e   51  w i t h   the   e l e c t r o d e   t e r m i n a l   a r r a y  
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shown   in  F i g .   3,  t he   w i r i n g   p a t t e r n   of  t he   p r i n t e d   w i r -  

ing   b o a r d   u s e d   f o r   c a r r y i n g   the   LSIs   52  is  i l l u s t r a t e d  

in  F i g .   4.  The  o u t p u t   s i g n a l   t e r m i n a l s   of  p r i n t i n g  

w i r i n g   s u b s t r a t e   53  a r e   l o c a t e d   at   t h e   e n d s   t h e r e o f   i n  

5  t h e   h o r i z o n t a l   d i r e c t i o n ,   and  g r o u p e d '   i n t o   a r r a y   p o r -  
t i o n s   82.  The  o u t p u t   t e r m i n a l s   of  e a c h   LSI  52  f o r  

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

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

m i n a l   of  s u b s t r a t e   53,  v i a   p r i n t e d   w i r i n g s   81  f o r   l e a d -  

10  ing   t h e   d r i v e   s i g n a l s .   H o w e v e r ,   a r r a y - p o r t i o n s   82  o f  

s u b s t r a t e   53  a re   a l t e r n a t e l y   l o c a t e d   a t   b o t h   s i d e s   o f  

t h e   p r i n t e d   w i r i n g   b o a r d ,   and  t h e   o r d e r   of  t h e   t e r m i n a l  

n u m b e r s   in  e a c h   a r r a y - p o r t i o n   82  is  t he   same  as  t h a t   i n  

t h e   c o r r e s p o n d i n g   a r r a y - p o r t i o n   of  t h e   e l e c t r o d e   t e r - ^  

15  m i n a l s   of  LC  d i s p l a y   d e v i c e   51.  C o n s e q u e n t l y ,   the   o r d e r  

of  t h e   t e r m i n a l   n u m b e r s   of  h a l f   of  t h e   o u t p u t   t e r m i n a l s  

of  e a c h   LSI  52  is  o p p o s i t e   to  t he   o r d e r   of  t h e   t e r m i n a l  

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

53.   I f   t h o s e   t e r m i n a l s   o p p o s i t e l y   a r r a y e d   a r e   c o n n e c t e d  

20  on  t h e   same  s u r f a c e   of  b o a r d   53,  w i r i n g s   81  c o n n e c t i n g  

t h e   o p p o s i t e l y   a r r a y e d   t e r m i n a l s   c r o s s   w i t h   e a c h   o t h e r .  

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

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

w i r i n g   b o a r d   53,  as  shown  in  F i g .   4.  The  p r i n t e d   w i r e s  

2-5  f o r m e d   on^  the   back   s u r f a c e   a re   i n d i c a t e d   by  d o t t e d  

l i n e s .   The  w i r i n g s   f o r m e d   on  b o t h   s u r f a c e s   a r e   c o n -  

n e c t e d   v i a   c o n t a c t - h o l e   8 3 .  

D r i v e   s i g n a l s   a re   a p p l i e d ,   in  t i m e   d i v i s i o n   m a n n e r ,  

to   t h e   e l e c t r o d e   t e r m i n a l s   13±  to  7320  ° f   LC  d i s p l a y  
30  d e v i c e   51.  The  LC  d r i v e   c i r c u i t   ( n o t   shown)-   f o r   g e n -  

e r a t i n g   the   d r i v e   s i g n a l   is  m o u n t e d   on  p r i n t e d   w i r i n g  

b o a r d   53.  The  p r i n t e d   w i r i n g s   ( n o t   s h o w n )   for ,   s u p p l y i n g  

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

( n o t   shown)   a re   p r o v i d e d   on  p r i n t e d   w i r i n g   b o a r d   5 3 .  

35  I f   such   a  l a y o u t   of  w i r i n g s   is  e m p l o y e d   f o r   a v o i d i n g  

t h e   c r o s s i n g   of  w i r i n g s ,   a  n u m b e r   of  c o n t a c t - h o l e s   83 

m u s t   be  f o r m e d .   As  a  r e s u l t ,   t he   . c o s t   to  m a n u f a c t u r e  
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p r i n t e d   w i r i n g   b o a r d   53  is  i n c r e a s e d ,   and  t h e   r e l i a b i -  

l i t y "   of  t he   w i r i n g   c o n n e c t i o n   is  r e d u c e d .  

In  LC  d i s p l a y   d e v i c e   51  as  shown  in  F i g .   3,  t h e  

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

i v e l y   a r r a y e d   in  t he   o r d e r   of  t e r m i n a l   n u m b e r   in  t h e  

h o r i z o n t a l   d i r e c t i o n   of  t he   d i s p l a y   d e v i c e .   T h e r e f o r e ,  

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

w i r i n g   p o r t i o n   72  b e t w e e n   e l e c t r o d e   t e r m i n a l   s e c t i o n   73 

and  d i s p l a y   s e c t i o n   71  o c c u p i e s   a  l a r g e   a r e a   on  t h e  

c h i p .   As  a  r e s u l t ,   t he   r a t i o   of  t he   o c c u p i e d   a r e a   o f  

d i s p l a y   71  in  LC  d i s p l a y   d e v i c e   is  r e d u c e d .   The  r e s u l t  

is  t h a t   t h e   m a n u f a c t u r e d   d i s p l a y e d   image   i s   u n r e a d a b l e ,  

and  t h e   i n e f f e c t i v e   p o r t i o n   of  the   l i q u i d   c r y s t a l   l a y e r  
w h i c h   d o e s   n o t   c o n t r i b u t e   to  the   d i s p l a y ,   i s   i n c r e a s e d .  

