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SPECIFICATION  — 

TITLE  OF  THE  INVENTION 

" F i l m   C o n n e c t o r   and  M a n u f a c t u r i n g   M e t h o d   t h e r e f o r "  

5  F i e l d   of  t he   I n v e n t i o n  

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  f i l m   c o n n e c t o r  

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

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

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

10  e l e c t r i c   p a r t s   w i t h   h i g h - d e n s i t y   t e r m i n a l   l e a d s ,   w h i c h  

d i f f i c u l t y   is   e n c o u n t e r r e d   to  e f f e c t   an  e l e c t r i c a l  

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

m o d u l e   or  t he   l i k e .   The  p r e s e n t   i n v e n t i o n   f u r t h e r   r e l a t e s   t o  

a  m a n u f a c t u r i n g   m e t h o d   t h e r e f o r .  

15  B a c k g r o u n d   T e c h n i q u e  

R e c e n t l y ,   w i t h   p r o g r e s s   of  h i g h - d e n s i t y   m o u n t i n g   o f  

e l e c t r i c   c i r c u i t   p a r t s ,   i m p r o v e m e n t   i s   b e i n g   made  in  t e r m s  

of  m a k i n g   p a t t e r n s   f i n e   and  m a k i n g   p a r t s   c o m p a c t .  

F u r t h e r m o r e ,   w i t h   r e m a r k a b l e   p r o g r e s s   of  d i s p l a y   a p p a r a t u s  

20  u s i n g   l i q u i d   c r y s t a l ,   v a r i o u s   m e t h o d s   have   been   s t u d i e d   t o  

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

S i n c e   v a r i o u s   m e t h o s   a r e   known  to  m u t u a l l y   c o n n e c t  

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

s u b s t r a t e s ,   a  d e s c r i p t i o n   w i l l   be  made  w i t h   r e s p e c t   to  t h e s e  

25  m e t h o d s .  
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In  t h e   f i r s t   m e t h o d ,   c o r r e s p o n d i n g   e l e c t r o d e s   f o r m e d  

in  t h e   same  s h a p e   and  p o s i t i o n e d   in  t h e   o p p o s e d   r e l a t i o n   t o  

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

c o n n e c t o r   p r e s s e d   u n d e r   p r e s s u r e .   In  t he   s e c o n d   m e t h o d ,   t h e  

5  c o n n e c t i o n   is   made  by  a  member   w h i c h   i s   f o r m e d   by  p r i n t i n g  

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

in  s t r i p e - c o n f i g u r a t i o n   on  an  i n s u l a t i n g   f i l m .   In  t he   t h i r d  

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

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

10  f i b e r - l i k e   c o n d u c t i v e   f i l l e r .  

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

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

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

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

15  d i s c r e p a n c y   in  p o s i t i o n   o c c u r s   due  to  d e f o r m a t i o n .   T h e  

s e c o n d   m e t h o d   has  a  d i s a d v a n t a g e   in  t h a t   t h e   f i n e   p a t t e r n  

p r i n t i n g   i s   l i m i t e d   o w i n g   to   many  p r i n t i n g   s t e p s   a n d  

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

d i f f i c u l t .   F u r t h e r m o r e ,   t h e   t h i r d   m e t h o d   has   a  d i s a d v a n t a g e  

20  in  t h a t   a  f l e x i b l e   p r i n t e d   s u b t r a t e   mus t   be  u s e d   b e c a u s e   o f  

t he   d r a w i n g   of  a  l e a d .  

F u r t h e r   known  i s   a  m e t h o d   in  w h i c h   m e t a l l i c   c o n d u c t i v e  

power   such   as  s i l v e r   p a s t e   i s   e m p l o y e d .   H o w e v e r ,   t h i s  

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

25  m i g r a t i o n   and  p r o v i d e   a  p r o b l e m   in  r e l i a b i l i t y .  
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D i s c l o s u r e   of  t he   I n v e n t i o n  

An  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 h e r e f o r e   t o  

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

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

5  h i g h - d e n s i t y   t e r m i n a l   l e a d s   and  i m p r o v i n g   t h e   r e l i a b i l i t y ,  

and   to   p r o v i d e   a  m a n u f a c t u r i n g   m e t h o d   t h e r e f o r .  

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

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   c o m p r i s e s   an  i n s u l a t i n g  

f i l m   w i t h   f l e x i b i l i t y   and  f i r s t   to  f o u r t h   f i l m s   f o r m e d   on  a  

.0  main   s u r f a c e   of  t he   i n s u l a t i n g   f i l m ,   t h e   f i r s t   f i l m   b e i n g   a  

m e t a l l i c   f i l m   c o n s t i t u t e d   of  one  s e l e c t e d   f rom  c o p p e r ,  

s i l v e r ,   n i c k e l ,   and  a l u m i n i u m   or  by  an  a l l o y   e s s e n t i a l l y  

c o n s i s t i n g   of  t hem,   t h e   s e c o n d "   f i l m   b e i n g   a1  m e t a l l i c   f i l m  

c o n s t i t u t e d   of  one  s e l e c t e d   f rom  n i c k e l ,   c h r o m i u m ,   t u n g s t e n  

.5  and  s i l v e r   or  of  an  a l l o y   c o n s i s t i n g   of  t h e m ,   t h e   t h i r d   f i l m  

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

power   and  s y n t h e t i c   r e s i n ,   and  t he   f o u r t h   f i l m   b e i n g   a n  

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

p o w d e r   and  s y n t h e t i c   r e s i n .   F u r t h e r m o r e ,   a  m a n u f a c t u r i n g  

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

s e c o n d   m e t a l l i c   f i l m   c o m p r i s i n g   one  s e l e c t e d   f rom  c o p p e r ,  

s i l v e r ,   n i c k e l   and  a l u m i n i u m   or  c o m p r i s i n g   an  a l l o y  

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

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

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

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

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

5  m e t a l l i c   f i l m s ,   and  t h e   s t e p   of  f o r m i n g   an  a e o l o t r o p i c  

c o n d u c t i v e   f i l m ,   c o n s i s t i n g   of  s y n t h e t i c   r e s i n   and  - c a r b o n  

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

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

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

10  p a t t e r n .  