A c c o r d i n g l y ,   t h i s   i n v e n t i o n   is  d i r e c t e d   to   s o l v i n g  

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

t h a t   t h e   n u m e r o u s   c o n t a c t - h o l e s   a re   f o r m e d   in  t h e  

p r i n t e d   w i r i n g   b o a r d   f o r   t he   i n t e g r a t e d   c i r c u i t ,   a n d  

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

t y p e   LC  d i s p l a y   d e v i c e   is  n a r r o w .  

An  o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a n  

i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l   (LC)  d i s p l a y ,  

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

LC  d i s p l a y   d e v i c e   can  be  s e c u r e d ,   w i t h   r e d u c e d   m a n u -  

f a c t u r i n g   c o s t   of  t he   p r i n t e d   w i r i n g   b o a r d ,   and  t h e  

i m p r o v e d   r e l i a b i l i t y   of  w i r i n g s ,   and  w h i c h   r e a l i z e s  

i n e x p e n s i v e   and  r e l i a b l e   LC  d i s p l a y - d e v i c e -   of  t h e   do t   -. 

m a t r i x   t y p e .  

In  an  i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l   d i s -  

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

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

p a r a l l e l   a  p l u r a l i t y   of  p i x e l   d r i v e   s i g n a l s ,   w h i c h  

a r e   a p p l i e d   to  t he   p i x e l s   a r r a y e d   in  a  d i r e c t i o n   i n  

a  l i q u i d   c r y s t a l   d i s p l a y   d e v i c e   of  t he   d o t   m a t r i x   t y p e ,  

a r e   g r o u p e d   i n t o   two  a r r a y - p o r t i o n s ,   an  a r r a y - p o r t i o n  

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

t h e   odd  n u m b e r e d   p i x e l s   and  an  a r r a y - p o r t i o n   i n c l u d i n g -  
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even   n u m b e r e d   o u t p u t   t e r m i n a l s   a s s o c i a t e d   w i t h   the   e v e n  

n u m b e r e d   p i x e l s .  

The  odd  n u m b e r e d   o u t p u t   t e r m i n a l s   a re   a r r a y e d   s u c h  

t h a t   t he   n u m b e r s   t h e r e o f   (odd  n u m b e r s )   a r e   i n c r e a s e d   i n  

a  d i r e c t i o n   of  the   a r r a y   of  t he   odd  n u m b e r e d   and  e v e n  

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

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

n u m b e r s   t h e r e o f   ( e v e n   n u m b e r s )   a r e   d e c r e a s e d   in  t h e  

same  d i r e c t i o n   of  t h e   a r r a y   of  the   odd  n u m b e r e d   a n d  

even   n u m b e r e d   o u t p u t   t e r m i n a l s .  

A l t e r n a t i v e l y ,   t h e   odd  n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   s u c h   t h a t   t h e   n u m b e r s   t h e r e o f   (odd  n u m b e r s )  

a r e   d e c r e a s e d   in  a  d i r e c t i o n   of  t he   a r r a y   of  the   o d d  

n u m b e r e d   and  even   n u m b e r e d   o u t p u t   t e r m i n a l s .   In  s u c h  

a  c a s e ,   the   even   n u m b e r e d   o u t p u t   t e r m i n a l s   a re   a r r a y e d  

s u c h   t h a t   t he   n u m b e r s   t h e r e o f   ( e v e n   n u m b e r s )   a re   i n -  

c r e a s e d   in  the   same  d i r e c t i o n   of  t he   a r r a y   of  the   o d d  

n u m b e r e d   and  even   n u m b e r e d   o u t p u t   t e r m i n a l s .  

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

w i t h   the   o u t p u t   t e r m i n a l   a r r a y   on  the   p r i n t e d   w i r i n g  

b o a r d ,   an  a r r a y - p o r t i o n   of  the   odd  n u m b e r e d   b o a r d   t e r -  

m i n a l s   and  an  a r r a y - p o r t i o n   of  the   even   n u m b e r e d   b o a r d  

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

b o a r d ,   in  c o r r e s p o n d e n c e   to  the   o u t p u t   t e r m i n a l   a r r a y -  

p o r t i o n s   of  the   i n t e g r a t e d   c i r c u i t   f o r   LC  d i s p l a y .  

C o n s e q u e n t l y ,   the   i n t e g r a t e d   c i r c u i t   o u t p u t   t e r m i n a l s  

can  be  c o n n e c t e d   to  t he   b o a r d   o u t p u t   t e r m i n a l s   on  o n e  
s i d e   of  the   b o a r d .   T h i s   e l i m i n a t e s   the   need   f o r   t h e  

c o n t a c t - h o l e   c o n n e c t i o n   of  the   p r i n t e d   w i r i n g s   on  b o t h  

s i d e s   of  the   b o a r d .   The  r e s u l t   is  to  p r o v i d e   a n  

i n e x p e n s i v e   and  r e l i a b l e   p r i n t e d   w i r i n g   b o a r d .   I n  

a s s e m b l i n g   an  LC  d i s p l a y   a p p a r a t u s   by  e l e c t r i c a l l y   c o n -  
n e c t i n g   an  LC  d i s p l a y   d e v i c e   of  the   do t   m a t r i x   t y p e  
on  the   p r i n t e d   w i r i n g   b o a r d ,   if   the   e l e c t r o d e   t e r m i n a l s  
of  the   t r a n s p a r e n t   s u b s t r a t e   of  the   l i q u i d   c r y s t a l  
d i s p l a y   d e v i c e   a re   g r o u p e d   i n t o   an  a r r a y - p o r t i o n   of  t h e  

even   n u m b e r e d   e l e c t r o d e   t e r m i n a l s   and  an  a r r a y - p o r t i o n  
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of  t he   odd  n u m b e r e d   e l e c t r o d e   t e r m i n a l s ,   in  c o r r e s p o n -  

d e n c e   to  the  o u t p u t   t e r m i n a l   a r r a y   of  t he   w i r i n g   b o a r d ,  

t h e   t r a n s p a r e n t   w i r i n g s   f o r   c o n n e c t i n g   t he   t r a n s p a r e n t  

e l e c t r o d e s   w i t h   t he   e l e c t r o d e   t e r m i n a l s   may  e x t e n d  

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

d e v i c e   and  may  have   a  m in imum  l e n g t h .   The  r e s u l t   is  t o  

i n c r e a s e   the   a r e a   o c c u p i e d   by  t h e   t r a n s p a r e n t   e l e c t r o d e  

w i r i n g   s e c t i o n   in  t h e   LC  d i s p l a y   d e v i c e   and  to  p r o v i d e  

an  e a s y - t o - s e e   d i s p l a y .   The  a r r a y   i n t e r v a l   b e t w e e n  

10  t r a n s p a r e n t   e l e c t r o d e   w i r i n g s ,   and  h e n c e   the   e l e c t r o d e  

t e r m i n a l   w i r i n g   i n t e r v a l   may  be  as  wide   as  t he   p i x e l  

w i r i n g   i n t e r v a l .   T h i s   f a c t   m a k e s   i t   e a s y   to  m a n u f a c t u r e  

t h e   LC  d i s p l a y   d e v i c e ,   and  p r o v i d e s   an  i n e x p e n s i v e   LC 

d i s p l a y   d e v i c e .  

15  T h i s   i n v e n t i o n   can   be  more   f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n -  

j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  shows  a  p e r s p e c t i v e   v iew  s c h e m a t i c a l l y  

s h o w i n g   an  e x a m p l e   of  t he   LC  d i s p l a y   a p p a r a t u s   ; 
20  F i g .   2  shows  a  p l a n   v i e w   of  a  c o n v e n t i o n a l   LSI  f o r  

LC  d i s p l a y   in  F i g .   1 ;  

F i g .   3  shows  a  p l a n   v i e w   i l l u s t r a t i n g   a  c o n v e n -  

t i o n a l   p r i n t e d   w i r i n g   b o a r d   in  F i g .   1 ;  

F i g .   4  shows  a  v i e w   i l l u s t r a t i n g   an  e x a m p l e   of  t h e  

25  LC  d i s p l a y   d e v i c e   in  F i g .   1 ;  

F i g .   5  shows  a  p l a n   v i e w   i l l u s t r a t i n g   an  LSI  f o r  

LC  d i s p l a y   a c c o r d i n g   to  an  e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

•  F i g .   6  shows  a  p l a n   v i e w   i l l u s t r a t i n g   an  e x a m p l e  

of  a  p r i n t e d   w i r i n g   b o a r d   f o r   a s s e m b l i n g   an  LC  d i s p l a y  

30  a p p a r a t u s   t o g e t h e r   w i t h   the   LSI  of  F i g .   1 ;  

F i g .   7  shows  a  v i ew   i l l u s t r a t i n g   a  c o n f i g u r a t i o n  

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

m a t r i x   t y p e ;   a n d  

F i g .   8  shows  a  b l o c k   d i a g r a m   i l l u s t r a t i n g   a n  

35  e x a m p l e   of  the  i n t e r n a l   c i r c u i t   of  the   LSI  shown  i n  

F i g .   1 .  

An  e m b o d i m e n t   of  t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d  
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r e f e r r i n g   to  the   a c c o m p a n y i n g   d r a w i n g s .  

In  LSI  10  f o r   LC  d i s p l a y   as  shown  in  F i g .   5 ,  

r e f e r e n c e   n u m e r a l   11  d e s i g n a t e s   a  p a c k a g e ,   Pc  c o n t r o l  

t e r m i n a l s ,   and  Pi  to  P19  p i x e l   d r i v e   o u t p u t   t e r m i n a l s  

f o r   o u t p u t t i n g   in  p a r a l l e l   the   d r i v e   s i g n a l s   f o r   d r i v i n g  

t he   p i x e l s   or  p i c t u r e   e l e m e n t s   ( n o t   s h o w n ) .   An  a r r a y -  

p o r t i o n   of  t h o s e   odd  n u m b e r e d   of  o u t p u t   t e r m i n a l s   PI  t o  