H e r e ,   a  m e t a l   w i t h   good   c o n d u c t i v i t y   i s   used   fo r   t h e  

f i r s t   - m e t a l l i c   f i l m .   For  e x a m p l e ,   w h i l e   s h o w i n g   a  g o o d  

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

H o w e v e r ,   i t   has  a d v a n t e o u s   in  v i ew   of  o x i d a t i o n - r e s i s t a n c e .  

15  The  f i r s t   m e t a l l i c   f i l m   a l l o w s   u s i n g   s i l v e r   or  a l u m i n i u m ,  

and   u s i n g   an  a l l o y   f u r t h e r   c o n t a i n i n g   t h e   a b o v e   c o p p e r   a n d  

n i c k e l .   An  a l l o y   c o n s i s t i n g   of  c o p p e r   and  n i c k e l ,   as  w e l l  

as  n i c k e l ,   has  an  a d v a n t a g e   in  v i ew  of  o x i d a t i o n - r e s i s t a n c e .  

F u r t h e r m o r e ,   when  the   f i r s t   m e t a l l i c   f i l m   is   a r r a n g e d   t o  

20  h a v e   t w o - l a y e r   c o n s t r u c t i o n   and  t h e   l o w e r   l a y e r   f o r m e d   o n  

t h e   f i l m   is   c o n s t i t u t e d   of  a  m a t e r i a l   such   as  n i c k e l   h a v i n g  

an  a d v a n t a g e   in  v iew  of  o x i d a t i o n - r e s i s t a n c e   and  t he   u p p e r  

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

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

25  i s   s a n d w i c h e d   b e t w e e n   t h e   s e c o n d   m e t a l l i c   f i l m ,   wh ich   w i l l  
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be  d e s c r i b e d   h e r e i n a f t e r ,   and  t he   l o w e r   m e t a l l i c   f i l m ,  

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

f i l m .   A  main   o b j e c t   of  t h e   s e c o n d   m e t a l l i c   f i l m   i s  

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

5  h i g h   c o n d u c t i v i t y .   The  s e c o n d   m e t a l l i c   f i l m   can  be  c o m p o s e d  

of  one  s e l e c t e d   f rom  n i c k e l ,   c h r o m i u m ,   t u n g s t e n ,   and  s i l v e r  

or  c o n s t i t u t e d   of  an  a l l o y   c o n s i s t i n g   of  t h e m .   Where   t h e  

f i r s t   m e t a l l i c   f i l m   has   t w o - l a y e r   c o n s t r u c t i o n   as   d e s c r i b e d  

a b o v e   and  the   l o w e r   l a y e r   r e q u i r e d   to  h a v e  

LO  o x i d a t i o n - r e s i s t a n c e   is   c o n s t i t u t e d   of  a  m a t e r i a l   w h i c h   i s  

i d e n t i c a l   to  the   m a t e r i a l   of  the   s e c o n d   m e t a l l i c   f i l m ,   t h e  

s t r u c t u r e   of  an  e v a p o r a t i o n   used   when  t h e s e   m e t a l l i c   f i l m s  

a r e   f o r m e d   by  a  s p a t t e r   or  the   l i k e   b e c o m e s   s i m p l e ,  

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

L5  F u r t h e r m o r e ,   i t   i s   a p p r o p r i a t e   t h a t   when  t h e   f i r s t   m e t a l l i c  

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

c o n s t i t u t e d   of  one  of  a b o v e - d e s c r i b e d   m a t e r i a l s   o t h e r   t h a n  

s i l v e r   to  p r e v e n t   t he   s i l v e r   m i g r a t i o n .   The  t h i r d   i s o t r o p i c  

c o n d u c t i v e   f i l m   can  be  u s e d   as  an  e t c h   r e s i s t ,   and  i t s  

20  o b j e c t   is  to  form  an  o p t i o n a l   p a t t e r n   and  to  i m p r o v e   t h e  

c e r t a i n t y   of  c o n n e c t i o n   as  a  c o n n e c t o r   and  t h e r e f o r e   t h e  

t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m   is   f o r m e d   as  an  a u x i l i a r y  

c o n d u c t i v e   f i l m .   The  t h i r d   c o n d u c t i v e   f i l m ,   as  d e s c r i b e d  

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

25  The  i s o t r o p i c   c o n d u c t i v e   f i l m   is   r e q u i r e d   f o r   e n s u r i n g  
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c o n d u c t i v i t y   when  a  c r a c k   o c c u r s   in  t h e   m e t a l l i c   f i l m .  

F u r t h e r m o r e ,   t he   f o u r t h   a e o l o t r o p i c   c o n d u c t i v e   f i l m   i s  

r e q u i r e d   to   p e r f o r m   t h e   a d h e s i o n   to   an  a d h e r e d   member  and  t o  

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

5  in  t h e   l a t e r a l   d i r e c t i o n .   T h e r e f o r e ,   i t   is   p r e f e r r e d   t h a t  

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

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

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

e f f e c t i v e l y   a c h i e v e   t h e   c o n d u c t i v i t y   in  t h e   t h i c k n e s s  

10  d i r e c t i o n .   T h i s   r e a s o n   i s   t h a t   t h e   s m a l l e r   d i a m e t e r  

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

■  s y n t h e t i c   r e s i n   when'  p r e s s e d   and  t h e r e f o r e   may  l o s e   t h e  

c o n d u c t i b i l i t y .  

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

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

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

t h e r e o f   e n a b l e   a  c e r t a i n l y   e l e c t r i c a l   c o n n e c t i o n   b e t w e e n  

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

r e l i a b i l i t y   of  t h e   f i l m   c o n n e c t o r .  