P19 ,   w h i c h   a r e   p r o v i d e d   in  c o r r e s p o n d e n c e   to  the   o d d  

n u m b e r e d   p i x e l s ,   is  p r o v i d e d   s e p a r a t e l y   f r o m   an  a r r a y -  

p o r t i o n   of  t h o s e   even   n u m b e r e d   of  o u t p u t   t e r m i n a l s   P i  

to  P19 ,   w h i c h   a re   p r o v i d e d   in  c o r r e s p o n d e n c e   to  the   e v e n  

n u m b e r e d   p i x e l s .   The  odd  n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   in  t he   o r d e r   t h a t   the   n u m b e r s   a s s i g n e d   t o  

t h e s e   t e r m i n a l s   i n c r e a s e s   in  a  d i r e c t i o n   of  t h e   a r r a y  
of  t he   p i x e l   d r i v e   o u t p u t   t e r m i n a l s .   The  e v e n   n u m b e r e d  

o u t p u t   t e r m i n a l s   a re   a r r a y e d   in  the   o r d e r   t h a t   t h e  

n u m b e r s   a s s i g n e d   to  t h e s e   t e r m i n a l s   d e c r e a s e s   in  t h e  

same  d i r e c t i o n   of  t he   a r r a y   of  the   p i x e l   d r i v e   o u t p u t  

t e r m i n a l s .  

In  o t h e r   w o r d s ,   the   odd  n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   s u c h   t h a t   the   n u m b e r s   t h e r e o f   (odd  n u m b e r s )  

a r e   i n c r e a s e d   in  a  d i r e c t i o n   of  the   a r r a y   of  the   o d d  

n u m b e r e d   and  even   n u m b e r e d   o u t p u t   t e r m i n a l s .   In  s u c h  

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

s u c h   t h a t   t he   n u m b e r s   t h e r e o f   ( e v e n   n u m b e r s )   a r e   d e -  

c r e a s e d   in  t he   same  d i r e c t i o n   of  t he   a r r a y   of  t he   o d d  

n u m b e r e d   and  even   n u m b e r e d   o u t p u t   t e r m i n a l s .  

A l t e r n a t i v e l y ,   the   odd  n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   such   t h a t   the   n u m b e r s   t h e r e o f   (odd  n u m b e r s )  

a r e   d e c r e a s e d   in  a  d i r e c t i o n   of  the   a r r a y   of  t he   o d d  

n u m b e r e d   and  even   n u m b e r e d   o u t p u t   t e r m i n a l s .   In  s u c h  

a  c a s e ,   the   even   n u m b e r e d   o u t p u t   t e r m i n a l s   a r e   a r r a y e d  
s u c h   t h a t   t he   n u m b e r s   t h e r e o f   ( e v e n   n u m b e r s )   a re   i n -  

c r e a s e d   in  the   same  d i r e c t i o n   of  the   a r r a y   of  the   o d d  

n u m b e r e d   and  even  n u m b e r e d   o u t p u t   t e r m i n a l s .  

When  the   LC  d i s p l a y   LSI  w i t h   such   an  o u t p u t   t e r m i n a l  

a r r a y   is  m o u n t e d   on  the  p r i n t e d   w i r i n g   b o a r d ,   the   o u t p u t  
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t e r m i n a l   s e c t i o n   f o r   t h e   p i x e l   d r i v e   s i g n a l   of  t h e  

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

e l e c t r o d e   t e r m i n a l   s e c t i o n   of  the   d o t   m a t r i x   t y p e   LC 

d i s p l a y   d e v i c e   by  means   of  a  c o n d u c t i v e   member   ( e . g .  

5  c o n d u c t i v e   r u b b e r ) .   In  s u c h   a  c a s e ,   as  shown  in  F i g .   6 ,  

t h e   a r r a y - p o r t i o n s   of  the   odd  and  e v e n   n u m b e r e d   o u t p u t  

t e r m i n a l s   of  LSI  10  can  be  c o n n e c t e d   to  t h e   a r r a y -  

p o r t i o n s   21  and  22  of  even   and  odd  n u m b e r e d   t e r m i n a l s  

of  p r i n t i n g   w i r i n g   b o a r d   20,   w h i c h   a r e   a l t e r n a t e l y   p r o -  
10  •  v i d e d   on  b o t h   s i d e s   of  b o a r d   20,  on  one  s u r f a c e   o f  

p r i n t e d   w i r i n g   b o a r d   20  v i a   p r i n t e d   w i r i n g s   23  f o r m e d  

on  t he   s u r f a c e   of  b o a r d   20,  w i t h o u t   c r o s s i n g   of  t h e  

p r i n t e d   w i r i n g s   23.   As  a  r e s u l t ,   p r i n t e d   w i r i n g   b o a r d  

20  can  be  m a n u f a c t u r e d   more  c h e a p e r   t h a n   t h e   c o n v e n -  

15  t i o n a l   w i r i n g   b o a r d   of  t he   t y p e   in  w h i c h   t h e   p r i n t e d  

w i r i n g s   a re   f o r m e d   on  b o t h   s i d e s   of  t he   b o a r d   20  a n d  

i n t e r c o n n e c t e d   t h r o u g h   the   c o n t a c t - h o l e s .   F u r t h e r ,  

t h e   r e l i a b i l i t y   of  t h e   f o r m e d   w i r i n g s   is  h i g h .   F u r t h e r  

f o r m e d   on  the   p r i n t e d   w i r i n g   b o a r d   20  a r e   a  l i q u i d  