20  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  c r o s s - s e c t i o n a l   v i ew   s h o w i n g   t h e   s t a t e  

t h a t   f i r s t   and  s e c o n d   m e t a l l i c   f i l m s   a r e   f o r m e d   on  a n  

i n s u l a t i n g   f i l m ,   F i g .   1  b e i n g   u s e f u l   f o r   d e s c r i b i n g   a  

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

25  p r e s e n t   i n v e n t i o n ;  

•  «  t  *  »f  i 
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F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i ew  s h o w i n g   t h e   s t a t e  

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

F i g .   1 ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v iew  s h o w i n g   t h e   s t a t e  

5  t h a t   an  e t c h   p a t t e r n   i s   f o r m e d   w i t h   r e s p e c t   to  t h e   f i l m s   o f  

F i g .   2 ;  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   v iew  s h o w i n g   a n  

a e o l o t r o p i c   c o n d u c t i v e   a d h e s i v e   c o a t e d   on  r e l e a s e   p a p e r ;  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i ew  s h o w i n g   a  f i l m  

LO  c o n n e c t o r   a c c o r d i n g   to  an  e m b o d i m e n t   of  t h e   p r e s e n t  

i n v e n t i o n ;   a n d  

F i g s .   6  to  8  a r e   r e s p e c t i v e l y   a  c r o s s - s e c t i o n a l   v i e w  

s h o w i n g   t h e   c o n n e c t i o n   s t a t e   b e t w e e n   a  f i l m   c o n n e c t o r   o f  

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

L5  p r e s s u r e .  

MOST  PREFERRED  EMBODIMENT  OF  THE  INVENTION 

H e r e i n b e l o w ,   an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   d r a w i n g s .  

F i r s t ,   F i g .   1  shows  a  c r o s s - s e c t i o n a l   v i ew  of  a  

20  t w o - l a y e r   f i l m   f o r m e d   by  m e t a l l i c   f i l m s   w h i c h   a r e   t h e   b a s i s  

of  a  p a t t e r n .   In  F i g .   1,  r e f e r e n c e   n u m e r a l   1  r e p r e s e n t s   a n  

i n s u l a t i n g   f i l m   w i t h   f l e x i b i l i t y .   H e r e ,   a  3 8 p m  

p o l y e t h y l e n e   t e r e p h t h a l a t e   (PET)  f i l m   is   u s e d .   I t   i s  

a p p r o p r i a t e   to  use  a  p o l y e t h e r   s u l f o n e   (PES)  f i l m ,   a  

25  p o l y i m i d e   (P I )   f i l m   or  t he   l i k e .   F i r s t   and  s e c o n d   m e t a l l i c  
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f i l m s   2  and   3  h a v e   been   s u c c e s s i v e l y   f o r m e d   on  a  m a i n  

s u r f a c e   of  t h e   i n s u l a t i n g   f i l m   1  by  means   of  a  s p a t t e r ,   t h e  

f i r s t   m e t a l l i c   f i l m   2  e s s e n t i a l l y   c o n s i s t i n g   of  c o p p e r   t o  

h a v e   c o n d u c t i v i t y   and  h a v i n g   a  t h i c k n e s s   of  2000  A,  and  t h e  

5  s e c o n d   m e t a l l i c   f i l m   3  e s s e n t i a l l y   c o n s i t i n g   of  n i c k e l   t o  

h a v e   an  o x i d a t i o n   p r e v e n t i o n   f u n c t i o n   and  h a v i n g   a  t h i c k n e s s  

of  350  A.  I t   is   p o s s i b l e   t h a t   t h e   f i r s t   and  s e c o n d   m e t a l l i c  

f i l m s   2  and  3  a r e   f o r m e d   by  means   of  EB  ( e l e c t r o n   b e a m  

i r r a d i a t i o n   or  m e t a l l i z i n g   p l a t i n g ,   in  p l a c e   of  t h e   s p a t t e r .  

10  S e c o n d l y ,   a  c o n d u c t i v e   p a s t e   i s   f o r m e d   on  t h e   s e c o n d  

m e t a l l i c   f i l m   3  by  t h e   s i l k   s c r e e n   p r i n t i n g   to  have   a  

d e s i r e d   p a t t e r n   and  i s   h e a t e d   a t   a  t e m p e r a t u r e   of  130°C  f o r  

30  m i n u t e s .   Wi th   r e s p e c t   to  t h e   c o n d u c t i v e   p a s t e   ( p r o d u c e d  

by  T h r e e - B o n d   Co.  L i d ) ,   a  p h e n o l   r e s i n   (100  p a r t   by  w e i g h t ) ,  

15  w h i c h   is   a  t h e r m o s e t t i n g   r e s i n ,   i s   u sed   as  a  b a s e   and  c a r b o n  

p o w d e r   { c a r b o n   b l a c k   ( a c e t y l e n e   b l a c k )   60  p a r t   by  w e i g h t ,  

a v e r a g e   p a r t i c l e   d i a m e t e r   0 . 0 5   ym,   g r a p h i t e   40  p a r t   b y  

w e i g h t   ( N i p p o n   Kokuen  C o . ,   L t d ,   CSP  40  p a r t   by  w e i g h t ,  

a v e r a g e   p a r t i c l e   d i a m e t e r   5  urn)}  i s   u s e d   a  c o n d u c t i v e  

20  f i l l e r .   F i g .   2  shows  t h e   c r o s s - s e c t i o n a l   v i e w   of  t h e   f o r m e d  

and  h e a t e d   f i l m .   In  F i g .   2,  n u m e r a l   4  r e p r e s e n t s   a  t h i r d  

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

p a s t e .   The  t h i c k n e s s   of  t h e   i s o t r o p i c   c o n d u c t i v e   f i l m   4  i s  

a b o u t   10  ym  and  t he   c r o s s - s e c t i o n   t h e r e o f   has   a  

25  s e m i c y l i n d r i c a l   c o n f i g u r a t i o n   as  shown  in  F i g .   2.  N e x t ,   t h e  
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i s o t r o p i c   c o n d u c t i v e   f i l m   4  i s   u sed   as  a  r e s i s t   and  t h e  

m e t a l l i c   f i l m s   2  and  3  a r e   e t f i h - p r o c e s s e d ,   t h e r e b y   o b t a i n i n g  

a  p a t t e r n   as  shown  in  F i g .   3.  On  t h e   o t h e r   h a n d ,   as  s h o w n  

in  F i g .   4,  u sed   as  s y n t h e t i c   r e s i n   5  i s   a  p o l y e s t e r  

5  ( p r o d u c e d   by  Toyo  B o s e k i   C o . /   L t d ,   Vy  Ion  G K - 1 3 0 )   w h i c h   i s   a  

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

a e o l o t r o p i c   c o n d u c t i v e   a d h e s i v e   7  ( p r o d u c e d   by  T h r e e - B o n d  

C o . ,   L t d . ) ,   c o n t a i n i n g   c a r b o n   powder   6,  w h i c h   i s   s t u c k   o n  

r e l e a s e   p a p e r   8.  H e r e ,   t h e   c a r b o n   p o w d e r   6  i s   p r o d u c e d   b y  

10  p u l v e r i z i n g   the   p r o d u c t   o b t a i n e d   by  b u r n i n g   and  c a k i n g  

p h e n o l   r e s i n   ( p r o d u c e d   by  M a t s u s h i t a   Denko  C o . ,   L t d . ,  

J - 1 0 0 0 )   100  p a r t   by  w e i g h t   and  a c e t y l e n e   b l a c k   ( p r o d u c e d   b y  

Denk i   Kagaku   C o . ,   L td )   100  p a r t   hy  " f l i g h t ,   flit?  *«  u s e d   by  5 

p a r t   by  w e i g h t   ( av .   d i a .   20  y m ) .   T h e r e a f t e r ,   as  shown  i n  

15  F i g .   5,  a  f i l m   c o n n e c t o r   9  is   p r o d u c e d   by  l a m i n a t i n g   t h e  

a e o l o t r o p i c   c o n d u c t i v e   a d h e s i v e   7  on  t h e   p a t t e r n   s u r f a c e   b y  

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

80°C  and  f i l m   s p e e d   i s   2m/min   so  as  to  o b t a i n   a  t h i c k n e s s   o f  

30  ym.  In  F i g .   5,  r e f e r e n c e   7a  d e s i g n a t e s -   t h e   f o u r t h  

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

c o n d u c t i v e   a d h e s i v e   7  o b t a i n e d   by  t h e   l a m i n a t i o n .  

For  a  c o n n e c t i o n   t e s t   w i t h   r e s p e c t   to   t he   f i l m  

c o n n e c t o r ,   p r e p a r e d   a r e   a  b a s e   p l a t e ,   c o m p r i s i n g   an  1 .6   mm 

t h i c k n e s s   g l a s s   epoxy  b a s e   and  c o p p e r   f o i l   l i n e s   p r o v i d e d  

25  t h e r e o n   a t   e q u a l   i n t e r v a l s ,   and  a  g l a s s   p l a t e   h a v i n g   a  
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t h i c k n e s s   of  1 .1   mm.  The  number   of  l i n e s   i s   200,   and  t h e  

l i n e   w i d t h   of  e a c h   of  l i n e s   and  t he   l i n e   s e p a r a t i o n   a r e  

r e s p e c t i v e l y   325  ym,   t h a t   i s ,   t h e   p i t c h   i s   650  um,   and  t h e  

t h i c k n e s s   of  t h e   l i n e s   i s   35  um.   T r a n s p a r e n t   c o n d u c t i v e  

5  f i l m s   ( I T O ) ,   h a v i n g   a  s u r f a c e   r e s i s t a n c e   of  l O R / n ,   a r e  

d e p o s i t e d   on  t h e   g l a s s   p l a t e   and  e t c h e d   to  have   p i t c h   e q u a l  

to  t h e   a b o v e - d e s c r i b e d   p i t c h .   F i x e d   p o r t i o n s   of  t he   f i l m  

c o n n e c t o r   w i t h   a  p a t t e r n   f o r m e d   to  h a v e   t he   same  p i t c h   a r e  

p r e s s e d   by  a  h e a t i n g   a p p l i c a t i o n   d e v i c e   f o r   t a c k   f o r   0 .5   s e c  

0  u n d e r   t he   c o n d i t i o n s   of  110°C  and  30  k g / c m 2 .   T h e r e a f t e r ,  

t h e   r e l e a s e   p a p e r   i s   r e m o v e d ,   and  an  e l e c t r o d e   of  t he   g l a s s  

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

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

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

.5  a r e   p r e s s e d   by  t h e   h e a t i n g   a p p l i c a t i o n   d e v i c e   f o r   30  s e c  

u n d e r   t h e   c o n d i t i o n s   of  160°C  and  3 0 k g / c m 2 .   T h i s   s t a t e   i s  

i l l u s t r a t e d   in  F i g .   6.  In  F i g .   6,  n u m e r a l   10  r e p r e s e n t s   t h e  

g l a s s   epoxy   b a s e   and  n u m e r a l   11  d e s i g n a t e s   m e t a l l i c  

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

20  t h e   o t h e r   end  of  t h e   f i l m   c o n n e c t o r   i s   p r e s s e d   f o r   t h e  

p u r p o s e   of  t a c k ,   and  a f t e r   t e m p o r a r i l y   a t t a c h e d   to  t he   ITO 

g l a s s   p l a t e ,   t h e y   a r e   f i n a l l y   p r e s s e d   f o r   40  sec   u n d e r   t h e  

c o n d i t i o n s   of  160°C  and  30  k g / c m 2 .   T h i s   s t a t e   i s  

i l l u s t r a t e d   in  F i g .   7.  In  F i g .   7,  n u m e r a l   12  r e p r e s e n t s   t h e  

25  g l a s s   p l a t e   and  n u m e r a l   13  d e s i g n a t e s   ITO  e l e c t r o d e .  
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F u r t h e r m o r e   ,  F i g .   8  shows  t h e   s t a t e   t h a t   a  m e t a l l i c  

e l e c t r o d e   15  on  a  p o l y i m i d o   f i l m   14  i s   c o n n e c t e d   to   t h e   f i l m  

c o n n e c t o r   9 .  