20  c r y s t a l   d r i v e   c i r c u i t   ( n o t   shown)   f o r   s u p p l y i n g   d r i v e  

s i g n a l s   to  the   LC  d i s p l a y   in  a  t ime   d i v i s i o n   m a n n e r ,  
t h e   p r i n t e d   w i r i n g s   ( n o t   shown)   a s s o c i a t e d   w i t h   t h e  

d r i v e   c i r c u i t ,   and  s i g n a l   t e r m i n a l s   ( n o t   s h o w n ) .   I n  

t h e   f i g u r e ,   t he   o u t p u t   t e r m i n a l s   of  LSI  10  a r e   r e d u c e d  

25  f o r   s i m p l i c i t y   of  i l l u s t r a t i o n .   The  LC  d r i v e   c i r c u i t  

and  the   LSI  10  a r e   g e n e r a l l y   c o n t r o l l e d   by  an  MPU 

( m i c r o p r o c e s s o r )   . 
A d d i t i o n a l l y ,   i t   is  a l l o w e d   to  use   t he   LC  d i s p l a y  

d e v i c e   30  of  the   d o t   m a t r i x   t ype   h a v i n g   t h e   e l e c t r o d e  

30  t e r m i n a l   a r r a y   as  shown  in  F i g .   3,  w h i c h   is  p r o v i d e d   i n  

c o r r e s p o n d e n c e   to  the   t e r m i n a l   a r r a y   of  p r i n t e d   w i r i n g  

b o a r d   as  m e n t i o n e d   a b o v e .   In  the   d i s p l a y   d e v i c e   3 0 ,  

a r r a y - p o r t i o n s   of  t he   odd  and  even  n u m b e r e d   p i x e l   d r i v e  

e l e c t r o d e   t e r m i n a l s   33  in  t he   a x i a l   d i r e c t i o n   a r e  

35  s e p a r a t e l y   a r r a y e d   on  b o t h   s i d e s   of  the   t r a n s p a r e n t  

s u b s t r a t e .   As  a  r e s u l t ,   t he   w i r i n g s   of  the   t r a n s p a r e n t  

e l e c t r o d e   w i r i n g   s e c t i o n   32  l o c a t e d   b e t w e e n   the   o d d  
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n u m b e r e d   t r a n s p a r e n t   e l e c t r o d e s ,   on  one  h a n d ,   and  t h e  

odd  n u m b e r e d   e l e c t r o d e   t e r m i n a l s ,   on  the   o t h e r   h a n d ,   a n d  

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

32  l o c a t e d   b e t w e e n   the   even   n u m b e r e d   t r a n s p a r e n t   e l e c -  

t r o d e s ,   on  one  h a n d ,   and  the   even   n u m b e r e d   e l e c t r o d e  

t e r m i n a l s ,   on  the   o t h e r   h a n d ,   can  be  f o r m e d   in  v e r t i c a l  

d i r e c t i o n   of  the   d i s p l a y   d e v i c e ,   w h i c h   m i n i m i z e s   t h e  

l e n g t h   of  the   w i r i n g .   Wi th   s u c h   an  a r r a n g e m e n t ,   t h e  

a r e a   o c c u p i e d   by  the   w i r i n g   s e c t i o n   32  in  t he   h o r i z o n t a l  

d i r e c t i o n   of  t he   t r a n s p a r e n t   s u b s t r a t e   is  r e d u c e d   a n d ,  

c o n s e q u e n t l y ,   the   o c c u p i e d   a r e a   of  d i s p l a y   s e c t i o n   31 

is   i n c r e a s e d .   As  a  r e s u l t ,   an  e a s y - t o - s e e   d i s p l a y   c a n  

be  p r o v i d e d .   F u r t h e r ,   s i n c e   the   w i r i n g   p a t t e r n   o f  

t r a n s p a r e n t   e l e c t r o d e   w i r i n g   s e c t i o n   32  e x t e n d s   in  t h e  

v e r t i c a l   d i r e c t i o n ,   t he   i n t e r v a l s   e a c h   b e t w e e n   t h e  

w i r i n g s ,   and  h e n c e   t he   i n t e r v a l s   e a c h   b e t w e e n   t h e  

e l e c t r o d e   t e r m i n a l s   can  be  s e t   to  be  l a r g e   e n o u g h   t o  

a b s o r b   the   t o l e r a n c e s   of  p a r t s   w h i c h   a re   n e e d e d   f o r  

a s s e m b l i n g   the   LC  d i s p l a y   d e v i c e   and  the   p r i n t e d   w i r i n g  

b o a r d .   E x c e p t   f o r   t h e   e l e c t r o d e   t e r m i n a l   a r r a y   and  t h e  

t r a n s p a r e n t   e l e c t r o d e   w i r i n g ,   t he   b a s i c   a r r a n g e m e n t   o f  

the   LC  d e v i c e   is  e q u i v a l e n t   to  t h a t   of  the   c o n v e n t i o n a l  

d i s p l a y   d e v i c e ,   and  h e n c e   no  f u r t h e r   e x p l a n a t i o n   w i l l   b e  

g i v e   . 
The  c o n f i g u r a t i o n   to  r e a l i z e   the   LSI  f o r   LC  d i s p l a y  

a c c o r d i n g   to  t h i s   i n v e n t i o n   may  be  r e a l i z e d   in  v a r i o u s  

w a y s .   One  of  the   e x a m p l e s   is  to  m o d i f y   the   l a y o u t   o f  

the   p l u r a l i t y   of  p i x e l   d r i v e   c i r c u i t s   on  the   LSI  c h i p .  

A l t e r n a t i v e l y ,   a  r e l a t i o n s h i p   of  t he   o u t p u t   t e r m i n a l s  

of  the   d r i v e   c i r c u i t   w i t h   the  p i x e l   d r i v e   s i g n a l   o u t p u t  

p a d s   may  be  s e l e c t e d   by  a  m a t r i x   c i r c u i t .   F u r t h e r m o r e ,  
in  the   c a s e   of  the   LC  d i s p l a y   LSI  w i t h   a  RAH  ( r a n d o m  

a c c e s s   memory)   s e c t i o n   f o r   d i s p l a y   d a t a ,   i t   is  o n l y  

n e e d e d   to  m o d i f y   the   a d d r e s s   d e c o d e r   in  the   RAM  s e c t i o n .  

An  e x a m p l e   of  t he   LC  d i s p l a y   LSI  b l o c k   w i t h   t h e  

d i s p l a y   d a t a   RAM  s e c t i o n   w i l l   be  d e s c r i b e d   r e f e r r i n g   t o  

F i g .   8.  As  shown  in  the  f i g u r e ,   r e f e r e n c e   n u m e r a l   40 
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d e s i g n a t e s   t he   d i s p l a y   d a t a   RAM  s e c t i o n   to  and  f r o m  

w h i c h   t he   l i q u i d   d i s p l a y   d a t a   is  w r i t t e n   i n t o   and  r e a d  

o u t .   R e f e r e n c e   n u m e r a l   41  d e s i g n a t e s   an  a d d r e s s   d e c o d e r  

f o r   s e l e c t i n g   an  a d d r e s s .   R e f e r e n c e   n u m e r a l   42  r e p r e -  
5  s e n t s   an  a d d r e s s   c o u n t e r   f o r   i n p u t t i n g   an  a d d r e s s   s i g n a l  

to   a d d r e s s   d e c o d e r   41.  An  i n t e r f a c e   c i r c u i t   43  r e c e i v e s  

a d d r e s s   d a t a   and  t he   w r i t e   d a t a ,   w h i c h   a r e   s u p p l i e d   f r o m  

an  e x t e r n a l   MPU  ( m i c r o p r o c e s s o r )   ,  and  s u p p l i e s   them  a s  

t h e   i n p u t s   to  a d d r e s s   c o u n t e r   42  and  as  t h e   w r i t e   d a t a  

10  to  ram  40.  A  l a t c h   c i r c u i t   s e c t i o n   44  l a t c h e s   t he   d a t a  

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

p i x e l s   to  be  d i s p l a y e d )   f rom  RAM  s e c t i o n   40.  A  p i x e l  

d r i v e   c i r c u i t   s e c t i o n   45  r e c e i v e s   t h e   l a t c h   d a t a   f r o m  

. l a t c h   c i r c u i t   s e c t i o n   44,  and  o u t p u t s   a  p l u r a l i t y   o f  

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

to  be  d i s p l a y e d .   The  p l u r a l i t y   of  p i x e l   d r i v e   s i g n a l s  

a r e   o u t p u t   a t   the   o u t p u t   t e r m i n a l s   f o r   t he   p l u r a l i t y   o f  

p i x e l   d r i v e   s i g n a l s   v i a   t he   p i x e l   d r i v e   o u t p u t   p a d s .  

A d d r e s s   c o u n t e r   42  r e s p o n d s   to  t h e   s t a r t   a d d r e s s   of  t h e  

20  d i s p l a y   d a t a   f rom  t h e   e x t e r n a l   MPU,  and  e x e c u t e s   i t s  

c o u n t   o p e r a t i o n   in  s y n c h r o n i s m   w i t h   t he   i n p u t   c l o c k  

s i g n a l ,   and  d e s i g n a t e s   a  p r e d e t e r m i n e d   a d d r e s s   a r e a  

in  a  s c a n n i n g   m a n n e r .   A d d r e s s   d e c o d e r   41  i n c l u d e s  

a  f i r s t   d e c o d e r   s y s t e m   and  a  s e c o n d   d e c o d e r   s y s t e m .  
25  The  f i r s t   d e c o d e r   s y s t e m   r e c e i v e s   t he   a d d r e s s   s i g n a l  

f r o m   a d d r e s s   c o u n t e r   42,  and  e x e c u t e s   t he   o r d i n a r y  

d e c o d e   o p e r a t i o n   so  t h a t   the   i n p u t   a d d r e s s   s i g n a l   c o i n -  

c i d e   w i t h   the   a d d r e s s   of  RAM  s e c t i o n   40.  The  s e c o n d  

d e c o d e r   s y s t e m   f u n c t i o n s   as  f o l l o w s .   The  r e l a t i o n s h i p  

30  b e t w e e n   the  a d d r e s s   i n p u t   and  t h e   a d d r e s s   of  RAM  s e c t i o n  