Wi th   t h e   s t a t e s   a f t e r   f i n a l l y   p r e s s e d ,   shown  in  F i g s .  

6  to   8,  i t   has  been   c o n f i r m e d   t h a t   in  t h e   c o n n e c t i o n   b e t w e e n  

t h e   f i l m   c o n n e c t o r   9  and  t h e   o t h e r   t h e   c o n n e c t i o n   r e s i s t a n c e  

i s   no t   v a r r i e d   u n d e r   v a r i o u s   e n v i r o n m e n t s .  

The  f i l m   c o n n e c t o r   i s   a r r a n g e d   as  d e s c r i b e d   a b o v e   a n d  

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

c o n d u c t i v e   a d h e s i v e .   In  a  c o n v e n t i o n a l   f l e x i b l e   p r i n t e d  

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

when  h e a t e d   and  p r e s s e d   w i t h   a e o l o t r o p i c .   c o n d u c t i v e   a d h e s i v e  

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

o c c u r ,   r e s u l t i n g   in  c o n n e c t i o n   p r o b l e m   due  to  t h e   g e n e r a t i o n  

of  i n s u l a t i n g   c o v e r i n g .   On  t he   o t h e r   h a n d ,   in  t h e   p a t t e r n  

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

c o n d u c t i v e   f i l m   w h i c h   i s   p o s i t i o n e d   u p p e r m o s t ,   p u s h s   t h e  

a e o l o t r o p i c   c o n d u c t i v e   a d h e s i v e   away  and  comes  i n t o   c o n t a c t  

w i t h   t h e   c o r r e s p o n d i n g   e l e c t r o d e   when  h e a t e d   and  p r e s s e d .  

B e c a u s e   t h e   s u r f a c e   of  t he   p a s t e   i s   a r r a n g e d   to  be  p o r o u s  

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

c o n n e c t i o n   can  be  made.   F u r t h e r m o r e ,   t h e   c a r b o n   f i l l e r   o f  

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

t h e   e l e c t r o d e   and  a  member  to  be  c o n n e c t e d ,   and  s o m e w h a t  
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e n t e r s   i n t o   t h e   p a s t e .   T h i s   s u f f i c i e n t l y   e n s u r e s   t h e  

i n i t i a l   c o n n e c t i o n .   As  shown  in  F i g s .   6  to   8,  d u r i n g   t h e  

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

f l o w s   i n t o   b e t w e e n   a d j a c e n t   e l e c t r o d e s   and  t h e   gap  is   f i l l e d  

5  up.   T h i s   f i r m l y   f i x s   t h e   f i l m   d i s t o r t e d   by  p r e s s u r e .  

T h e r e f o r e ,   t h e   e l e c t r o d e s   to   be  c o n n e c t e d   a r e   a l w a y s   p r e s s e d  

e a c h   o t h e r   d u r i n g   e n v i r o n m e n t   t e s t i n g   p e r i o d   by  means   of  t h e  

t e n s i l e   f o r c e   by  t he   a d h e s i v e   and  t h e   r e s t o r i n g   f o r c e   of  t h e  

f i l m ,   so  t h a t   t h e   c o n t a c t   r e s i s t a n c e   b e c o m e s   s t a b l e .  

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

f o r m e d   on  t h e   p a t t e r n   has   f u n c t i o n s   to  p r o t e c t   t h e   p a t t e r n  

•  and  i n s u l a t e   i t s   s u r f a c e ' .   •  For   e x a m p l e ,   i t   has  t h e   e f f e c t   t o  

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

f i l m   i s   p a r t i a l l y   r a i s e d   due  to  r u s t   and  t he   c o n d u c t i v e  

15  p a s t e   is   c r a c k e d ,   t he   damage   of  t h e   p a t t e r n   can  be  p r e v e n t e d  

b e a u s e   t he   p a t t e r n   or  i n s u l a t i n g   f i l m   is   s t r o n g l y   p r e s s e d   b y  

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

F u r t h e r m o r e ,   i t   has  t h e   e f f e c t   to   p r o t e c t   t he   m e t a l l i c  

p a t t e r n   a g a i n s t   m o i s t u r e .   T h e r e f o r e ,   t he   f i l m   c o n n e c t o r  

20  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   p r o v i d e s   g r e a t  

r e l i a b i l i t y .  

I n d u s t r i a l   A p p l i c a b i l i t y  

As  d e s c r i b e d   a b o v e ,   a  f i l m   c o n n e c t o r   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   has  v a r i o u s   a d v a n t a g e s   and  e n a b l e s  

25  p e r f o r m i n g   an  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   a  d r i v e   m o d u l e  
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and   a  l i q u i d   c r y s t a l   d i s p l a y   p a n e l ,   w h i c h   i s   in  g r e a t  

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

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

p e r i p h e r a l   m o d u l e   or  t h e   l i k e   w i t h   g r e a t   r e l i a b i l i t y .  

5  T h e r e f o r e ,   the   f i l m   c o n n e c t o r   can  be  a d v a n t a g e o u s l y   a p p l i e d  

f o r   i n d u s t r i e s .  

L5 

20 

25 



»  <f!f  « 

L i s t —   of   R e f e r e n c e   N u m e r a l s  

1  i n s u l a t i n g   f i l m  

2  f i r s t   m e t a l l i c   f i l m  

5  3  s e c o n d   m e t a l l i c   f i l m  

4  t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m  

5  s y n t h e t i c   r e s i n  

6  c a r b o n   p o w d e r  

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

10  7 a . . . .   f o u r t h   a e o l o t r o p i c   c o n d u c t i v e   f i l m  

8  r e l e a s e   p a p e r  

. 9 . . . . . . f i l m   c o n n e c t o r  

1 0 . . . .   g l a s s   epoxy   b a s e  

1 1 . . . . m e r a l l i c   e l e c t r o d e  

15  1 2 . . . .   g l a s s   p l a t e  

1 3 . . . . I T 0   ( t r a n s p a r e n t   c o n d u c t i v e   f i l m )   e l e c t r o d e  

1 4 . . . . p o l y i m i d o   f i l m  

1 5 . . . . m e a t t l i c   e l e c t r o d e  

20  

25  
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WHAT  IS  CLAIMED  IS:  _  

1.  A  f i l m   c o n n e c t o r   c h a r a c t e r i z e d   by  c o m p r i s i n g   a n  

i n s u l a t i n g   f i l m   w i t h   f l e x i b i l i t y   and  f i r s t   to  f o u r t h   f i l m s  

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

f i l m   b e i n g   a  m e t a l l i c   f i l m   made  of  one  s e l e c t e d   f rom  c o p p e r ,  

s i l v e r ,   n i c k e l   and   a l u m i n i u m ,   or  made  of  an  a l l o y  

e s s e n t i a l l y   c o n s i s t i n g   of  t h e m ,   s a i d   s e c o n d   f i l m   b e i n g   a  

m e t a l l i c   f i l m   made  of  one  s e l e c t e d   f rom  n i c k e l   c h r o m i u m ,  

t u n g s t e n   and  s i l v e r ,   or  made  of  an  a l l o y   e s s e n t i a l l y  

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

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

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

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

c a r b o n   p o w d e r   and  a  s y n t h e t i c   r e s i n .  

2.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  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   a m o u n t   of  c a r b o n   p o w d e r   of  s a i d   f o u r t h  

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

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

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

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

3.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m   is  c o n s t i t u t e d   of  c o p p e r  
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and  s a i d   s e c o n d   m e t a l l i c   f i l m   i s   c o n s i t u t e d   of  n i c k e l .  

4.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   1,  c h a r a t e r i z e d  

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

5  made  of  a  m a t e r i a l   such   as  n i c k e l   w i t h   e x c e l l e n t   o x i d a t i o n  

r e s i s t a n c e   and  an  u p p e r   l a y e r   made  of  a  f i n e   c o n d u c t o r   s u c h  

as  c o p p e r .  

5.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i z e d  

10  in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m   i s   made  of  c o p p e r   and  s a i d  

s e c o n d   m e t a l l i c   f i l m   i s   made  of  n i c k e l .  

m 

6.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   2,  c h a r a t e r i z e d  

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

15  made  of  a  m a t e r i a l   such   as  n i c k e l   w i t h   e x c e l l e n t   o x i d a t i o n  

r e s i s t a n c e   and  an  u p p e r   l a y e r   made  of  a  f i n e   c o n d u c t o r   s u c h  

as  c o p p e r .  

7.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   4,  c h a r a c t e r i z e d  

20  in  t h a t   s a i d   l o w e r   l a y e r   of  s a i d   f i r s t   m e t a l l i c   f i l m   is   m a d e  

of  t he   same  m a t e r i a l   as  s a i d   s e c o n d   m e t a l l i c   f i l m .  

8.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   6,  c h a r a c t e r i z e d  

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

25  of  t h e   same  m a t e r i a l   as  s a i d   s e c o n d   m e t a l l i c   f i l m .  
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9.  A  f i l m   c o n n e c t o r   c h a r a c t e r i z e d   by  c o m p r i s i n g   a n  

i n s u l a t i n g   f i l m   w i t h   f l e x i b i l i t y   and   f i r s t   to  f o u r t h   f i l m s  

f o r m e d   on  a  main   s u r f a c e   of  s a i d   i n s u l a t i n g   f i l m ,   s a i d   f i r s t  

f i l m   b e i n g   a  m e t a l l i c   f i l m   made  of  one   s e l e c t e d   f rom  c o p p e r ,  

5  s i l v e r ,   n i c k e l   and  a l u m i n i u m ,   or   made  of  an  a l l o y  

e s s e n t i a l l y   c o n s i s t i n g   of  t h e m ,   s a i d   s e c o n d   f i l m   b e i n g   a "  

m e t a l l i c   f i l m   made  of  one  s e l e c t e d   f rom  n i c k e l   c h r o m i u m ,  

t u n g s t e n   and  s i l v e r ,   or  made  of  an  a l l o y   e s s e n t i a l l y  

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

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

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

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

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

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

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

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

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

t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m .  

20  10.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   9,  c h a r a c t e r i z e d  

in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m   is   c o n s t i t u t e d   of  c o p p e r  
and  s a i d   s e c o n d   m e t a l l i c   f i l m   is   c o n s i t u t e d   of  n i c k e l .  

11.   A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   9,  c h a r a t e r i z e d  

25  in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m   c o m p r i s e s   a  l o w e r   l a y e r  
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made  of  a  m a t e r i a l   s u c h   .a_s  n i c k e l   w i t h   e x c e l l e n t   o x i d a t i o n  

r e s i s t a n c e   and  an  u p p e r   l a y e r   made '   of  a  f i n e   c o n d u c t o r   s u c h  

as  c o p p e r .  

12.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   10,   c h a r a t e r i z e d  

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

made  of  a  m a t e r i a l   s u c h   as  n i c k e l   w i t h   e x c e l l e n t   o x i d a t i o n  

r e s i s t a n c e   and  an  u p p e r   l a y e r   made  of  a  f i n e   c o n d u c t o r   s u c h  

as  c o p p e r .  

13.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   11,   c h a r a c t e r i z e d  

in  t h a t   s a i d   l o w e r   l a y e r   of  s a i d   f i r s t   m e t a l l i c   f i l m   is  m a d e  

of  t he   same  m a t e r i a l   as  s a i d   s e c o n d   m e t a l l i c   f i l m .  

14.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   12,  c h a r a c t e r i z e d  

in  t h a t   s a i d   l o w e r   l a y e r   of   s a i d   f i r s t   m e t a l l i c   f i l m   is   m a d e  

of  t he   same  m a t e r i a l   as  s a i d   s e c o n d   m e t a l l i c "   f i l m .  