40  is  c h a n g e d ,   and  a  d e c o d i n g   is  made  so  as  to  make  t h e  

a d d r e s s   s e l e c t   of  RAM  s e c t i o n   40.   The  d a t a   r e a d   o u t  

f r o m   RAM  s e c t i o n   40  a p p e a r s   a t   t h e   p l u r a l i t y   of  t h e  

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

35  44  and  p i x e l   d r i v e   c i r c u i t   s e c t i o n   45.  In  such  a  c a s e ,  
t h e   s e c o n d   d e c o d e r   s y s t e m   f u n c t i o n s   so  t h a t   i t s   o u t p u t  

t e r m i n a l   a r r a y   is  e q u i v a l e n t   to  t he   odd  n u m b e r e d   o u t p u t  
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t e r m i n a l   a r r a y   and  the   even   n u m b e r e d   o u t p u t   t e r m i n a l  

a r r a y   as  m e n t i o n e d .   Means  f o r   s e l e c t i n g   the  two  s y s t e m s  

is  p r o v i d e d   in  o r d e r   to  s e l e c t i v e l y   use   the   two  d e c o d e r  

s y s t e m s ,   d e p e n d i n g   on,   f o r   e x a m p l e ,   as  to  w h e t h e r   a 

f u s e   c i r c u i t   f o r m e d   on  t he   c h i p   is  b u r n e d   ou t   or  n o t .  

A l t e r n a t i v e l y ,   a n o t h e r   means   may  be  p r o v i d e d   w h i c h  

s e l e c t s   the   two  d e c o d e r   s y s t e m s ,   d e p e n d i n g   on  the   l e v e l  

of  t he   c o n t r o l   v o l t a g e   a p p l i e d   to  the   i n t e g r a t e d   c i r c u i t  

e x t e r n a l   t e r m i n a l   ( c o n t r o l   t e r m i n a l ) .  

In  t he   a b o v e - m e n t i o n e d   e m b o d i m e n t ,   d r i v e   s i g n a l s  

to  be  s u p p l i e d   to  t he   common  e l e c t r o d e   t e r m i n a l s   of  t h e  

LC  d i s p l a y   d e v i c e ,   may  be  g e n e r a t e d   by  the   LC  d r i v e   c i r -  

c u i t .   T h i s   c i r c u i t   f u n c t i o n   may  be  c o n t a i n e d   in  the   LC 

d i s p l a y   L S I .  

F u r t h e r m o r e ,   t he   o u t p u t   t e r m i n a l s   of  the   LSI  may  

be  c h a n g e d   f rom  a  mode  in  w h i c h   the   o u t p u t   t e r m i n a l s  

a re   g r o u p e d   i n t o   two  a r r a y - p o r t i o n s   to  a  mode  in  w h i c h  

b o t h   the   odd  and  even   n u m b e r e d   o u t p u t   t e r m i n a l s   a r e  

a l t e r n a t e l y   l o c a t e d ,   by  c o n t r o l l i n g   the   l o g i c   l e v e l   o f  

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

LSI  . 
The  LC  d i s p l a y   i n t e g r a t e d   c i r c u i t   is  not   l i m i t e d   t o  

the   p a c k a g e d   d e v i c e   w i t h   the   p i x e l   d r i v e   o u t p u t   t e r m i n a l  

a r r a y   as  u s e d   in  t he   a b o v e - m e n t i o n e d   e m b o d i m e n t s ,   b u t  

may  be  the   i n t e g r a t e d   c i r c u i t   c h i p   h a v i n g   a  p i x e l   d r i v e  

o u t p u t   pad  a r r a y   l i k e   the   above   p i x e l   o u t p u t   t e r m i n a l  

a r r a y .  

• I t   is  n o t e d   t h a t   t h i s   i n v e n t i o n   can  be  a p p l i e d   t o  

not   o n l y   the   LC  d i s p l a y   d e v i c e ,   bu t   a l s o   o t h e r   d i s p l a y  
d e v i c e   wh ich   is  of  do t   m a t r i x   t y p e .  

As  d e s c r i b e d   a b o v e ,   in  the   i n t e g r a t e d   c i r c u i t   f o r  

LC  d i s p l a y   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   in  a s s e m b l i n g  
the   do t   m a t r i x   t y p e   LC  d i s p l a y   a p p a r a t u s ,   the   m a n u f a c -  

t u r i n g   c o s t   of  the   p r i n t e d   w i r i n g   b o a r d   can  be  r e d u c e d ,  

and  a d d i t i o n a l l y   t he   r e l i a b i l i t y   of  the   f o rmed   w i r i n g  

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

b o a r d   a r e a   o c c u p i e d   by  the   d i s p l a y   s e c t i o n   p r o v i d e s  



-  12 

e a s y - t o - s e e   d i s p l a y .  