15.  A  f i l m   c o n n e c t o r   c h a r a c t e r i z e d   by  c o m p r i s i n g   a n  

i n s u l a t i n g   f i l m   w i t h   f l e x i b i l i t y   and  f i r s t   to  f o u r t h   f i l m s  

f o r m e d   on  a  ma in   s u r f a c e   of  s a i d   i n s u l a t i n g   f i l m ,   s a i d   f i r s t  

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

b e i n g   a  m e t a l l i c   f i l m   made  of  n i c k e l ,   s a i d   t h i r d   f i l m   b e i n g  

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

c a r b o n   powder   and  a  s y n t h e t i c   r e s i n ,   and  s a i d   f o u r t h   f i l m  
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b e i n g   an  a e o l o t r o p i c   c o n d u c t i v e   f i l m   e s s e n t i a l l y   c o n s i s t i n g  

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

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

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

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

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

t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m .  

16.  A  f i l m   c o n n e c t o r   c h a r a c t e r i z e d   by  c o m p r i s i n g   a n  

10  i n s u l a t i n g   f i l m   w i t h   f l e x i b i l i t y   and  f i r s t   to  f o u r t h   f i l m s  

f o r m e d   on  a  main   s u r f a c e   of  s a i d   i n s u l a t i n g   f i l m ,   s a i d   f i r s t  

f i l m   b e i n g   a  m e t a l l i c   f i l m   c o m p r i s i n g   a  l o w e r   l a y e r   made  o f  

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

r e s i s t a n c e   and  an  u p p e r   l a y e r   made  of  a  f i n e   c o n d u c t o r   s u c h  

15  as  c o p p e r ,   s a i d   s e c o n d   f i l m   b e i n g   a  m e t a l l i c   f i l m   made  o f  

one  s e l e c t e d   f rom  n i c k e l   c h r o m i u m ,   t u n g s t e n   and  s i l v e r ,   o r  

made  of  an  a l l o y   e s s e n t i a l l y   c o n s i s t i n g   of  them,   s a i d   t h i r d  

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

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

20  s a i d   f o u r t h   f i l m   b e i n g   an  a e o l o t r o p i c   c o n d u c t i v e   f i l m  

e s s e n t i a l l y   c o n s i s t i n g   of  a  c a r b o n   powder   and  a  s y n t h e t i c  

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

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

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

25  c a r b o n   p o w d e r   of  s a i d   f o u r t h   a e o l o t r o p i c   c o n d u c t i v e   f i l m   i s  
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g r e a t e r   t h a n   t h a t   of-  s a i d   t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m .  

17.  A  f i l m   c o n n e c t o r   as  c l a i m e d   in  c l a i m   16,   c h a r a c t e r i z e d  

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

5  of  t h e   same  m a t e r i a l   as  s a i d   s e c o n d   m e t a l l i c   f i l m .  

18.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r  

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

a  f i r s t   m e t a l l i c   f i l m   c o m p r i s i n g   one  s e l e c t e d   f rom  c o p p e r ,  

.0  s i l v e r ,   n i c k e l   and  a l u m i n i u m   or  c o m p r i s i n g   an  a l l o y  

e s s e n t i a l l y   c o n s i s t i n g   of  them  and  a  s e c o n d   m e t a l l i c   f i l m  

c o m p r i s i n g   one  s e l e c t e d   f rom  n i c k e l ,   c h r o m i n u m ,   t u n g s t e n   a n d  

s i l v e r   or  c o m p r i s i n g   an  a l l o y   e s s e n t i a l l y   c o n s i s t i n g   of  t h e m  

on  t h e   w h o l e   of  one  m a i n   s u r f a c e   of  an  i n s u l a t i n g   f i l m   w i t h  

L5  f l e x i b i l i t y ,   t h e   s t e p   of  f o r m i n g   a  t h i r d   i s o t r o p i c  

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

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

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

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

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

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

19.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   18,  c h a r a c t e r i z e d   in  t h a t   t h e   a m o u n t   of  c a r b o n  

25  p o w d e r   of  s a i d   f o u r t h   a e o l o t r o p i c   c o n d u c t i v e   f i l m   is   l e s s  
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t h a n   t h a t   of  s a i d   t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m   and  t h e  

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

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

t h i r d   i s o t r o p i c   c o n d u c t i v e   f i l m .  

5 

20.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   18,  c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m  

is   made  of  c o p p e r   and  s a i d   s e c o n d   m e t a l l i c   f i l m   is   made  o f  

n i c k e l .  

10  

21.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   18,   c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m  

c o m p r i s e s   a  l o w e r   l a y e r   made  of  a  m a t e r i a l   s u c h   as  n i c k e l  

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

15  of  a  f i n e   c o n d u c t o r   such   as  c o p p e r .  

22.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   19,   c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m  

is   made  of  c o p p e r   and  s a i d   s e c o n d   m e t a l l i c   f i l m   is   made  o f  

20  n i c k e l .  

23.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   19,  c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m  

c o m p r i s e s   a  l o w e r   l a y e r   made  of  a  m a t e r i a l   s u c h   as  n i c k e l  

25  w i t h   e x c e l l e n t   o x i d a t i o n   r e s i s t a n c e   and  an  u p p e r   l a y e r   m a d e  
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of  a  f i n e   c o n d u c t o r   s u c h   as  c o p p e r .  

24.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   21,  c h a r a c t e r i z e d   in   t h a t   s a i d   l o w e r   l a y e r   of  s a i d  

5  f i r s t   m e t a l l i c   f i l m   i s   made  of  t h e   same  m a t e r i a l   as  s a i d  

s e c o n d   m e t a l l i c   f i l m .  

25.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   23,  c h a r a c t e r i z e d   in  t h a t   s a i d   l o w e r   l a y e r   of  s a i d  

0  f i r s t   m e t a l l i c   f i l m   i s   made  of  t h e   same  m a t e r i a l   as  s a i d  

s e c o n d   m e t a l l i c   f i l m .  

26.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r ,  

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

L5  m e t a l l i c   f i l m   c o m p r i s i n g   one  s e l e c t e d   f rom  c o p p e r ,   s i l v e r ,  

n i c k e l   and  a l u m i n i u m   or   c o m p r i s i n g   an  a l l o y   e s s e n t i a l l y  

c o n s i s t i n g   of  them  and  a  s e c o n d   m e t a l l i c   f i l m   c o m p r i s i n g   o n e  

s e l e c t e d   f rom  n i c k e l ,   c h r o m i n u m ,   t u n g s t e n   and  s i l v e r   o r  

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

20  w h o l e   of  one  ma in   s u r f a c e   of  an  i n s u l a t i n g   f i l m   w i t h  

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

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

by  a  p r i n t i n g   m e t h o d   in  an  o p t i o n a l   p a t t e r n ,   t he   s t e p   o f  

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

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

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

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

t h e   t h i r d   c o n d u c t i v e   f i l m ,   on  t he   e n t i r e   s u r f a c e   of  t h e  

5  p a t t e r n .  

27.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   26,   c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   m e t a l l i c   f i l m  

is   made  of  c o p p e r   and  s a i d   s e c o n d   m e t a l l i c   f i l m   is   made  o f  

10  n i c k e l .  

28.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   26,  c h a r a c t e r i z e d   in  t h a t   s a i 4 , . ; f   i r s t   m e t a l l i c   f i l m  

c o m p r i s e s   a  l o w e r   l a y e r   made  of  a  m a t e r i a l   such   as  n i c k e l  

15  w i t h   e x c e l l e n t   o x i d a t i o n   r e s i s t a n c e   and  an  u p p e r   l a y e r   m a d e  

of  a  f i n e   c o n d u c t o r   s u c h   as  c o p p e r .  

29.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

in  c l a i m   27,  c h a r a c t e r i z e d   in  t h a t   s a i q L J i r s t   m e t a l l i c   f i l m  

20  c o m p r i s e s   a  l o w e r   l a y e r   made  of  a  m a t e r i a l   such   as  n i c k e l  

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

of  a  f i n e   c o n d u c t o r   s u c h   as  c o p p e r .  

30.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

25  in  c l a i m   28,  c h a r a c t e r i z e d   in  t h a t   s a i d   l o w e r   l a y e r   of  s a i d  
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- f i r s t   m e t a l l i c   f i l m   is   made  of  t h e   same  m a t e r i a l   as  s a i d  

s e c o n d   m e t a l l i c   f i l m .  

31.   A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  

5  in   c l a i m   29,  c h a r a c t e r i z e d   in  t h a t   s a i d   l o w e r   l a y e r   of  s a i d  

f i r s t   m e t a l l i c   f i l m   i s   made  of  t h e   same  m a t e r i a l   as  s a i d  

s e c o n d   m e t a l l i c   f i l m .  

32.   A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r ,  

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

m e t a l l i c   f i l m   c o m p r i s i n g   c o p p e r   and  a  s e c o n d   m e t a l l i c   f i l m  

c o m p r i s i n g   n i c k e l   on  t h e   w h o l e   of  one  m a i n   s u r f a c e   of  a n  

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

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

15  s y n t h e t i c   r e s i n   by  a  p r i n t i n g   m e t h o d   in  an  o p t i o n a l   p a t t e r n ,  

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

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

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

r e s i n   and  c a r b o n   p o w d e r   whose   p a r t i c l e   d i a m e t e r   is   g r e a t e r  

20  t h a n   t h a t   of  t h e   t h i r d   c o n d u c t i v e   f i l m   and  whose   a m o u n t   i s  

l e s s   t h a n   t h a t   of  t he   t h i r d   c o n d u c t i v e   f i l m ,   on  t he   e n t i r e  

s u r f a c e   of  t h e   p a t t e r n .  

33.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r ,  

25  c h a r a c t e r i z e d   by  t h e   s t e p   of  s u c c e s s i v e l y   f o r m i n g   a  f i r s t  
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m e t a l l i c   f i l m   c o m p r i s i n g   a_  l o w e r   l a y e r   made  of  a  m a t e r i a l  

such   as  n i c k e l   w i t h   e x c e l l e n t   o x i d a t i o n   r e s i s t a n c e   and  a n  

u p p e r   l a y e r   made  of  a  f i n e   c o n d u c t o r   such  as  c o p p e r   and  a  

s e c o n d   m e t a l l i c   f i l m   c o m p r i s i n g   n i c k e l   on  the   who le   of  o n e  

5  main  s u r f a c e   of  an  i n s u l a t i n g   f i l m   wi th   f l e x i b i l i t y ,   t h e  

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

c a r b o n   powder   and  s y n t h e t i c   r e s i n   by  a  p r i n t i n g   m e t h o d   in  a n  

o p t i o n a l   p a t t e r n ,   the   s t e p   of  p e r f o r m i n g   e t c h   r e m o v a l   w i t h  

r e s p e c t   to  the   f i r s t   and  s e c o n d   m e t a l l i c   f i l m s ,   and  the  s t e p  

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

of  s y n t h e t i c   r e s i n   and  c a r b o n   powder   whose  p a r t i c l e   d i a m e t e r  

is  g r e a t e r   t h a n   t h a t   of  the   t h i r d   c o n d u c t i v e '   f i l m   and  w h o s e  

amoun t   is  l e s s   t h a n   t h a t   of  the   t h i r d   c o n d u c t i v e   f i l m ,   o n  

the   e n t i r e   s u r f a c e   of  t he   p a t t e r n .  

15  

34.  A  m a n u f a c t u r i n g   m e t h o d   of  a  f i l m   c o n n e c t o r   as  c l a i m e d  i 

!  in  c l a i m   33,  c h a r a c t e r i z e d   in  t h a t   s a i d   l ower   l a y e r   of  s a i d  

f i r s t   m e t a l l i c   f i l m   is   made  of  the   same  m a t e r i a l   as  s a i d  

s e c o n d   m e t a l l i c   f i l m .  

20 

25 
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