0 2 6 1   3 6 9  



0 2 6 1   3 6 9  

-  1  -  

C l a i m s   : 

1.  An  i n t e g r a t e d   c i r c u i t   (10)   f o r   l i q u i d   c r y s t a l  

d i s p l a y   f o r   o u t p u t t i n g   in  p a r a l l e l   a  p l u r a l i t y   of  p i x e l  

d r i v e   s i g n a l s ,   wh ich   a re   s u p p l i e d   to  t he   p i x e l s   a r r a y e d  
in  a  d i r e c t i o n   in  a  l i q u i d   c r y s t a l   d i s p l a y   d e v i c e   o f  

the   d o t   m a t r i x   t y p e ,   c h a r a c t e r i z e d   in  t h a t   p i x e l   d r i v e  

o u t p u t   t e r m i n a l s   ( P 1 - P 1 9 )   f o r   o u t p u t t i n g   in  p a r a l l e l  
s a i d   p i x e l   d r i v e   s i g n a l s   a re   g r o u p e d   i n t o   two  a r r a y -  
p o r t i o n s ,   one  of  the   a r r a y - p o r t i o n s   i n c l u d i n g   odd  n u m -  

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

p i x e l s   and  the   o t h e r   of  the   a r r a y - p o r t i o n s   i n c l u d i n g  

even   n u m b e r e d   o u t p u t   t e r m i n a l s   a s s o c i a t e d   w i t h   the   e v e n  

n u m b e r e d   p i x e l s .  

2.  An  i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l  

d i s p l a y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   t h e  

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

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

t he   p i x e l   d r i v e   o u t p u t   t e r m i n a l s ,   and  t h e   even   n u m b e r e d  

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

t h e r e o f   d e c r e a s e   in  the  same  d i r e c t i o n   of  the   a r r a y   o f  

the   p i x e l   d r i v e   o u t p u t   t e r m i n a l s .  

3.  An  i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l  

d i s p l a y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   t h e  

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

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

the   p i x e l   d r i v e   o u t p u t   t e r m i n a l s ,   and  t he   even   n u m b e r e d  

o u t p u t   t e r m i n a l s   a re   a r r a y e d   such   t h a t   t he   n u m b e r s  

t h e r e o f   i n c r e a s e   in  the  same  d i r e c t i o n   of  the   a r r a y   o f  

t he   p i x e l   d r i v e   o u t p u t   t e r m i n a l s .  

4.  An  i n t e g r a t e d   c i r c u i t   (10)  f o r   l i q u i d   c r y s t a l  

d i s p l a y   f o r   o u t p u t t i n g   in  p a r a l l e l   a  p l u r a l i t y   of  p i x e l   • 

d r i v e   s i g n a l s ,   which   a re   s u p p l i e d   to  t he   p i x e l s   a r r a y e d  

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

the   do t   m a t r i x   t y p e ,   c h a r a c t e r i z e d   in  t h a t   p i x e l   d r i v e  

o u t p u t   t e r m i n a l s   ( P 1 - P 1 9 )   f o r   o u t p u t t i n g   in  p a r a l l e l  

s a i d   p i x e l   d r i v e   s i g n a l s   are   s e t   at  one  of  a  f i r s t   mode  
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in  w h i c h   t he   o u t p u t   t e r m i n a l s   a r e   g r o u p e d   i n t o   t w o  

a r r a y - p o r t i o n s ,   one  of  t he   a r r a y - p o r t i o n s   i n c l u d i n g   o d d  

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

b e r e d   p i x e l s   and  the   o t h e r   of  t h e   a r r a y - p o r t i o n s   i n c l u d -  

ing   e v e n   n u m b e r e d   o u t p u t   t e r m i n a l s   a s s o c i a t e d   w i t h   t h e  

e v e n   n u m b e r e d   p i x e l s ,   and  a  s e c o n d   mode  in  wh ich   t h e  

odd  and  e v e n   n u m b e r e d   o u t p u t   t e r m i n a l s   a r e   a l t e r n a t e l y  
l o c a t e d   . 

5.  An  . i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l  

d i s p l a y   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d   in  t h a t ,  

when   s a i d   f i r s t   mode  is  s e t ,   t h e   odd  n u m b e r e d   o u t p u t  

t e r m i n a l s   a r e   a r r a y e d   s u c h   t h a t   t he   n u m b e r s   t h e r e o f  

i n c r e a s e   in  a  d i r e c t i o n   of  t he   a r r a y   of  the   p i x e l   d r i v e  

o u t p u t   t e r m i n a l s ,   and  the   e v e n   n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   s u c h   t h a t   the   n u m b e r s   t h e r e o f   d e c r e a s e   i n  

t h e   same  d i r e c t i o n   of  t he   a r r a y   of  t h e   p i x e l   d r i v e   o u t -  

p u t   t e r m i n a l s .  

6.  An  i n t e g r a t e d   c i r c u i t   f o r   l i q u i d   c r y s t a l  

d i s p l a y   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d   in  t h a t ,  

when   s a i d   f i r s t   mode  is  s e t ,   t h e   odd  n u m b e r e d   o u t p u t  

t e r m i n a l s   a r e   a r r a y e d   s u c h   t h a t   t he   n u m b e r s   t h e r e o f  

d e c r e a s e   in  a  d i r e c t i o n   of  t he   a r r a y   of  t he   p i x e l   d r i v e  

o u t p u t   t e r m i n a l s ,   and  the   e v e n   n u m b e r e d   o u t p u t   t e r m i n a l s  

a r e   a r r a y e d   s u c h   t h a t   t he   n u m b e r s   t h e r e o f   i n c r e a s e   i n  

t h e   same  d i r e c t i o n   of  the   a r r a y   of  t h e   p i x e l   d r i v e   o u t -  

p u t   t e r m i n a l s .  
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